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Editorial on the Research Topic

Improving Wellbeing in Patients With Chronic Conditions: Theory, Evidence,

and Opportunities

The global epidemiological transition characterizes a shift in the nature of health and disease from
acute disease to chronic conditions. Chronic conditions have now superseded acute conditions as
leading burdens of morbidity, mortality, and health care expenditures (Murray and Lopez, 1997a,b;
Ferrari et al., 2014). In fact, 80.45% of years lived with disability (YLDs) are attributable to chronic
conditions, including back pain, depressive, and headache disorders (http://ihmeuw.org/5nrp).
Furthermore, despite an increasing lifespan, we are living with more disease and infirmity (Vos
et al., 2015; Kyu et al., 2018). Despite this transition our models of health care have not adapted to
reflect these changes (Murray and Lopez, 1997b). Accordingly, there is an urgent need to develop
more effective approaches to managing chronic conditions both to enhance care and to address the
burden chronic conditions are posing on healthcare systems. It is timely then to discuss the theory,
evidence, and opportunities for building wellbeing in the increasing number of people who are
living with conditions. Conditions that must be managed and for which “cure” is seldom possible.

THEORETICALLY INFORMED HOLISTIC INTERVENTIONS ARE

NEEDED

Despite being designed to treat acute illness and disease, “the acute medical model” has become
the dominant model of healthcare. We have argued that this model of healthcare constrains
opportunities to develop evidenced based holistic approaches for supporting people living with
chronic conditions (Fisher et al., 2022; Kemp and Fisher, 2022). There is a pressing need for
approaches that consider all domains of functioning (biological, cognitive, emotional, social)
and their interactions as well as considering the influence of wider systemic factors such as our
relationships, community, environment and socio-contextual factors (Wilson et al., 2009; Gracey
et al., 2015; Mead et al., 2019, 2021; Wilkie et al., 2021; Fisher et al., 2022). This point is illustrated
by several studies of disease burden included in our Research Topic (Belrose et al.; Barreira et al.;
Biehl et al.; Huber and Havas; Bossy et al.).

For instance, Barreira et al. describe the profound impact of hepatitis C virus (HCV) on health,
cognition and psychological wellbeing. The authors highlight the need for theoretically informed
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holistic interventions that address the physical, cognitive,
psychological and social sequelae of the disease in order to
provide more effective outcomes. Similarly, a study by Biehl et al.
explored the relationship between personality, perceived stress
and tinnitus related distress. The authors reported significant
differences on a variety of personality indices compared to
the general population, and that tinnitus-related distress is
mediated by differential interactions between personal factors
and perceived stress. The role of emotion-focused treatment
strategies are emphasized including for example, compassion
focused therapy or schema therapy. Another study by Huber
and Havas points out that although cochlear implants have
been shown to support language development in hearing-
impaired children, speech recognition in noisy environments
remains limited. This has implications for the quality of life of
children and adolescents with cochlear implants highlighting a
need for broader solutions including psychological support and
environmental modification. Finally, the paper by Bossy et al.
emphasize a need to compare different psychological treatment
options for patients diagnosed with schizophrenic psychosis
in an inpatient settings. The authors present a protocol for a
randomized controlled trial of a novel treatment intervention
to improve neuro- and social-cognition as well as emotion
regulation skills.

Chronic conditions are often associated with comorbidity
and “multimorbidities” (Harrison et al., 2021). Multimorbility
has been identified as a priority for research (Mangin et al.,
2018) and health care systems (Whitty et al., 2020) because it
is highly prevalent occurring in a third of adults living in the
community (Nguyen et al., 2019) and differentially affecting those
from the most socioeconomically disadvantaged communities
(McLean et al., 2014). By means of example, two papers in
our Research Topic report on the prevalence of psychiatric
comorbidity alongside other chronic conditions. In a paper by
Alsaadi et al., psychiatric comorbidity in neurological disorders
is reported to be as high as 39% for symptoms of depression
and 34% for anxiety. A related paper by Almeida et al. reports
on the prevalence of major depressive disorder in patients
with variety of chronic diseases including diabetes, rheumatoid
arthritis, cancer and Parkinson’s disease. The authors point out
that the prevalence of major depressive disorder is two- to three-
fold higher in patients with chronic diseases than in the general
population. Consistent with these reports, a recent meta-analysis
reported a pooled prevalence of psychiatric disorders in patients
with chronic physical diseases of 36.6% (95% CI 31.4–42.1) and
a pooled odds ratio of 3.1 (95% CI, 1.7–5.2; Daré et al., 2019).
A critical issue here is that psychological distress is associated
with premature mortality in a dose response relationship (Russ
et al., 2012) and that psychiatric disorders, which are themselves
chronic conditions, have the potential to reduce life expectancy,
with impacts that are equivalent to, and sometimes exceed, the
effects of heavy smoking (Chesney et al., 2014). These findings
are in keeping with many robust epidemiological studies showing
that physical diseases and common mental health conditions
are strongly inter-connected, highly co-morbid and share critical
pathways to ill health and disease (Verhaak et al., 2005; Druss
andWalker, 2011; O’Neil et al., 2015; Dai et al., 2020). This is not

surprising given compelling evidence of a tight coupling between
pathways subserving both physical and mental health (Thayer
et al., 2009; Kemp et al., 2017b).

REDUCING ILLBEING IS NOT THE SAME

AS PROMOTING WELLBEING

It has become commonplace for the construct of wellbeing to be
interpreted as synonymous with the “absence of distress” rather
than being associated with the presence of key determinants
of wellbeing. Similarly, health has also been viewed as the
absence of illness or disease. Such ideas have been enshrined in
models of healthcare which are often centered around reducing
impairment and distress. Again, this bias misses opportunities
to promote acceptance of difficult emotions and life experiences
that cannot be changed and this is the crux of the experience
of those who must live with a chronic condition(s). It also
neglects the growing evidence highlighting the role of promoting
positive emotion to facilitate creative, flexible, and novel ways of
thinking and behaving, that builds lasting physical, intellectual,
psychological, and social resources (Fredrickson, 1998; Boehm
and Kubzansky, 2012; Lee et al., 2019; Rozanski et al., 2019).
Moreover, positive emotions and wellbeing have important
implications for morbidity from a host of conditions and disease
as well as premature mortality (DuBois et al., 2012; Steptoe
et al., 2015). Accordingly, our Research Topic includes papers
that are consistent with positive psychology and third wave
CBT (e.g., mindfulness). Here the emphasis is on changing
one’s relationship with difficult thoughts (Robinson et al., 2019)
thereby promoting acceptance and emotional balance as well as
building positive emotions. For example, through connection
with the present moment as well as through practicing exercises
and activities that promote positive emotion (e.g., Tulip et al.;
Di Giacomo et al.; Rowlands et al.; Marks et al.; Rodrigues
et al.; Wigham et al.). These studies report on the potential
for improvements in a range of wellbeing-related variables
including connection, kindness, compassion, equanimity, quality
of life, coping behaviors, self-concept, and positive mood. Taken
together, this work shows the potential for promoting wellbeing
in people living with chronic conditions.

THEORETICAL FOUNDATIONS

Our Research Topic includes several papers that explore the
theoretical foundations for promoting wellbeing in people living
with chronic conditions, shedding light on the potentially
contradictory idea that people living in ill-health also have
capacity for wellbeing. The unique perspective article by Hunter
presents a clinician and service users’ perspective on managing
multiple sclerosis based on the P-P-P [Pleasure-Purpose-
Practice] framework, encompassing core principles from positive
psychology and behavior change science. Hunter emphasizes
that it is indeed possible to experience “pleasure” despite pain
or disability, highlighting that the experience of positive and
negative emotions is not mutually exclusive. In another original
research article, Roşca et al. report on the experiences of patients
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who had suffered limb amputation, observing that despite the
experience of negative emotions (e.g., anxiety, guilt, and anger),
social isolation and constraints on roles and routines, participants
also presented with hope and determination to prevail, when
supported by family, friends, and colleagues.

These insights are consistent with theory. For instance, the
two continua model (Westerhof and Keyes, 2010) presents
mental illness and (positive) mental health as related but distinct
phenomena, reinforcing the possibility that one can experience
ill-health (including mental illness) at the same time as a
moderate level of mental health. Intriguingly, two papers in our
Research Topic sought to test this hypothesis. The first, included
people with DSM-5 diagnoses related to paranoid thinking
(including Schizophrenia, Brief Psychotic Disorder, Delusional
Disorder, or Substance/Medication-Induced Psychotic Disorder)
who were without mood symptoms (Asensio-Aguerri et al.).
The second included people living with an eating disorder (de
Vos et al.). Reported findings were consistent with the two-
continua model including the observation that positive mental
health and paranoid thinking lay on two—rather than one—
unipolar dimensions, and that 13% of those with eating disorders
reported high levels of wellbeing (flourishing). Our own study
published in this Research Topic (Tulip et al.) reports that an
8-week positive psychotherapy intervention facilitated positive
emotions, empowerment, skills, and social opportunity in people
living with acquired brain injury. Together, these findings defy
the stereotype that “people living with chronic conditions do not
have capacity for wellbeing.” This work aligns closely with that of
psychologist, Paul Wong, who emphasizes the important roles of
meaning and purpose in life for experiencing wellbeing despite
hardship and suffering, ideas that have been described as second
wave positive psychology (Wong, 2019).

Other papers in our Research Topic also raise interesting
considerations relating to identity (Kerr et al.), quality of life
(Wigham et al.), and post-traumatic growth (Pérez-San-Gregorio
et al.). For instance, the conceptual analysis by Kerr et al.
describes a novel coaching-related intervention that is used
to facilitate adaptive change with a focus on building skills
to reconstruct narrative identity and foster hope. Often when
one develops a chronic condition, the person will experience
significant biopsychosocial disruption including pathology-
related impact, impairments in cognition and emotions and
reduced capacity to engage in activities that were previously
enjoyed. This can lead to subjective sense of “threats to
identity” (Gracey et al., 2019) profoundly linked to social
and interpersonal contexts (Gracey et al., 2008; Gracey and
Ownsworth, 2012). The Y-Shaped model of rehabilitation
(Gracey et al., 2009) focuses intervention on the psychological
and social discrepancies between the current and ideal “selves,”
and moving forwards to identify and build on continuities
in identity, as realized and experienced through the lived
environment. A similar point is made in the narrative approach
to identity adaptation following stroke or brain injury (Ellis-
Hill et al., 2009; Whiffin et al., 2021). Moving beyond
identity reconstruction, the article by Pérez-San-Gregorio et al.
reports on the capacity for people undergoing liver transplants
to experience post-traumatic growth, an experience that is

motivated by personal distress and a need to regain intra-
psychic balance.

OPPORTUNITIES TO PROMOTE MENTAL

AND PHYSICAL HEALTH

Our own work (Kemp and Quintana, 2013; Kemp et al., 2017a;
Mead et al., 2021) as well as others have emphasized the
vagus nerve as a structural link between physical and mental
health. The vagus connects the central nervous system to
many different organs including heart, gut, liver, and lungs.
Vagal afferent fibers represent the most important function of
the vagus, sending information from the viscera to the brain
(Breit et al., 2018), providing a key pathway through which
positive health behaviors may beneficially impact on mind.
Reflecting a growing interest in the potential benefits of mind-
body interventions to promote wellbeing in people living with
chronic conditions, our Research Topic included papers on
yoga (Telles et al.), dohsa-hou body movement relaxation tasks
(Haramaki et al.; Zhu et al.). In their review article, Tarsha
et al. further describe how a variety of physical interventions
including massage therapy, tai-chi and dance therapy alleviate
depression, anxiety, and stress while facilitating pain reduction
through bidirectional pathways, which may include the vagus.
In their systematic review, Edwards and Pinna examine the
associations between vagal nerve function, interoception, and
emotional regulation, which have important implications for
wellbeing in people living with chronic conditions. Vagal nerve
functioning was associated with better emotion regulation and
psychological flexibility, suggesting that various interventions
known to impact on vagal function may help to reduce
psychological distress and promote wellbeing in people living
with chronic conditions. A variety of interventions have
been shown to improve vagal function including meditation,
relaxation, nutrition, exercise, social connection, and spending
time in nature (Kok et al., 2013; Richardson et al., 2016;
Laborde et al., 2018; Young and Benton, 2018). We have
sought to synthesize these findings in our GENIAL model
of wellbeing, in which we define wellbeing as connection to
self, others and nature, supported by functioning of the vagus
nerve, which appears to provide a psychophysiological resource
for connection and the subsequent experience of wellbeing
(Kemp et al., 2017a; Mead et al., 2021; Kemp and Fisher,
2022).

OPPORTUNITIES TO PROMOTE SOCIAL

WELLBEING

The study by Zhang et al. investigated the relationships
among social support, physical comorbidity, health literacy,
and depression in patients with hypertension in China,
reporting that physical comorbidity is positively associated
with depression, while health literacy and social support
were negatively associated. The authors suggested that health
education programmes combined with community-based
activities may help to reduce the experience of depression.
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Several other papers in this Research Topic focus on community-
based interventions in order to promote wellbeing in people
living with chronic conditions (Tong et al.; Faw et al.; Smith
et al.). For instance, the paper by Smith et al. report on the
impact of an intergenerational dementia education program,
with qualitative interview revealing positive changes in
children’s empathy and improved community awareness.
The authors further highlighted the need for support from
school and community partners as key to the success of the
program. Of the 12 older adults and four carers interviewed,
the intergeneration program was associated with positive
emotions as a result of interacting with the children and
positive self-changes.

OTHER OPPORTUNITIES

Other papers in our Research Topic focused on how digital
health technologies might be used to promote wellbeing
in people who live with chronic conditions. The study by
Wulfovich et al. for example, was an explorative mixed-
method study of 200 chronically ill patients, documenting
how mobile apps and wearables might be designed to better
promote self-efficacy, especially in regards to activities relating
to chronic disease management. These ideas are expanded on
in the opinion article by Bedrov and Bulaj, who focus on
opportunities to promote positive thinking, self-esteem, and
empowerment using motivational quotes through digital health
technologies. The authors suggest that different categories of
motivational quotes may be tailored for specific causes of low
self-esteem. For example, when low self-esteem arises as a
function of negatively comparing oneself to others, one approach
might be to design motivational quotes encouraging positive
self-evaluation allowing the recognition of personal strengths
and values. Another article by Gorini et al. discusses how
patients might not only be empowered in disease management
but also in the achievement of positive experiences and
experiential growth to find innovative and personalized ways
to improve care using mobile health technology. Another
paper by Faw et al. explored the potential for virtual reality
to be used as a salutogenic design intervention for 16 older
adults including three participants with dementia and two
spousal caregivers. Although in early development, the authors
argue for potential application amongst those who struggle
to access “in real life” events due to conditions such as
dementia, highlighting opportunities to increase enjoyment
and engagement.

Taken together this work touches upon the huge potential
of digital technology solutions, along with other assistive
technology, to have a positive impact on health and wellbeing
for those living with chronic conditions. However, a meta-
synthesis from our own group show that complex barriers
exist to acquiring and using appropriate assistive technology
for people with chronic conditions. Barriers relate to the

devices themselves, the individual context, healthcare context
and wider societal barriers such as stigma (Howard et al., 2020).
Finding interventions to overcome such barriers, for example
greater involvement of patients in the design and provision
of assistive technology, will help provide more usable assistive
technology solutions that assist in empowering the individual
in better managing their own health, improving independence,
enabling great social connections, and as such promoting
wellbeing. It is important assistive technology is integrated
as a tool alongside other interventions in seeking to impact
on health and wellbeing and that people living with chronic
conditions are involved in the design of such interventions
where possible.

DISCUSSION AND CONCLUSIONS

In summary, our Research Topic encompasses a total of 31
articles that together highlight the societal burden associated
with a variety of chronic conditions, while also emphasizing
theory and potential interventions for facilitating wellbeing
in those who must live with such conditions. There is,
across this work, a clear argument for an integrated, holistic
approach to wellbeing within a biopsychosocial framework
that is connected to the wider sociostructural and cultural
context. From this body of work there is hope for radical
developments in the application of technology, traditional
cultural practices such as art, music, Tai Chi, and storytelling
and psychological interventions to improve wellbeing in chronic
conditions. It is now incumbent on us working in academia
and the healthcare sector to realize the many opportunities
for promoting wellbeing in chronic conditions, especially given
the increasing available evidence emphasizing the bidirectional
impacts between mental and physical health that may—if not
addressed—contribute to years lived with disability and lives
lost. We hope that this Research Topic will inspire more
researchers to further develop the emerging evidence base
that explores capacity of people with a chronic condition to
experience wellbeing.
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The valid assessment of the impact of transplantation on psychological well-being

is highly relevant to optimize treatment. However, to date there is no standardized

instrument available in Spain. The Transplant Effects Questionnaire (TxEQ) evaluates the

specific problems associated with organ transplantation, such as worry about transplant,

guilt regarding the donor, disclosure of having undergone transplantation, adherence

to medical treatment and responsibility toward the donor, family, friends, or medical

staff. Against this backdrop the English original version of the TxEQ was translated

into Spanish and validated in a sample of 240 liver transplant recipients. Participants

also filled in the Posttraumatic Growth Inventory (PTGI), and the 12-Item Short Form

Health Survey (SF-12v.2). Confirmatory factor analysis of the TxEQ-Spanish revealed a

five-factor structure equivalent to the English original version, and satisfactory internal

consistency (Cronbach’s alpha: worry α = 0.82, guilt α = 0.77, disclosure α = 0.91,

adherence α = 0.82, responsibility α = 0.83). Results showed that better mental quality

of life was associated with higher adherence and disclosure, as well as less worry and

guilt. Higher posttraumatic growth was significantly associated with worry, guilt, and

responsibility. Interestingly, the most powerful predictor of posttraumatic growth was

worry. Analysis of variance showed an interaction effect of PTG and mental quality

of life on adherence, with medium PTG being associated with significantly stronger

adherence in participants with better mental quality of life. In conclusion our study could

successfully adapt and validate the Spanish version of the TxEQ in a large sample of
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liver transplant recipients. Our findings show a complex relationship between emotional

reactions to transplantation, mental quality of life, and posttraumatic growth, which give

further insight into inner processes supporting psychological well-being and adherence

after liver transplantation.

Keywords: transplant effects questionnaire, TxEQ-Spanish, posttraumatic growth, quality of life, liver

transplantation

INTRODUCTION

Transplantation has a great impact on the patients’ physical
and psychological well-being. Standardized psychometric
instruments such as the Transplant Effects Questionnaire
(TxEQ) are important to be able to assess and compare these
effects and may help to optimize treatment. The English original
version of this questionnaire was developed and tested with
kidney transplant recipients [1]. Later, it was translated to other
languages. The German version (TxEQ-D) was validated in a
group of heart, lung, liver, and kidney transplant recipients [2],
the Dutch version (TxEQ-NL) in a group of liver transplant
recipients [3], and the Polish version in a group of heart
transplant recipients [4]. The factor structure of the above
mentioned versions is similar to the original version consisting
of the five subscales worry, guilt, disclosure, adherence, and
responsibility. In the German version the five-factor structure
was confirmed in Confirmatory Factor Analysis (CFA) by a
scree plot [2] and in the Dutch version the Root Means Square
Error of Approximation (RMSEA = 0.063) as well as the Akaike
Information Criterion (AIC = 19578) confirmed good model fit
[3]. For the Polish version no indices of model fit were presented
[4]. Regarding reliability Cronbach’s alpha varied between
0.71–0.79 in the German version [2], 0.66–0.79 in the Dutch
version [3], and 0.61–0.72 in the Polish version [4] compared to
0.72–0.86 in the English original version [1].

Despite the growing importance of transplantation medicine
in Spain [5] there is no Spanish translation of the TxEQ. The
TxEQ has successfully been used to assess the impact of different
forms of transplantation (living vs. deceased donor) [6, 7] and
different organ types (heart, lung, liver, kidney) on quality of
life. Thus, in a sample of 370 solid organ transplant recipients,
18.2% of liver recipients worried about the transplant compared
to 14.4% of kidney recipients, 3.9% in lung recipients, and 2.4% of
heart recipients [8]. Another study revealed that recipients after
living donation tend to experience more guilt toward the donor
compared to transplant recipients of deceased donors [7].

There is growing evidence that recipients’ quality of life
is closely connected to their ability to adapt to the new
situation after a traumatic experience [9]. This ability has been
described by Tedeschi and Calhoun [10, 11] as posttraumatic
growth and several studies showed its relevance as a protective
factor for psychological well-being after transplantation [12–
15]. According to Tedeschi and Calhoun the experience of
growth is often motivated by the experience of personal distress
and worries and the inner need to find a new intra-psychic
balance. The importance of worry as predictor of posttraumatic
growth has been confirmed in cancer patients [16, 17]. A

successful adaptation of the transplant recipient may result in a
modification of coping strategies [18], a shift in priorities, and
a change in family ties [19]. However, the complex relationship
between specific emotional reactions to transplantation as
measured by the TxEQ, posttraumatic growth and quality of life
is not fully understood.

Against this backdrop our study aimed at an adaptation of the
English TxEQ to Spanish and a validation of the Spanish version
(TxEQ-Spanish) in a sample of liver transplant recipients. We
had the following hypotheses. First, the TxEQ-Spanish has a five-
factor structure similar to the original version with the subscales
worry, guilt, disclosure, adherence, and responsibility. Second,
posttraumatic growth is related to higher scores on worry, guilt,
disclosure, adherence, and responsibility. Third, mental quality
of life is related to lower scores on worry and guilt and higher
scores on disclosure, adherence, and responsibility. Finally, in
accordance with the theory of Tedeschi and Calhoun [10, 11]
and previous studies in cancer patients [16, 17] we assumed
worry to be the most powerful predictor among TxEQ scales of
posttraumatic growth after transplantation.

MATERIALS AND METHODS

Participants and Procedure
This research was approved by the Ethics Committee of the
Virgen del Rocío University Hospital of Seville. All patients gave
their informed consent for participation. A group of 240 liver
transplant recipients was selected (185 men and 55 women),
with a mean age of 60.21 ± 9.30 years. 79.2% had a stable
partnership and 61.7, 22.5, and 15.8% had a low, medium, and
high education, respectively. The average time that had elapsed
since the transplant was 87.77 ± 66.19 months. The etiology
of the liver disease was as follows: alcoholic cirrhosis (32.1%),
hepatocellular carcinoma (27.9%), hepatitis C-related cirrhosis
(17.1%), hepatitis B-related cirrhosis (5%), and others (17.9%).
The liver received by all patients was from a donor who had died
from the following causes: cerebrovascular accidents (59.9%),
cranioencephalic traumas (27%), and others (13.1%). For the
specific patient selection procedure and inclusion criteria see
Pérez-San-Gregorio et al. [9].

Instruments
Transplant Effects Questionnaire (TxEQ; [1])
The English original version consists of 23 items scored on a
5-point Likert scale ranging from “strongly agree” to “strongly
disagree.” It contains five subscales that assess worry about the
transplant (six items, e.g., “I am worried about damaging my
transplant”), guilt regarding the donor (five items, e.g., “I feel
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guilty about having taken advantage of the donor”), disclosure
(three items; e.g., “I avoid telling other people that I have a
transplant”), adherence (five items, e.g., “Sometimes I do not take
my anti-rejection medicines”), and responsibility (four items,
e.g., “I think that I have responsibility to the transplant team to
do well”). The score of each subscale is calculated by dividing the
sum score by the number of items. Higher scores show a higher
degree of the dimension concerned.

The factor structure was similar in all versions derived
from this questionnaire, Table 1 presents subscales’ internal
consistency as measured by Cronbach’s alpha.

Posttraumatic Growth Inventory (PTGI; [10])
This questionnaire consists of 21 items scored on a 6-point
Likert scale (0 to 5) ranging from “no change” to “a very great
degree of change,” thereby evaluating the perception of personal
benefits in survivors of traumatic events. Test interpretation
provides a total score of posttraumatic growth and the following
five subdimensions: relating to others, new possibilities, personal
strength, spiritual change, and appreciation of life. We used
the Spanish version by Weiss and Berger [20]. Three equal-
sized groups with different levels of posttraumatic growth (low,
medium, high) were formed. A higher score showed more
posttraumatic growth. Cronbach’s alpha was 0.94 for the sum
scale and 0.74 to 0.88 for the subscales.

12-Item Short Form Health Survey (SF-12v.2; [21, 22])
This instrument is made up of 12 items scored on either 3 or 5-
point Likert-scales. It evaluates the following eight dimensions
of health-related quality of life covering the previous 4 weeks:
physical functioning, role-physical, bodily pain, general health,
vitality, social functioning, role-emotional, and mental health.
The sum score of the two components Physical Component
Summary (PCS) and Mental Component Summary (MCS) was
calculated by the Quality Metric Health OutcomesTM Scoring
Software 5.0. The sum score can range from 0 (worst state of
health) to 100 (best state of health). Based on the liver transplant
recipients’ scores on the MCS, two groups of the same size with
better or worse mental quality of life were formed. Cronbach’s
alpha was 0.92 for the PCS and 0.88 for the MCS [21].

Translation and Statistical Analysis
Data were analyzed and graphics were produced using the
software programs, Mplus v.7 [23] and SPSS 22 (IBM
Corporation, Armonk, NY, United States) for Windows PC.

TABLE 1 | Cronbach’s alpha for the TxEQ-Spanish and the English, German,

Dutch, and Polish versions.

[1]

(English)

[2]

(German)

[3]

(Dutch)

[4]

(Polish)

TxEQ-

Spanish

Worry 0.81 0.73 0.68 0.61 0.82

Guilt 0.76 0.74 0.66 0.63 0.77

Disclosure 0.86 0.71 0.79 0.72 0.91

Adherence 0.79 0.79 0.78 0.61 0.82

Responsibility 0.72 0.73 0.66 0.63 0.83

Translation of the Transplant Effects Questionnaire

(TxEQ) Into Spanish
The translation of the English original version of the TxEQ
into Spanish strictly followed the guidelines for the process of
cross-cultural adaptation of self-report measures by Beaton et al.
[24] as well as the guidelines to quality control by Hambleton
and Zenisky [25]. After requesting permission of the original
authors the questionnaire was translated into Spanish by two
psychology professors with advanced levels of English (stage
I). After completion of both translations, translated items were
compared and checked. Non-conformities were discussed until a
consensus was reached and a final version was drafted (stage II).
This version was translated back into English by two professional
translators (stage III). On the basis of these translations and all
previous reports a final version was produced by translators as
well as other research team members (stage IV). This Spanish
version was pilot tested for comprehensibility in a small group
of transplant recipients (n = 10) (stage V). All participants
confirmed the comprehensibility of the TxEQ-Spanish.

Statistical Analysis
To validate the Spanish version of the TxEQ and to analyse
the relationship between the TxEQ and quality of life as well
as posttraumatic growth the following statistical analyses were
applied.

A Confirmatory Factor Analysis (CFA) was performed to
replicate the five-factor structure of the English original version
of the TxEQ. In the first place, it was confirmed that the data
matrix was adequate for factor analysis by measuring sample
adequacy with the Kaiser-Meyer-Olkin Test (≥0.08) and the
Bartlett test of sphericity (p ≤ 0.0001). To determine the best
estimation method, the assumption of multivariate normality of
the data was tested, checking to see whether the Mardia test
[26] showed a standardized value over 5 [27]. For the fit indexes
and model evaluation, the adequacy of the factorial solution was
analyzed in several different ways: (a) indications of model fit:
we took into account whether the Comparative Fit Index (CFI)
and Non-Normed Fit Index (NNFI) or the equivalent Tucker
and Lewis Index (TLI) values were near to or over 0.90, whether
the Root Mean Square Error of Approximation (RMSEA) was
less than 0.08 and whether the Test of Approximate Fit of
RMSEA was non-significant [28, 29], and (b) significance of the
parameters.

To analyze the internal consistency of the questionnaire,
Cronbach’s alpha coefficients were calculated for all dimensions,
considering an internal consistency of at least 0.70 as adequate
[30].

Pearson’s chi-squared test was used to compare socio-
demographic and clinical variables (gender, marital status,
education, and etiology of the disease) in the patient subgroups.
For the quantitative variables (age and time elapsed since
transplantation), a one-way ANOVA was calculated. Before
analysis of the relationship between TxEQ subscales, quality
of life (SF12) and posttraumatic growth (PTGI) we checked
data of the different scales for normality distribution by the
Kolmogorov-Smirnov test, however scales were not normally
distributed. The Levene-test for the equality of variances was not
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significant so that data showed homoscedasticity. According to
statistical literature [31–33] ANOVA and Pearson’s correlation
produce reliable results under these circumstances given a
large sample size of n = 240. A 3x2 factorial ANOVA
was performed to evaluate the influence of posttraumatic
growth level (low, medium, high) and MCS (worse, better)
on transplantation effects. Pearson’s correlation was used
to analyze associations between TxEQ-Spanish dimensions,
posttraumatic growth, and mental quality of life. Cohen’s d (for
quantitative variables) and Cohen’s w (for qualitative variables)
were computed as a measure of effect size. Effect sizes were
interpreted as follows: for Cohen’s d < 0.20=null effect size;
≥0.20<0.50=small; ≥0.50<0.80=moderate; ≥0.80=large. And
for Cohen’s w < 0.10=null effect size; ≥0.10<0.30=small;
≥0.30<0.50=moderate; ≥0.50=large [34].

Finally, we performed a stepwise multiple linear regression
analysis to predict posttraumatic growth of liver transplant
recipients (criterion or dependent variable) by means of
seven predictor variables (worry, guilt, disclosure, adherence,
responsibility, MCS, and PCS). Statistical requirements
for the implementation of linear regression analysis
(linearity, independence of residuals, homoscedasticity,
no-multicollinearity) were fulfilled.

RESULTS

Spanish Adaptation and Validation of the
Transplant Effects Questionnaire (TxEQ)
On an exploratory level, we confirmed that the matrix was
suitable for factoring. Kaiser-Meyer-Olkin’s measurement of
sample adequacy was 0.80, which is considered satisfactory [35]
and the Bartlett’s sphericity test was not significant (p ≤ 0.0001).

On a descriptive level, participant responses did not show
any missing values or outliers. The mean scores for all 23 items
varied from 1.63 ± 0.93 to 4.66 ± 0.90, with skewness (−3.11,
1.78) and kurtosis (−1.48, 9.19) which deviated from the range
of −1 and 1 required to consider distribution of the items
normal [36]. There was no normal distribution of data (Mardia’s
coefficient = 36.68; value higher than 5.00; [27]). Consequently,

Robust Maximum Likelihood was employed for CFA calculation.
Correlations between the TxEQ-Spanish subscales, posttraumatic
growth and mental quality of life are presented in Table 2.

In the next step of analysis the original five-factor structure
was tested. Certain adjustments had to be made for satisfactory
fit and significance of all the model parameters. Specifically,
three adjustments were made to the original structure: First, a
new parameter was added to the model, the residual covariance
of items 6 and 9, both indicators of the same responsibility
dimension (Figure 1). Second, significant correlations were
allowed between the following dimensions: worry and guilt,
worry and disclosure, worry and responsibility, and guilt and
disclosure. There were no other significant inter-correlations.
Third, item 8 (“I do not have any feeling of guilt toward
the donor”) was eliminated, because it showed a saturation
of < 0.2 and was negatively correlated to the corresponding
dimension (guilt). The final version of the scale is shown in
Appendix 1 in Supplementary Material. Moreover, in Appendix
2 in Supplementary Material we present a table comparing the
TxEQ-Spanish and the English original version on an item to
item basis.

After having made these adjustments, the fit indices were
satisfactory: CFI = 0.90 and TLI = 0.89; RMSEA = 0.063 (H0:
RMSEA < 0.05; p = 0.013; 90% confidence interval = 0.053–
0.072). Figure 1 shows the diagram of the resulting model in
which the standardized factor weights are given together with
standard error and residuals for each item, as well as the
covariance between dimensions and errors in items 6 and 9. All
the estimated parameters were statistically significant (p < 0.01),
the values were as follows: worry 0.58 to 0.75 (M = 0.65,
SD = 0.05), guilt 0.42 to 0.89 (M = 0.70, SD = 0.05), disclosure
0.84 to 0.95 (M = 0.88, SD = 0.04), adherence 0.43 to 0.91
(M = 0.68, SD= 0.07), and responsibility 0.48 to 0.92 (M = 0.70,
SD = 0.06). The proportion of variance explained by the
predictor variables varied from 0.17 to 0.85. In the final model
a correlation of r = 0.42 (p < 0.001) was observed between
the factors worry and guilt, r = −0.22 (p = 0.001) between
worry and disclosure, r = 0.32 (p = 0.001) between worry and
responsibility, and r = −0.43 (p < 0.001) between guilt and

TABLE 2 | Correlations between the TxEQ-Spanish subscales, posttraumatic growth, and mental quality of life.

Posttraumatic growth

r

(p)

Mental quality of life

r

(p)

Worry

r

(p)

Guilta

r

(p)

Disclosure

r

(p)

Adherence

r

(p)

Worry 0.37

(<0.001)

−0.22

(0.001)

Guilta 0.13

(0.046)

−0.13

(0.036)

0.37

(<0.001)

Disclosure 0.02

(0.741)

0.19

(0.002)

−0.21

(0.001)

−0.43

(<0.001)

Adherence 0.08

(0.238)

0.16

(0.014)

−0.09

(0.164)

−0.28

(<0.001)

0.44

(<0.001)

Responsibility 0.25

(<0.001)

0.01

(0.876)

0.33

(<0.001)

0.14

(0.030)

−0.06

(0.319)

0.10

(0.120)

aTxEQ [1] item 8 (“I do not have any feeling of guilt toward the donor”) was not included in the factor computation.
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disclosure. The correlation between errors on items 6 and 9 was
r = 0.64 (p < 0.001).

Cronbach’s alpha for internal consistency as a measure of
reliability was satisfactory for all five subscales: worry 0.82, guilt
0.77, disclosure 0.91, adherence 0.82, and responsibility 0.83
(Table 1).

Posttraumatic Growth and Mental Quality
of Life: Influence on the Effects of the
Transplant
Based on patients’ total score on the PTGI, three equal-sized
subgroups were created: low score (n = 80 patients, 33.3% of
the sample, 0 to 59 points), medium score (n = 80 patients,
33.3% of the sample, 60 to 77 points), and high score (n = 80
patients, 33.3% of the sample, 78 to 105 points). There were no
significant differences between subgroups in age (p = 0.506),
gender (p = 0.639, w = 0.06, null effect size), marital status
(p = 0.720, w = 0.05, null effect size), education (p = 0.187,
w = 0.16, small effect size), time elapsed since transplantation

FIGURE 1 | CFA diagram. Standardized factor loadings with standard error of

the items and residuals and co-variance between dimensions.

(p = 0.227), or etiology of the liver disease (p = 0.082,
w = 0.24, small effect size). In a further step of analysis,
another two subgroups of equal size were formed based on
the SF-12 MCS: lower score or worse mental health (n = 120,
50% of the sample, ≤52.87 points) and higher score or better
mental health (n = 120, 50% of the sample, >52.87 points).
There were no significant differences between both subgroups
regarding age (p = 0.105), gender (p = 0.091, w = −0.11,
small effect size), marital status (p = 0.026, w = −0.14,
small effect size), education (p = 0.075, w = 0.15, small
effect size), time elapsed since transplantation (p = 0.926), or
etiology of the liver disease (p = 0.442, w = 0.12, small effect
size).

In the analysis of variance only the dimension adherence
showed an interaction effect between the two factors
posttraumatic growth and mental quality of life (p = 0.032)
(Table 3). Figure 2 demonstrates this relationship. There
was only a significant difference in adherence (p = 0.001,
d = −0.76) between patients with worse and better mental
quality of life if they showed medium posttraumatic growth;
better quality of life was associated with stronger adherence
of medium effect size. This difference disappeared when
posttraumatic growth was low (p = 0.411, d = −0.18,
null effect size) or high (p = 0.781, d = 0.06, null effect
size). Moreover, as shown in Table 2, adherence showed
a significantly positive correlation with mental quality
of life (r = 0.16, p = 0.014) and disclosure (r = 0.44,
p < 0.001), and a negative correlation with guilt (r = −0.28,
p < 0.001).

As shown in Table 3, Figure 3, the posttraumatic
growth main effect was significant for the dimensions
worry (p < 0.001) and responsibility (p = 0.002).
Scores on both dimensions were significantly higher
in patients with high compared to low posttraumatic
growth (worry, p < 0.001, d = −0.91, large effect size;

TABLE 3 | Influence of posttraumatic growth and mental quality of life on the

TxEQ-Spanish subscales (3x2 factorial ANOVA).

Main effects Interaction

effects

Posttraumatic

growth

F(2,234) (p)

Mental

quality of life

F(1,234) (p)

F(2,234) (p)

Worry 16.68

(<0.001)

14.45

(<0.001)

1.23

(0.295)

Guilta 1.64

(0.195)

5.99

(0.015)

0.30

(0.739)

Disclosure 0.17

(0.845)

4.38

(0.037)

0.71

(0.493)

Adherence 0.76

(0.468)

5.11

(0.025)

3.49

(0.032)

Responsibility 6.41

(0.002)

0.00

(0.946)

0.55

(0.576)

aTxEQ [1] item 8 (“I do not have any feeling of guilt toward the donor”) was not included
in the factor computation.
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FIGURE 2 | Simple effects on adherence. N, Null effect size; S, Small effect size; M, Medium effect size.

responsibility, p = 0.002, d = −0.54, medium effect
size). Posttraumatic growth was also positively correlated
with worry (r = 0.37, p < 0.001), guilt (r = 0.13,
p = 0.046), and responsibility (r = 0.25, p < 0.001)
(Table 2).

The main effect of mental quality of life was significant
regarding the dimensions worry (p < 0.001, d = 0.49,
small effect size), guilt (p = 0.015, d = 0.32, small
effect size), disclosure (p = 0.037, d = −0.27, small
effect size), and adherence (p = 0.025, d = −0.29, small
effect size) (Table 3, Figure 3). Patients with better mental
quality of life scored higher on disclosure and adherence,
and lower on worry and guilt, which corresponded to
significantly positive or negative correlations between
mental quality of life and above mentioned dimensions
(Table 2).

Predictors of Posttraumatic Growth
The results of the multiple linear regression analysis with
posttraumatic growth as dependent variable and mental and
physical quality of life, worry, guilt, disclosure, adherence, and
responsibility as predictors are presented in Table 4. The final
model [F(3, 236) = 16.74, p < 0.001] consisted of the three
significant predictors worry (p < 0.001), PCS (p = 0.017)
and responsibility (p = 0.034). This model explained 17.5%
(R2 = 0.175) of the variance observed in posttraumatic
growth.

DISCUSSION

Spanish Adaptation and Validation of the
Transplant Effects Questionnaire
(TxEQ-Spanish)
To date there is no standardized instrument available in Spain to
assess the impact of transplantation on psychological well-being.
Against this backdrop the current study aimed at translating
the English original version of the TxEQ into Spanish and
validate the Spanish version in a large sample of liver transplant
recipients. In our methodological approach we followed the
guidelines for the process of cross-cultural adaptation of self-
report measures by Beaton et al. [24]. Thus, the adaptation
procedure embraced five carefully designed steps, to ensure
soundness of the final version. By means of this approach
we ensured semantic, idiomatic experiential, and conceptual
equivalence of both questionnaires and the comparability of
responses in English and Spanish speaking populations. The
verification of scaling requirements by analyzing the factor
structure and reliablity of the TxEQ was implemented in the
next step [24] to ensure psychometric quality of the Spanish
version. CFA of the TxEQ-Spanish revealed adequate fit with
the original English version of the TxEQ [1] and confirmed a
robust five-factor structure. After careful analysis of the internal
consistency of all subscales one item (item 8: “I do not have
any feelings of guilt toward the donor”) showed a particularly
low loading on the factor guilt and had to be excluded from
the questionnaire. One possible reason for the low association of
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FIGURE 3 | Influence of posttraumatic growth and mental quality of life on the TxEQ-Spanish subscales. N, Null effect size; S, Small effect size; M, Medium effect

size; L, Large effect size.

this item with the factor guilt might be that the translation into
Spanish led to a double negative. This grammatical construction
may have led to difficulties in comprehensibility, particularly in
recipients with a low level of formal education, which made
up 61.7% of patients in our sample. This modification of the
Spanish version does not necessarily result in a relevant reduction
in information provided by the subscale “guilt regarding the
donor,” since it contains another item (item 13: “I feel guilty about
having taken advantage of the donor”) with similar content. In
the final version of the TxEQ-Spanish the internal consistency
scores were satisfactory ranging from 0.77 to 0.91. Consistency
scores were even higher than in the English original version [1]
and the translated versions in German [2], Dutch [3], or Polish
[4]. Therefore, our hypothesis that the TxEQ-Spanish has a factor
structure (worry, guilt, disclosure, adherence, and responsibility)
similar to the original version and shows satisfactory reliability
has been confirmed.

Mental Quality of Life, Posttraumatic
Growth, and TxEQ-Spanish
Moreover, we analyzed the relationship between recipients’
emotional reactions to transplantation, their mental quality of
life and posttraumatic growth. In this context adherence to
treatment and medication is of specific interest to optimize long-
term outcome of transplantation. Analysis of variance showed
an interaction effect between posttraumatic growth and mental
quality of life on therapeutic adherence. Better mental quality of
life was associated with more adherence merely in patients with

TABLE 4 | Repercussions of liver transplantation (worry, guilt, disclosure,

adherence, responsibility, MCS, and PCS) as predictors of posttraumatic growth.

Predictor variables B SE β t

(p)

R2 1R2

Step 1 0.137 0.137

Worry 8.54 1.39 0.37 6.14

(<0.001)

Step 2 0.160 0.023

Worry 9.24 1.40 0.40 6.58

(<0.001)

PCS 0.32 0.13 0.15 2.54

(0.012)

Step 3 0.175 0.016

Worry 8.17 1.48 0.35 5.51

(<0.001)

PCSa 0.30 0.13 0.14 2.40

(0.017)

Responsibility 2.92 1.36 0.13 2.14

(0.034)

aPCS, physical component summary.

medium posttraumatic growth. A positive association between
mental health and adherence is in line with other studies [2,
6, 37–39] and confirms our hypothesis. However, it is not easy
to explain, why this difference can only be seen in recipients
with medium posttraumatic growth. One might argue that—
taking mental health into account—there is no linear association
between adherence and posttraumatic growth as Figure 3 might
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suggest, but rather a u-shaped or reverse u-shaped connection
as shown in Figure 2. This relationship could be explained by
the fact that adherence to medication worsens if the patient
feels cognitively overloaded [40] and improves if simplification of
medication regimen lowers the cognitive load [41]. Posttraumatic
growth is defined by Tedeschi and Calhoun [10, 11] as a
process, which takes time and absorbs a lot of cognitive resources
to be able to form cognitive schemata reconciling existential
opposites. If recipients are involved in posttraumatic growth,
effects may largely depend on the extent of involvement. A
moderate involvement in the process of posttraumatic growth
(medium PTG)may be associated with disadvantages concerning
treatment in recipients with worse mental health compared
to those with better mental health, as worse mental health is
associated with fewer mental resources and recipients may be
overwhelmed by inner conflicts (“tunnel vision”). The mental
overload could be mirrored in a positive response to items
from the adherence scale such as “Sometimes I forget to take
my anti-rejection medicines” and “When I am too busy I may
forget my anti-rejection medicines.” Obviously, this explanation
is highly speculative, and does not explain convincingly the
lack of differences in the group with high PTG. Nevertheless,
the aspect that posttraumatic growth is a resource consuming
cognitive process needs to be taken into account to be able to
understand the complexity of its effects. Significant predictors of
PTG were the degree of physical complaints (PCS), worry, and
responsibility with worry being the most important predictor.
Posttraumatic growth implies a gain in self-awareness and
spirituality, a re-definition of personal relationships and a greater
appreciation of life with all its possibilities [10, 11]. At first
sight it may be difficult to understand the relationship between
worry and PTG. However, worries about the transplantation
and all its implications, which are closely connected to the
subjective experience of physical health (PCS), are the necessary
predisposition for posttraumatic growth. The items “I am
worried about damaging my transplant” or “I am hesitant to
engage in certain activities because I am afraid of doing harm
to my transplant” belonging to the worry-subscale demonstrate
that worries affect all aspects of recipients’ life. The process
of posttraumatic growth is fueled by these repeated worries
on the one hand and a sense of responsibility on the other,
which enables the recipient to accept inner development as a
personal task and not simply rely on fate. This responsibility
also embraces a responsibility toward his own health and
significant others. A sense of personal responsibility is closely
connected to personality traits such as self-directedness and the
psychological construct of self-efficacy, which both are strong
predictors of psychological well-being and positive outcome after
psychotherapy [42]. In summary, the prediction of posttraumatic
growth by worry, physical health and responsibility gives further
insight into those factors advancing positive change after liver
transplantation [12, 14, 15, 19].

Regarding adherence our study confirmed a significant
positive association with disclosure and a negative association
with guilt [7, 43]. The difficulty of recipients to disclose their
transplantation to others and a feeling of guilt toward the donor

makes it difficult for recipients to exercise the adequate self-
care. Thus, they may avoid taking their immunosuppressants in
circumstances, where others may realize it or they may even ask
themselves, whether they deserve to survive. Early identification
of these problems and adequate treatment are crucial to avoid
non-adherence resulting in rejection episodes and graft losses
[44]. The importance of early psychological intervention can also
be derived from the fact that a better mental quality of life is
associated with more disclosure and less worry and guilt, which
is in line with a previous study [2].

Our study shows several limitations. First, our sample
consisted of liver transplant recipients, therefore our findings
cannot be transferred to recipients of other organs. Second, all
liver transplants were from deceased donors. Findings could
be different in living donor liver transplantation [6, 7]. Third,
recruitment of patients took place at a single site which
may limit external validity of findings. Fourth, our cross-
sectional study design does not allow for the investigation of
longitudinal changes in respective questionnaires. Fifth, in our
statistical analysis subgroups were created on the basis of sample
distribution and not on the basis of validated cut-off values,
which may restrict generalizability of study results.

Nevertheless our study successfully adapted and validated the
TxEQ-Spanish in a large sample of liver transplant recipients,
which allows for the future investigation of the psychological
effects of transplantation by a psychometrically sound instrument
in Spain.
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Education and Physiotherapy, Vrije Universiteit Brussel, Brussels, Belgium

Previous studies provide evidence that Tai Chi (TC) can reduce the symptoms of sleep

problems and be of benefit for the rehabilitation of substance abusers. In this study,

we investigated if TC practice can improve sleep quality and mood of females who

are dependent on amphetamine-type stimulant (ATS). Eighty subjects were randomly

assigned to TC intervention and standard care (SC) for 6 months. We applied analysis

of variance on repeated-measure with the year of drug dependence as the covariate

to test the changes of the self-rated Pittsburg Sleep Quality Index (PSQI), Self-Rating

Depression Scale (SDS), as well as fitness after 3 and 6 months. Relapse investigation

was conducted by checking the database of China’s National Surveillance System on

Drug Abuse and that of the Shanghai Drug Control Committee’s illicit drug dependents.

Our investigation focused on the relapse of participants who had undergone and

completed treatment in the Shanghai Mandatory Detoxification and Rehabilitation Center

in 2015. The result showed that the PSQI scores of sleep duration [F (2, 92) = 9.86],

need for sleep medications [F (2, 92) = 36.44] and daytime dysfunction [F (2, 92) = 5.15]

were found to have a significant difference by time × group interaction after 6 months.

SDS showed no significant difference between the two groups; however, the score of

SDS in TC decreased after 6-month intervention, and no changes were observed in SC.

Pulse rate had significantly decreased in the TC group compared with the SC group

after 6 months. 9.5% (4) ATS dependents in TC and 26.3% (10) ATS dependents in SC

were found to have relapsed. Our result suggested that TC had positive effects on sleep

quality, depression and fitness. Long-term study demonstrated that TC may be a cheap

and potential supplementary treatment for ATS-dependent individuals. TC may also be

considered as an alternative exercise to escalate abstinence for ATS-dependent females.

Clinical trial registration: ChiCTR-IPR-14005343 chictr. org.cn

Keywords: tai chi, sleep quality, depression, fitness, amphetamine-type stimulants, relapse, women
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INTRODUCTION

Substance abuse is a major public health concern worldwide.
Amphetamine-type stimulants (ATSs) are the second most
prevalent drugs used globally. ATS use has been correlated
with serious health consequences, such as cognitive impairment,
poor physical status, high risk of mortality, and increased social
burden (Chen et al., 2015). Recently, the population of ATS
use in China has grown substantially (Du et al., 2014). The
registered drug use identified as methamphetamine (MA) user
increased from 29 to 43.8% in 2014 (Zhu et al., 2016). With East
Asia regarded as a major region of concern due to its high MA
production and trafficking (Rawson, 2013; Gowing et al., 2015;
Kittirattanapaiboon et al., 2017), many researchers have raised
an alert about ATS use/abuse around the world. The challenges
of ATS use disorder have been recognized in China, and a large
body of research on ATS use has emerged (Du et al., 2014).

Chronic substance use disorder (SUD) may exhibit symptoms
that can include significant insomnia and mood disturbances
(Bao et al., 2013). Numerous studies have shown that sleep is
disrupted during active use of MA, withdrawal, and abstinence
(Lipinska et al., 2015). A cross-sectional study found that the
prevalence of sleep disturbance was high in drug users, which
was twice the sleep latency of non-drug users. The study
further indicated a link between sleep problems and duration
of drug use (Tang et al., 2015). Excessive daytime sleepiness
in stimulant users, which can result from poor sleep quality
and/or reduced sleep time, may lead to partial sleep deprivation
and deleteriously affect cognitive functioning. A study revealed
that MA use disorder had elevated daytime sleepiness and a
significantly higher score of Pittsburgh Sleep Quality Index
(PSQI) compared with those with normal daytime sleepiness
(Mahoney et al., 2014). However, a report revealed no association
between sleep quality and substance use and further indicated
that worse sleep was associated with worse mood (Putnins et al.,
2012). Depression is another prevalent psychiatric symptom
among ATS-dependent individuals. Evidence provided a result
to support the consequence that more than half of the ATS
dependents had depression symptoms (Du et al., 2014). Sleep
quality and mood may play a role in the course of ATS use
disorders and affect the outcome of treatment (Putnins et al.,
2012).

Men and women abuse the same drugs, but not always

in the same ways. Significant gender differences have been
reported in the initiation of drug use, reasons for continuing

to use drugs and the resumption of drug taking after periods
of abstinence (relapse) (Fattore et al., 2014). Women affected

by drug dependence and HIV are more vulnerable and more
stigmatized than men. They suffer from co-occurring mental
health disorders to a greater extent than men, and they are more
likely to have been victims of violence and abuse. Women often
also bear a heavy burden of violence and deprivation associated
with the drug dependence of family members, hindering the
achievement of the sustainable development target of eliminating
all forms of violence against all women and girls (Greenfield
et al., 2007; UNODC World Drug Report, 2016). They need
help to build supportive social networks and establish a safe

and predictable family environment for themselves and their
children (Wiig et al., 2017). Female SUDs encounter significant
systemic, structural, social, cultural, and personal barriers in
accessing substance abuse treatment (United Kingdom., 2010;
Guerrero et al., 2014). Although studies found that sleep duration
is longer and sleep quality is higher on average in women than
men (Knutson, 2013), women are diagnosed with depression
and anxiety disorders roughly twice as often as men (Fattore
et al., 2014). Current studies focus on specific vulnerable
populations, such as sex workers and women with HIV (Rawson,
2013; Rodriguez et al., 2014; Zhang et al., 2015; Page et al.,
2016; Kittirattanapaiboon et al., 2017). However, reports on the
treatment of female ATS-dependent individuals are rare.

The main therapy for ATS dependence has focused on the
symptomatic treatment related to ATS use complications of
acute intoxication, symptoms of withdrawal such as anxiety
and depression and mental disorders such as hallucinations and
delusions due to chronic ATS abuse (Sun et al., 2014). Physical
exercise has long been considered important in preventing
and treating several medical conditions (Scully, 1998). Some
evidences suggest that exercise can attenuate MA use (Miller
et al., 2012) and ameliorate symptoms of depression and anxiety,
which are commonly reported among MA users attempting to
abstain from drug use and may be associated with drug use
relapse (Dolezal et al., 2013; Segat et al., 2014). Physical exercise
has been suggested to slow down the decline in cognitive function
(Wayne et al., 2014; Zhang et al., 2014). Increased daytime
physical activities have also been recommended to improve the
quality of nighttime sleep. Exercise may effectively maintain
cognitive function and improve the nighttime sleep of elderly
people (Chan et al., 2016). Recent studies have focused on
alternative forms of physical activity, such as tai chi (TC), which
is a traditional Chinese martial art. TC has been described
as a mind–body exercise regimen that benefits fitness, muscle
strength, flexibility, postural control, and fall-risk reduction, as
well as quality of life and well-being (Li et al., 2005; Huang
et al., 2017). Several studies have evaluated the effect of TC
on psychological responses, including depression, distress, well-
being, life satisfaction, and perception of health (Wang et al.,
2004; Taylor-Piliae et al., 2006; Garber et al., 2011).

To date, few studies focus on the effect of TC intervention on
participants’ sleep quality. TC can be considered a useful non-
pharmacologic approach to improve sleep quality in older adults
with moderate complaints and has the potential to ameliorate
sleep complaints possibly before syndromal insomnia develops
(Irwin et al., 2008). One study that systematically reviewed
studies published between 2004 and 2014 found that TC was
a common complementary exercise, which is implemented in
sleep quality intervention. In the review, the most common
duration of TC intervention was 60min and the common
length was 12 weeks (Wang et al., 2016). Recent studies
investigated the effect of TC on heroin and ATS dependents,
with reports that TC participants had better psychological and
physical outcomes compared with control groups (Li et al.,
2013). However, whether TC intervention works on the physical
and mental effect of female ATS dependencies is not clear.
As TC includes training in sustained attention focusing and

Frontiers in Psychology | www.frontiersin.org 2 August 2018 | Volume 9 | Article 147623

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles


Zhu et al. Tai Chi Intervention on ATS-Dependent Individuals

multitasking (Fong et al., 2014), the meditation component
may have direct benefits by enhancing attention and executive
functions.

It is notable that gender differences emerged with regard
to the types of exercise as well as the perceived benefits of
engaging in exercise-based intervention, Yoga, stretching, and
use of exercise videos are more appealing to women (Abrantes
et al., 2011). As such, TC may be an effective intervention to
influence female ATS dependents mentally and physically. The
objective of this study is to assess the effect of TC intervention
on female ATS dependents for sleep quality and fitness change
at Shanghai Mandatory Detoxification and Rehabilitation Center
(SMDRC). We hypothesized that TC intervention may improve
sleep quality and mental health for female individuals of ATS
dependent.

MATERIALS AND METHODS

Design, Setting, and Participants
This single-blind (assessors-blind), two-group randomized
controlled trial was conducted between May 2014 and December
2014. In accordance with the “Narcotic Control Act”, newly
found drug users are sent to the drug abuse treatment hospital
to assess the severity of their drug use and then back to the
community to receive detoxification treatment under the
supervision of social workers. If they relapse, drug users
are sent to the mandatory detoxification and rehabilitation
center for drug rehabilitation, where they participate in a
combination of detoxification treatment, physical exercise
and manual labor for 2 years (Du et al., 2014). Relapse
investigation was conducted through a data check with China’s
National Surveillance System on Drug Abuse (NSSDA) and
using the database of illicit drug dependents monitored by
the Shanghai Drug Control Committee (SDCC). The target
group monitored by NSSDA consisted of exposed illicit
drug-dependent individuals. The monitoring coverage by this
database in China is 96.3% (Cong et al., 2013). The database
of SDCC lists illicit drug-dependent individuals who ever
had or are receiving rehabilitation at SMDRC. Illicit drug
dependents who have left from SMDRC are monitored by these
systems.

The participants were all female ATS-dependent individuals.
At the time of recruitment, these individuals were receiving
drug withdrawal treatment at a female SMDRC. The inclusion
criteria comprised voluntary individuals who were (1) aged 18
years or above, (2) level 3 illicit drug-dependent users (assessed
by using the Chinese version of Addiction Severity Index and
classified in accordance with the “Regulations on Prohibition
against Narcotics”) (Li et al., 2010) and (3) ATS dependents
identified by the Guidelines of Diagnostic and Treatment on ATS
Use issued by the Chinese Ministry of Health (Sun et al., 2014)
and (4) had no severe medical conditions that would preclude
their participation in physical activities. The exclusion criteria
consisted of (1) diagnosis of Axis I psychiatric disorders in
addition to SUD, (2) medical or neurological illnesses or trauma
that affects the central nervous system, and (3) undergoing
pharmacological treatment with psychotropic medications.

Intervention
The participants were all female and were randomly assigned by
computer-generated random numbers to either the TC (n = 40)
or standard care (SC) groups (n = 40). As two participants
were reallocated in accordance with the duration of their stay in
SMDRC, the final numbers of participants were 42 in TC and 38
in SC. The study protocol was approved by the ethical committees
of the Shanghai University of Sport and SDCC. They participated
in exercise sessions five times a week during the first 3 months
and three times a week during the second 3 months. These
interventions conducted in SMDRC are described subsequently.

TC Group
The exercise taught to the TC group was based on a simplified
24-form TC. Movements were modified in accordance with
the physical capabilities and psychological characteristics of the
ATS dependents, which emphasized multidirectional weight-
shifting, awareness of body alignment andmultisegmental (arms,
legs, and trunk) movement coordination (Li et al., 2004). Each
session approximately consisted of a 10min warm-up, 40min TC
exercise and 10min cooldown. The objective was to provide a safe
exercise that illicit drug dependents in SMDRC can participate in
as a supplementary treatment. TC is one of the recommended
exercises by SNCC. The movements and intensity of modified
TC have been described in detail by Zhu et al. in our previous
study (Zhu et al., 2016). One professional TC instructor from the
Shanghai University of Sport instructed and supervised the TC
group.

SC Group
The exercises in the SC group had similar exercise intensity as the
experimental group, which included a 5min recreation activity
(Guang Bo Ti Cao), 5min gesture language exercises and a self-
study as recommended by SNCC. The SCmodel is widely applied
among mandatory detoxification and rehabilitation centers in
Shanghai. The ninth edition of Guang Bo Ti Cao was designed
by the China General Administration of Sports. This exercise
is divided into eight sections and lasts for 4min and 45 s. The
gesture language exercise consists of an upper limb exercise.
Qualified instructors from the SMDRC instructed the SC group.
Self-education, which was performed after the exercises, included
reading books related to the knowledge of health and watching
TV. The duration of the SC intervention was similar to that of
the TC intervention.

Procedure
The study was performed in a female SMDRC. The participants
were informed of the purpose of this study and were asked to
sign a consent form during the admission process. The study was
performed in accordance with the Declaration of Helsinki II. TC
and SC interventions were performed on a basketball field under
fair weather or in an indoor self-education room during rainy
weather. The intervention outcomes were assessed at the baseline
and after 3 and 6 months. Experienced researchers conducted
the assessment and were blinded to the two groups. A follow-up
relapse investigation was conducted.
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Outcome Measures
Outcome measures were obtained at the baseline and after 3 and
6 months, to verify the changes in sleep quality, depression, and
physical effects among the subjects of the two groups as a result
of the interventions.

Self-Rated Sleep Quality
The self-rated sleep quality was measured by using the PSQI to
evaluate the quality and pattern of sleep at the baseline and after
3 and 6 months, for ATS dependents. The PSQI, with 19 items, is
a widely used questionnaire to generate seven sleep component
scores, including subjective sleep quality, sleep latency, sleep
duration, habitual sleep efficiency, sleep disturbances, need for
sleep medications, and daytime dysfunction. The sum of these
component scores yields a global score (range: 0–21), with a score
cutoff of greater than 5 indicating a clinical sleep impairment
with a high intensity and specificity in identifying insomnia (Li
et al., 2004; Peles et al., 2006; Irwin et al., 2008).

Self-Rating Depression Scale (SDS)
The SDS developed by Zung was used to measure the depression
level during 6 months of intervention. The advantages of this
scale include ease of use in self-rating and its applicability to a
wide range of people, from healthy individuals to patients (Baba
et al., 2015). The SDS is a 20-item self-assessment questionnaire
that measures depression. Item scores range from 1 to 4 (total
score range: 20–80) (Jegede, 1976; Sashika et al., 2017). The raw
scores are cataloged into four levels: 20–39 (normal range), 40–47
(mildly depressed), 48–55 (moderately depressed), and 56 and
above (severely depressed) (Yang et al., 2016).

Fitness Evaluation
The fitness tests were administrated by experienced investigators.
Measurements at the baseline and after 3 and 6 months were
performed in the morning at the same time. Blood pressure was
measured under standardized conditions prior to other tests:
participants were asked to rest for 5min and had not taken any
caffeine or tobacco products within 30min. Body composition
and body mass index were measured with Omron HBF-305.
Hand grip power test was assessed using a grip dynamometer,
and flexibility was tested with a sit and reach test equipment.
Balance test was performed with one leg stand with eyes closed. A
sport watch was used to record the duration of one leg stand with
eyes closed. The progressive aerobic cardiovascular endurance
run (PACER) was performed to measure the aerobic capacity
of ATS dependents with following standardized procedures.
The participants ran from one marker to another marker set
20m apart while keeping pace with a pre-recorded cadence.
The cadence was set to music and increased every minute.
Participants were instructed to keep up with the cadence for
as long as possible. The test was terminated when a participant
failed to reach the appropriate marker in the allotted time twice
or could no longer maintain the pace. The number of laps
completed was recorded (Mahar et al., 2011; Marques et al.,
2015).

Relapse Investigation
NSSDA is part of law enforcement and managed administratively
by judicial departments or public security bureaus. The sites
monitor the prevalence of drug users (both relapsed and
new) and types of drugs used and facilitate detoxification
treatment for drug users. The information collected includes
basic identification and demographic information, drug type,
first time drug use, results of urine tests, main places of drug
use and any disease comorbidity (Cong et al., 2013; Jia et al.,
2015). The ATS-dependent individual relapse in this study was
investigated on the basis of NSSDA data and combined with
the latest records administrated by SDCC. The content of the
relapse investigation was based on data including the name and
exact date of relapse for participants who had taken part in this
experiment. ATS participants received treatment from July 2012
to July 2013 and were discharged to the community from July
2014 to July 2015 after 2 years of mandatory treatment in this
study. The relapse investigation was conducted on June 25, 2017,
to examine who has relapsed after they took part in this study.

Statistics
Statistical analyses were performed using SPSS 19.0 (Chicago,
USA). Pearson chi-squared test was applied for categorical
variables of demography, and independent sample t-test was
applied for continuous variables at the baseline comparison of
PSQI, SDS, fitness and relapse. Pearson chi-squared test and
independent sample t-test was used to compare the demographic
and clinic characteristics differences of trial completers and non-
completers at baseline.

As all variables were normally distributed and tested
with Kolmogorov–Smirnov test, a two-way repeated measures
analysis of variance (ANOVA) was applied to test whether the
treatments were different after 6 months. Time (baseline, 3 and 6
months) was the within-group factor, groups (TC and SC) were
the between-group factors and year of drug dependence was the
covariate. A post hoc test with Bonferroni correction was used
to examine which group was different if the ANOVA showed a
significant interaction.

The relapse comparison was compared with independent
sample t-test. Correlations between PSQI, SDS, and fitness at
baseline were computed using Pearson’s correlation analyses.
Data were reported as the mean values (plus SD), and the
significance level was set to p < 0.05.

RESULTS

The initial 1,181 female substance dependents were receiving
treatment in SMDRC, in which 915 substance dependents
were synthetic drug dependents. In addition, 82 female ATS-
dependent individuals voluntarily took part in this study. A total
of 80 eligible subjects were recruited and randomly assigned to
the TC group (n= 42) and SC group (n= 38) (Table 1).

Data on subjects in the TC group were as follows: 33.74± 7.11
years old, 159.62 ± 5.10 cm height, 60.81 ± 6.66 kg weight, and
7 ± 4 years of ATS use. Data on subjects in the SC group were
as follows: 37.76± 9.85 years old, 160.20± 5.21 cm height, 63.16
± 7.79 kg weight, and 8 ± 6 years of ATS use. Five participants
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TABLE 1 | Demography of ATS dependent (N = 80).

Content Tai chi (N = 42) Stand care (N = 38)

N Percent (%) Valid percent (%) N Percent (%) Valid percent (%)

Education College Level or higher 3 7 7 1 3 3

High school or equivalent 13 31 31 6 16 16

Middle school 23 55 55 27 71 71

Elementary school 3 7 7 4 11 11

Occupation Service 11 26 26 7 18 18

Staff 2 5 5 1 3 3

Owner 4 10 10 7 18 18

Worker 2 5 5 2 5 5

Farmer 1 2 2 1 3 3

Unemployed 22 52 52 20 53 53

Marital status Single 21 50 50 11 29 29

Married 9 21 21 12 32 32

Divorced/widow 12 29 29 15 39 39

Type of drug Meth 42 46.7 100 34 57.6 89.5

Ketamine 21 23.3 50 5 8.5 13.2

Heroin 15 16.7 35.7 16 27.1 42.1

Cocaine 3 3.3 7.1 1 1.7 2.6

Ecstasy 4 4.4 9.5 1 1.7 2.6

Marijuana 5 5.6 11.9 2 3.4 5.3

Treatment Never 23 55 55 22 58 59

Mental treatment 6 14 14 1 3 3

Social assistant 1 2 2 2 5 5

Medical treatment 12 29 29 12 32 32

in the TC group and 26 participants in the SC group dropped
out during the intervention. The reason for dropout was leaving
SMDRC to the community (Figure 1).

At baseline, no statistically significant differences were
observed between groups in terms of sleep quality, depression,
fitness, and relapse times except for sleep duration, t = −2.15,
p < 0.05; need for sleep medications, t = 7.66, p < 0.01; and
PACER score, t = 2.48, p < 0.05. There was no demographic
and clinic characteristics differences between trial completers and
non-completers (Tables 2, 3).

Sleep Quality (PSQI)
Significant differences were found regarding the scores of sleep
duration [F(2, 92) = 9.86, p < 0.001, η2 = 0.18] by time × group
interaction after 6 months. The post hoc test further revealed a
significantly long sleep duration in the TC group [F(1, 46) = 23.75,
p < 0.001]. Need for sleep medications [F(2, 92) = 36.44,
p < 0.001, η2 = 0.44] and daytime dysfunction [F(2, 92) = 5.15,
p = 0.01, η2 = 0.10] were found to be significantly different by
time × group interaction after 6 months. Although the scores of
PSQI showed no significant difference between the two groups by
time× group interaction after 6months, the post hoc test revealed
that PSQI score [F(1, 46) = 5.19, p= 0.027, η2 = 0.10] and habitual
sleep efficiency [F(1, 46) = 8.05, p = 0.007, η2 = 0.15] in the TC
group significantly decreased statistically compared with those
in the SC group. The PSQI score with the repeated measure by

group× year of drug dependence revealed significant differences,
F(2, 92) = 5.21, p= 0.007.

Between-group results showed that sleep duration
[F(1, 46) = 23.75, p < 0.001], habitual sleep efficiency [F(1, 46)
= 8.05, p = 0.007], need for sleep medications [F(1, 46) = 35.4,
p < 0.001], and PSQI score [F(1, 46) = 5.19, p = 0.027] were
significantly different (Table 4).

SDS
Although no significant difference was observed between the two
groups, the score of SDS decreased in the TC group, whereas that
in the SC group was the same after 6 months (Table 4).

Fitness Outcome
Our findings showed that the pulse rate had significantly
decreased in the TC group compared with the SC group
[F(2, 92) = 3.32, p = 0.04] after 6 months by time × group
interaction.

Between-group test by repeated measures ANOVA revealed
significant differences between groups in terms of body fat
[F(1, 46) = 4.49, p = 0.04] and running laps of PACER
[F(1, 46) = 9.83, p = 0.003]. Compared with the baseline, the
results of PACER in both groups had decreased. A significant
difference was observed in the between-group test by ANOVA
with years of drug dependence, F(1, 46) = 9.83, p < 0.003
(Table 4).

Frontiers in Psychology | www.frontiersin.org 5 August 2018 | Volume 9 | Article 147626

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles


Zhu et al. Tai Chi Intervention on ATS-Dependent Individuals

FIGURE 1 | Flow diagram of the intervention progress through the phases of the two groups.

Relapse
Independent t-test revealed a significant difference between the
two groups in terms of relapse (t = 3.37, p = 0.006). The relapse
in the TC group was 9.5% and that in the SC group was 26.3%
because ATS-dependent individuals had left SMDRC. The relapse
investigation further demonstrated that the duration of ATS
cessation among relapse individuals was significantly different (t
= 4.94, p < 0.01). The cessation durations of ATS-dependent
individuals from the last relapse to be found this time to relapse
were 1,209 and 880 days in the TC and SC groups, respectively
(Table 5).

Associated Factors Among
ATS-Dependent Individuals
The Pearson correlation test revealed that several significant
results were associated with baseline outcomes. The correlation
between PACER and the score of SDS was r = 0.30, p = 0.008.
The correlation between PACER and the years of illicit drug use
was r = −0.33, p = 0.003. The correlation between total score of
PSQI and the years of illicit drug use was r = 0.27, p= 0.016.

DISCUSSION

To our knowledge, this paper is the first to discuss the effect
of TC intervention on female ATS-dependent individuals. Our
study found that ATS-dependent individuals in the TC group
had a better score of PSQI and SDS and some positive changes in
terms of fitness compared with the SC group. A follow-up relapse

investigation demonstrated that participants in the TC group had
less relapse.

Sleep Quality and Mood
The main outcome of PSQI showed that ATS-dependent
individuals in the TC group had a better PSQI score than
those in the SC group. The duration of sleep and daytime
dysfunction were found to have significantly improved in
the TC group. Furthermore, ATS-dependent individuals in
the TC group had shorter sleep latency than that in the
SC group after 6 months of treatment. At baseline, the
sleep duration and need for sleep medication had significant
differences as the result of the high percentage of participants
in the TC group that used sleep medication. With the
intervention, participants in the TC group that needed sleep
medication decreased from 71.5% (30) to 2.7% (1) after 6
months.

To date, a cross-sectional study on the sleeping problem
in Chinese illicit drug-dependent subjects has been conducted
(Tang et al., 2015). The study investigated a total of 2,178 illicit
drug users and 2,236 non-drug users in Changsha, China. The
PSQI score in our study at baseline was slightly lower than that
in the report (7.97 ± 4.39). The reason for this difference is
that subjects were collected following a 10-day detoxification
treatment in the earlier study, while in our study, all subjects
had experienced detoxification and rehabilitation for at least 6
months at SMDRC. Interestingly, the PSQI score in the TC group
after 6 months of intervention in our study was lower than
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TABLE 2 | Baseline of PSQI, SDS, and relapse time comparison of the groups

(N = 80).

Tai chi Standard care

Contents (N = 42) (N = 38) T p-value

Pittsburgh Sleep Quality Index

Subjective sleep

quality, M(SD)

1.02 (0.68) 1.08 (0.78) −0.34 0.74

Sleep latency, M (SD) 1.31 (0.72) 1.37 (0.88)

≤15min, n,% 5,11.9% 7,18.4%

16–30min, n,% 20,47.6% 13,34.2%

31–60min,n,% 16,38.1% 15,39.5%

>60min, n,% 1,2.4% 3,7.9%

Sleep duration, M(SD) 0.24 (0.43) 0.5 (0.65) −2.15 <0.05*

>7 h, n,% 32,76.2% 22,57.9%

6–7 h, n,% 10,23.8% 13,34.2%

5-6 h, n,% 0 3,7.9%

Habitual sleep

efficiency, M(SD)

92.50 (6.59) 88.50 (11.45) 1.94 0.06

≥85%, n,% 35,83.4% 27,70.9%

75–84%, n,% 7,16.7% 7,18.4%

65–74%, n,% 0 1,2.6%

<65%, n,% 0 3,7.8%

Sleep disturbances,

M(SD)

1.21 (0.47) 1.34 (0.58) −1.08 0.28

Need for sleep

medications, M(SD)

0.88 (0.67) 0.03 (0.16) 7.66 <0.001**

Daytime dysfunction 1.10 (0.91) 1.11 (1.09) −0.05 0.96

PSQI score 5.07 (2.44) 5.89 (3.25) −1.29 0.2

Self-rated Depression

Scale

48.55 (8.25) 49.95 (9.29) −0.71 0.48

History of relapse (n) 1.81 (1.04) 2.03 (1.17) 0.77 0.38

Data presented as mean (SD); * p < 0.05; ** p < 0.01.

TABLE 3 | Baseline of fitness comparison of the groups (N = 80).

Tai chi Standard care

Contents (N = 42) (N = 38) T p-value

Mass (kg) 60.81 (6.66) 63.16 (7.79) −1.4 0.15

Body fat (%) 31.24 (2.48) 32.50 (4.28) −1.6 0.12

Systolic (mmHg) 121.40 (14.71) 119.61 (11.69) 0.6 0.55

Diastolic (mmHg) 78.40 (10.77) 79.50 (10.50) −0.46 0.65

Pulse (bmp) 85.45 (9.64) 80.97 (12.26) 1.83 0.07

Vital capacity (ml) 2699.07 (727.14) 2571.24 (678.81) 0.81 0.42

Hand grip (R) (kgf) 24.57 (5.30) 24.07 (5.51) 0.41 0.68

Sit-and-reach (cm) 11.60 (6.66) 8.61 (7.95) 1.83 0.07

One-leg stand with

eye closed (s)

26.93 (25.55) 31.65 (30.74) −0.75 0.46

PACER (laps) 20.93 (7.47) 16.95 (6.68) 2.48 < 0.05*

Data presented as mean (SD); * p < 0.05.

that of non-drug users reported by Tang et al., but the PSQI
score in the SC group was close to what that study displayed
(4.20± 2.468).

While practicing TC, the mind should be calm. Integrating
movements and the spirit is required, and breathing shall be

harmonious with movements. The breathing pattern may alter
the functioning of the autonomic nervous system. Various
breathing practices are believed to be beneficial to release
emotion, calm the mind, or enhance physical power, all of
which may be regarded as potential mediators of improved
sleep quality (Payne and Crane-Godreau, 2013). Evidences
indicated that TC can effectively improve sleep quality not
only for normal older adults but also for older adults with
cognitive impairment and elderly Chinese women with knee
OA (Li et al., 2004; Chan et al., 2016; Lü et al., 2017). A
systematic follow-up review reported positive effects of TC on
the executive function of cognitively healthy adults compared
with no intervention, other active interventions and exercise
(Solloway et al., 2016). The rationale of TC ameliorating sleep
and mood disturbance is that moderate rhythmic movement
may increase the parasympathetic tone, whereas intense exertion
causes further sympathetic activation. TC is a moderate-intensity
exercise. The smooth rhythmic motions of TC are usually
experienced as relatively pleasurable mood (Pa et al., 2014; Kim
et al., 2016). Our study demonstrated that TC may be a potential
physical activity to escalate sleep quality and fitness for female
ATS dependents.

Numerous studies have shown high prevalence of sleep
disturbance among illicit drug dependents (Mahfoud et al., 2009;
Brower and Perron, 2010; Liao et al., 2011; Mahoney et al., 2014;
Tang et al., 2015). Similarly, our findings showed that the PSQI
score was associated with the duration of illicit drug use. In
addition, aerobic capacity tested by PACER was associated with
illicit drug use and depression.

In our study, the scores of self-reported depression had
slightly decreased in the TC group, but no changes in the SC
group were found. Thus, TC has therapeutic value for the sleep
quality and depression of ATS dependents. Disturbed sleep is
an important predictor of relapse. However, we compared the
PSQI score with the non-relapse and relapse ATS-dependent
individuals in our study. We found no significant differences.
A noteworthy comparison between non-relapse and relapse
individuals in our study was the balance outcome at the baseline.
Findings showed that the re-relapse ATS-dependent individuals
had shorter balance time (19 s) than ATS-dependent individuals
who have not been found to relapse after they left SMDRC (they
had a longer balance time: 31 s).

Fitness Changes
The fitness test results showed an improvement in the balance
control but no significant differences between groups. Numerous
studies have suggested that TC can efficiently improve the
functional balance (Province et al., 1995; Campbell et al.,
1997). The TC movements in the intervention included “golden
rooster stands on one leg” (Jing Ji Du Li). The TC instructors
observed that the participants in the TC group swayed their
trunks while performing Jing Ji Du Li and when they were
shifting their weight from one leg to another in the first 2
weeks. This outcome may be considered as a result from long-
term ATS abuse, which negatively affected the proprioception
of the participants, and the fact that they were unfamiliar
with the TC movements before the intervention. The balance
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TABLE 4 | Comparison of two groups at baseline, 3 and 6 months by ANOVA repeat measures (N = 49).

Tai chi (N = 37) Standard care (N = 12)

Baseline 3 month 6 month Baseline 3 month 6 month Within-

group

Between-

group

Group ×

time

PITTSBURGH SLEEP QUALITY INDEX

Subjective sleep quality 1.03 (0.69) 0.73 (0.65) 0.70 (0.70) 0.92 (0.79) 0.92 (0.99) 0.67 (0.78) 0.41 0 0.91

Sleep latency 0.84 (0.69) 0.81 (0.84) 0.70 (0.62) 1.00 (0.95) 1.25 (1.14) 0.83 (0.94) 3.26* 1.33 0.85

Sleep duration 0.24 (0.44) 0.24 (0.49) 0.11 (0.31) 0.58 (0.67) 0.75 (0.75) 1.17 (0.58) 0.51 23.75** 9.86**

Habitual sleep efficiency

(%)

92.5 (6.81) 91.86 (9.05) 93.16 (5.04) 87.92 (11.13) 84.17 (14.34) 86.33 (13.70) 0.51 8.05** 0.43

Sleep disturbances 1.24 (0.43) 1.11 (0.39) 1.03 (0.29) 1.42 (0.51) 1.17 (0.39) 1.08 (0.29) 2.43 0.89 0.48

Need for sleep

medications

1.00 (0.62) 0.00 (0.00) 0.03 (0.16) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 3.45* 35.4** 36.43**

Daytime dysfunction 1.05 (0.91) 0.46 (0.73) 0.41 (0.60) 1.08 (0.90) 0.83 (0.72) 0.08 (0.29) 4.89* 0.01 5.15**

PSQI score 5.03 (2.55) 3.78 (2.76) 3.32 (1.92) 6.08 (3.06) 6.08 (3.42) 4.50 (2.51) 2.85 5.19* 2.11

Self-rated Depression

Scale

48.19 (8.12) 48.86 (9.66) 46.14 (10.67) 48.25 (9.08) 52.00 (7.59) 49.25 (8.31) 4.10* 0.62 0.84

FITNESS OUTCOME

Mass (kg) 61.57 (5.51) 60.27 (5.77) 61.51 (5.77) 64.33 (8.63) 62.83 (9.33) 61.51 (5.77) 2.42 1.53 0.4

Body fat (%) 31.33 (2.49) 30.86 (2.40) 32.61 (2.87) 32.93 (4.86) 31.97 (4.60) 32.97 (5.11) 6.01** 1.05 1.88

Systolic (mmHg) 121.59 (15.29) 109.14 (10.63) 110.46 (9.10) 119.67 (13.56) 111.83 (10.43) 117.75 (9.76) 6.01** 0.75 2.27

Diastolic (mmHg) 78.46 (11.13) 68.16 (8.20) 72.68 (7.24) 82.00 (12.29) 70.75 (10.76) 77.58 (10.67) 7.28** 2.07 0.23

Pulse (bmp) 85.65 (9.57) 70.84 (7.25) 72.78 (8.11) 81.17 (13.54) 72.83 (7.70) 75.33 (13.97) 14.69** 0 3.08*

Vital capacity (ml) 2641.32 (725.48) 2288.38 (580.20) 2207.32 (476.78) 2618.17 (697.63) 2169.83 (656.14) 2127.00 (399.31) 5.20** 0.24 0.09

Hand grip (R) (kgf) 24.59 (5.42) 25.76 (4.17) 33.03 (5.73) 24.27 (5.52) 24.24 (5.73) 32.92 (4.31) 84.41** 0.16 0.87

Sit-and-reach (cm) 10.86 (6.61) 13.82 (5.48) 10.65 (5.16) 8.09 (7.71) 14.35 (13.83) 8.82 (5.80) 3.48* 0.51 1.14

One-leg stand with eye

closed (s)

28.75 (26.61) 36.53 (27.93) 45.36 (37.46) 29.36 (23.07) 21.30 (13.01) 27.97 (13.46) 0.7 1.96 2.02

PACER (laps) 20.51 (7.35) 14.14 (5.41) 17.41 (8.24) 16.92 (8.39) 13.33 (5.73) 12.42 (3.73) 1.95 2.97 1.49

Data presented as mean (SD); * p < 0.05; ** p < 0.01.

mechanism developed by the repeated positioning of the body
and limb joints in specific spatial positions through TC can
induce plastic changes in the cortex. The repetitive, afferent
inputs from the cutaneous receptors in the skin and limb
proprioceptors, including muscle and tendon spindles, can
modify the cortical maps of the body over time (Tsang and
Hui-Chan, 2003).

Blood pressure also decreased in the TC group but slightly
changed in the SC group. The systolic pressure had decreased
in the TC group by 11 mmHg, with no change in the SC
group. The post-intervention changes in the systolic and diastolic
pressures are consistent with the findings from earlier studies
that reported a decrease in blood pressure after TC practice
(Chen et al., 2012) (Wolf et al., 2003; Zhu et al., 2016). These
changes were not associated with the antihypertensive use by
ATS-dependent individuals. The record of antihypertensives
indicated that four ATS dependents in each group used a
Zheng Ju antihypertensive, which is a Chinese herb pill.
Although the pulse decreased in both groups, results displayed
that the ATS dependents’ pulse in the TC group decreased
significantly after 6 months of TC practice. Yoga, TC, meditation
and other relaxation therapies have been reported to reduce
sympathetic activity, decrease sympathoadrenal reactivity and

TABLE 5 | Follow-up Investigation of Relapse (N = 80).

Contents Tai chi Standard care T p-value

Relapse (N) 4 (9.5%) 10 (26.3%) 3.37 0.006**

Duration of ATS Cessation (Days) 1209 (79) 880 (121) 4.95 0.00**

Numbers of Cessation (N) 38 (90.5%) 28 (73.7%) 3.9 0.048*

Data presented as mean (SD); * p < 0.05; ** p < 0.01.

enhance parasympathetic output, which may, in turn, reduce
the prevalence and severity of vasomotor disturbances and sleep
impairment (Innes et al., 2010).

Notably, the PACER score, which represents the aerobic
capacity of ATS dependents, decreased in both groups. However,
although the aerobic capacity in the TC group decreased after
3 months, it had increased after 6 months. By contrast, the
aerobic capacity in the SC group decreased rapidly. This result
indicated that TC can slow down the decreasing trend of
the aerobic capacity of ATS dependents. Furthermore, female
ATS dependents in SMDRC are sedentary patients. Effective
exercises shall be widely applied in mandatory detoxification and
rehabilitation centers in China.

Frontiers in Psychology | www.frontiersin.org 8 August 2018 | Volume 9 | Article 147629

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles


Zhu et al. Tai Chi Intervention on ATS-Dependent Individuals

In accordance with other studies in China, after detoxification,
the relapse rate for heroin abusers within the first month
is 54.57%. The relapse rate within the first to third months
is 31.76%, whereas it is 93.31% within the first 6 months
and 96.68% within the first year. Drug addicts often fall
into the vicious cycle of “drug-taking–detoxification–relapse–
effort–quit” (Jia et al., 2015). The relapse investigation was
conducted with relapse data examination instead of PSQI,
SDS and fitness measurement. Our study indicated that TC
has positive effects on sleep quality, depression and fitness
and participants in the TC group had low relapse percentage.
The long-term study demonstrates that TC may be a cheap
and potential supplementary treatment for ATS-dependent
individuals. TC may also be considered as an alternative
exercise to escalate abstinence for female ATS-dependent
individuals.

LIMITATION

This study has a number of limitations. First, although the
participants were randomized into the TC and SC groups, the
groups had to be slightly modified due to the reallocation of their
residence in the SMDRC. Second, the number of dropouts in
the SC group was higher than that in the TC group. The reason
for dropout was not associated with the different interventions
or the performance of instructors in the two groups. The
findings must be interpreted with caution as the high attrition
rate recorded in the SC group at 3 and 6 months can affect
the sample’s representativeness. Future study should consider
participants’ expected number of treatment days in mandatory
and detoxification centers before setting up an intervention.
Third, although the relapse assessment was from the data of
NSSDA and SSDC, it is possible some relapsing individuals may
not have been identified by the surveillance system. Nevertheless,
this was the first study to report the longitudinal effect of TC
exercise intervention. Forth, the intensity of our interventions

was fixed, future studies should consider the effects of exercise
duration.
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In recent years, technology has been developed as an important resource for health
care management, especially in regard to chronic conditions. In the broad field of
eHealth, mobile technology (mHealth) is increasingly used to empower patients not
only in disease management but also in the achievement of positive experiences
and experiential growth. mHealth tools are considered powerful because, unlike more
traditional Internet-based tools, they allow patients to be continuously monitored and
followed by their own mobile devices and to have continual access to resources (e.g.,
mobile apps or functions) supporting health care management activities. However, the
literature has shown that, in many cases, such technology not accepted and/or adopted
in the long term by its users. To address this issue, this article reviews the main factors
influencing mHealth technology acceptance/adoption in health care. Finally, based on
the main aspects emerging from the review, we propose an innovative approach to
mHealth design and implementation, namely P5 mHealth. Relying on the P5 approach
to medicine and health care, this approach provides design suggestions to address
mHealth adoption issues already at the initial stages of development of the technologies.

Keywords: mHealth, technology acceptance, P5, eHealth, patient empowerment, chronic diseases

INTRODUCTION

Chronic conditions pose challenges to health systems worldwide. While acute diseases can
be treated by means of ad hoc therapy, chronic conditions often need to be managed and
contained from onset (or diagnosis) to death, with very limited possibilities of complete recovery.
Such a scenario requires continuous attention and availability from the health provider as well
as commitment from the patient, who must adhere to long-term therapy and change his or
her lifestyle. Moreover, chronic condition management often extends the demands of care to
other figures, such as patients’ caregivers, organizations, and institutions. In recent years, new
technologies have emerged as an extraordinary resource to help achieve these aims (Wiecha and
Pollard, 2004; Castelnuovo et al., 2015a; Gorini et al., 2016).

In the health sector, new technologies for health (eHealth) are recognized as having
a great impact on health promotion and management (Bert et al., 2014; Mirkovic
et al., 2014; Barello et al., 2016; Hood et al., 2016; Jacobs et al., 2016). These tools
make it possible to develop and implement integrated, sustainable, patient-centered
services, and promote an effective exchange between patient and doctor, with the
patient taking an active role in the health care process (Samoocha et al., 2010;
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Barello et al., 2016). Such health technologies not only empower
and facilitate the administration of continual care but also
offer opportunities for maintaining patients’ active engagement
in the care process by promoting patients’ psychological skills
(e.g., health literacy, emotion regulation, adoption of healthy
behaviors) and well-being outcomes. Eysenbach (2001) defined
eHealth as a vehicle to enrich patients and stakeholders through
the intersection of medical informatics and public health
business. As such, eHealth promotes a new “state of mind”
for medical professionals, marked by a global attitude and by
the intention to improve health care locally, regionally, and
worldwide.

In recent decades, eHealth has developed dramatically,
consistent with the development of informatics and online
technologies. One of these developments is mHealth, which refers
to the implementation of mobile technologies as a tremendous tool
to improve health outcomes (Free et al., 2013; Kumar et al., 2013;
Lee et al., 2017) and to facilitate continuous health monitoring
individually and from home (Stephens et al., 2017). Moreover,
the global availability of mobile technologies and their ease of use
have made them accessible to almost all of the population (Tokosi
et al., 2017).

In recent years, mHealth obtained encouraging results in
reinforcing healthy behaviors (Gurman et al., 2012; Hamine et al.,
2015), mostly by using short message service (SMS) messages
to improve treatment adherence; however, multiple systematic
reviews still show mixed results on the effectiveness of mHealth
interventions. Indeed, in spite of many studies identifying
the notable advantages derived from the use of mHealth
and demonstrating how these applications are appreciated by
patients, acceptability, and adoption in the long term are still
poor in many cases (Christensen et al., 2009; Tomlinson et al.,
2013; Mohammadzadeh and Safdari, 2014; Castelnuovo et al.,
2015b; Hamine et al., 2015; Guo et al., 2016; McKay et al., 2016).
Also, health care apps often lack standard validation in terms of
benefits, acceptance, costs, and risks (McKay et al., 2016).

Using the above-discussed evidence and controversy as a
starting point, the aim of the present contribution is, after an
analysis of the variables that influence mHealth technologies’
acceptance/adoption, to promote guidelines for future mHealth
resources and applications.

ISSUES IN mHEALTH ADOPTION

There are many factors that may influence the use of mobile
apps to monitor patients’ health. The first of these is related to
age and expertise with technology. Chronic diseases that require
life-long management generally affect elderly patients. For this
reason, mHealth apps are often targeted at middle-aged/elderly
patients, who usually have limited experience with technologies
(Mattsson et al., 2017; Loerzel et al., 2018). Numerous studies
reveal that older patients are less likely than younger ones to
use computers regularly and, in a more general sense, have
limited access to common-use technological devices (Børøsund
et al., 2013). The literature on technology acceptance shows

that perceived utility, perceived ease of use, and computer self-
efficacy (e.g., the belief that one can use digital technology
effectively) are the most important variables influencing the
adoption of technology, as well as the persistence in use when
difficulties are encountered (Mun and Hwang, 2003; Wu and
Tsai, 2006; Kim and Chang, 2007; Wangpipatwong et al., 2008;
Ward, 2013). This evidence may explain why elderly patients are
less prone than younger ones to use mHealth to manage their
health.

Another important factor, related to the previous one, is
usability. Numerous applications are designed according to
generic usability principles (Pagliari, 2007; Stellefson et al.,
2011). However, it is possible that elderly and/or chronic
patients present specific characteristics that may generate usage
issues, which are difficult to predict if a “generic” user is
considered as a model for usability evaluations. For example,
age-related declines in sensory abilities and visual acuity may
affect the ability to discriminate important information in a
graphically challenging visual field (Agree et al., 2015). Regarding
the content of an app, elderly patients appreciate and better
understand information presented in multiple formats (e.g.,
when text is combined with images or videos making it easier
to understand) (Bolle et al., 2016). For these usability-related
reasons, older patients generally less accustomed to mobile
technology than younger patients (Børøsund et al., 2013; Miller
et al., 2017).

Other possible important factors related to the use of mHealth
in health care are related to patients’ preferences and their
subjective, lived experience of illness. For examples, patients
may not want to have “all” the information about their disease.
Instead, they may desire to know only those indications that
concern them personally. For this reason, they often prefer to
interact directly with health professionals, who provide them with
information regarding their specific case, instead of relying on
information provided by the available app (Grimsbø et al., 2012).
Moreover, the mobile tool could be perceived as a “substitute”
for the relationship with the clinician; in other words, patients
may believe that the technology is given to them as a surrogate
for the clinician, and that this tool will thus reduce their ability
to interact with their doctor (Goel et al., 2011; Kondylakis et al.,
2013). Such a belief, albeit erroneous, often predicts technology
refusal or abandonment in the long term (Benson and Dundis,
2003; Mohr et al., 2011).

The length of illness and the stage of disease are other aspects
that can determine the use of health management apps. Research
performed on an interactive application (WebChoice) reveals
that metastatic patients are less prone to use it compared to those
who have recently been diagnosed. Metastatic patients may feel
that they have already enough information about the disease and
how to manage it, making them feel that the applications are not
very useful to them (Grimsbø et al., 2012; Ruland et al., 2013).
In contrast, immediately after diagnosis, patients tend to search
for a lot of information about their disease and its treatment.
Indeed, information presented during the first consultation is
often forgotten or very difficult to memorize because of patients’
emotional state (e.g., anxiety and fear) (Bolle et al., 2016), so
external support can be very useful to recover this information.
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Gender is another factor that influences the use of mHealth.
Men and women are equally familiar with how to use health
apps through a smartphone (McKay et al., 2016); however,
men are typically more confident than women regarding their
ability to use technology and their experience with it (Cassidy
and Eachus, 2002; Durndell and Haag, 2002). Since, as noted
above, computer self-efficacy is an important variable influencing
technology acceptance, gender may also indirectly affect mHealth
adoption.

Finally, psychological variables such as cognitive
representation of the disease, distress, and anxiety may
significantly influence the adoption of mHealth (Ruland et al.,
2013; Beiwinkel et al., 2017). For example, having low self-control
and self-efficacy could reduce patients’ confidence in their ability
to deal with their symptoms (Gysels and Higginson, 2007).
Furthermore, in some situations, interacting with mHealth apps
creates a fear of “getting even more problems” (Kessel et al.,
2017). Indeed, some health-related apps ask users to comply with
novel requests for health management. For instance, patients
may have to monitor their smartphones to respond to daily
messages asking them to report information on a web-based
platform (e.g., glycemic values in diabetes), or they may be asked
to use various app functions frequently (e.g., playing with an
educational serious game and filling in online questionnaires
on their health status). If the patient is not convinced about the
utility of these tools for his/her health management, such new
commitments may be a source of further stress and, ultimately,
of negative attitudes towards the treatment. In such situations,
patients may not only abandon the mHealth tools but also lose
faith in their health providers, resulting in detrimental effects on
the effectiveness of the health management process as a whole.
Also, patients do not always have good insight into their health
conditions; as such, they may wrongly think that they do not
need any kind of support from mHealth (Nijland et al., 2011),
causing them to demonstrate active and voluntary resistance to
any kind of proposed tools.

This review of the literature sheds some light on important
demographic, user-experience-related, and psychological
factors that may have an impact on mHealth acceptance by
patients involved in interventions. It is certainly difficult
to address all of these factors in any possible intervention
involving mobile technology; however, a specific theoretical
perspective, rooted in an approach to medicine and care,
could be useful not only to adapt already-designed devices
and applications but also to develop future mHealth tools.
On the one side, these advanced resources would make good
use of all the opportunities offered by mobile technologies;
on the other side, they would be designed according to
general principles allowing health professionals to consider in
advance (and possibly avoid) the acceptance issues highlighted
above.

A P5 mHEALTH APPROACH

Some years ago, a system approach called “P4 medicine” was
proposed (Hood and Friend, 2011; Hood and Flores, 2012).
This approach was intended as a sophisticated extension of
what is usually called “personalized medicine.” Specifically, the
four Ps referred to the Predictive, Personalized, Preventive, and
Participatory aspects of clinical medicine (Price et al., 2009;
Auffray et al., 2010). A few years later, a P5 medicine approach
was proposed (Gorini and Pravettoni, 2011; Pravettoni and
Gorini, 2011), where the fifth P referred to the Psycho-cognitive
aspects that play a significant and unique role in the way in which
an individual experiences emotional events, copes with illness,
and makes decisions about his/her own health. The time is ripe
to use the P5 approach in combination with the most recent
advances in technology in order to challenge the health care and
technology industries to find innovative and personalized ways
to improve the overall quality of care. In particular, a P5 mHealth
approach can be developed (see Figure 1).

FIGURE 1 | The P5 approach to medicine (left) and its design suggestions for mHealth development.
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Such an approach may lead to a new generation of mHealth
apps based on the features reflecting the original P5 construct.
Specifically, mHealth apps should be as follows:

Predictive
Collecting data on the patient’s current health state without
the need for frequent physical encounters with the health
care provider (physician, psychologist, nurse, etc.) will increase
the amount of available information, allowing for a more
precise prediction of the patient’s future health state. Specifically,
mHealth apps can collect data by means of various peripherals
and in-app tools. For example, they can collect physiological
parameters through integration with wearable technologies (e.g.,
heart rate variability and skin conductance), or they can store
user-generated information related to medical values (e.g.,
glycemic level in diabetes) (Fontecha et al., 2015; Os et al., 2017).
Moreover, they can include ad hoc or validated questionnaires
to be filled in by health providers, caregivers, and patients (e.g.,
data related to the patient’s functional or psychological status)
(Gorini et al., 2015; Renzi et al., 2017). In most cases, such
data are actually used for analyses to be included in scientific
publications, but their utility for therapy and health management
could be further exploited. Indeed, based on predictive models,
mHealth tools of the future can provide specific information from
autonomous data-analysis, in order to help both the physician
and the patient to foresee the patient’s future health state,
management issues, and possible modifications to the patient’s
therapy regimen and/or health management activities, as well
as interventions targeted to different aspects of the patient’s
well-being (e.g., improving relaxation and positive emotions or
promoting engagement in self-actualizing experiences).

Examples: Chih et al. (2011) used a mobile app with patients
addicted to alcohol; implementing a Bayesian predictive model,
they were able to predict the likelihood of relapse based on
repeated self-report questionnaires investigating relapse history
and psychological aspects related to the recovery progress.
Wearable and mobile technology (e.g., actigraphy devices) have
been used to satisfactorily predict factors relevant for quality of
life, such as sleep efficiency based on physical activity during
waking hours (Sathyanarayana et al., 2016).

Personalized
Apps’ functions and contents (including requested information,
feedback to the patients, etc.) should be tailored to the
patient’s individual bio-psycho-social characteristics to provide
more useful, more accepted by patients, and non-redundant
information (Gorini et al., 2015; Pravettoni et al., 2016).
Moreover, the personalization factor also relates to the possibility
for the patient to express him- or herself through the use
of the application. For example, app functions and automatic
communications will be not generalized to patient populations
but rather will be based on individual characteristics. mHealth
tools of the future should be able to adapt their functioning and
interfaces to previously collected data on each person’s specific
features (e.g., age, sex, life cycle phase, and temporary health
state, as well as attitudes, needs, and preferences). It is essential
not to ask patients to perform tasks/activities that are difficult or

even dangerous for them to achieve (e.g., asking patients with a
cardiac illness to perform too much physical activity). Moreover,
properties of applications devoted to user engagement (e.g.,
gamification aspects) should not be underestimated; for example,
serious games have been developed with avatars designed for
the user to see examples of healthy activities and be more
motivated to replicate them in real life (Proteus effect) (Yee and
Bailenson, 2007; Murray et al., 2013; Villani et al., 2018); such
tools are also interesting resources that can be used to guarantee
personalization features to users.

Examples: In the medical field, innovative approaches have
been proposed to use avatars (or, better, “supermodels” as this is
the term used) of the patients to include key medical components
of the patient, as well as predictive analytics, so as to tailor health
interventions to the individual (Brown, 2015); these could be
updated with user-generated characteristics to aid in diagnosis
and treatment with self-reported data (Triberti and Chirico,
2016).

Preventive
A long-term monitoring of patients’ health would make it
possible to provide timely preventive interventions and improved
patient involvement in preventive programs. As noted previously,
such technologies present remarkable opportunities in terms of
data collection and analysis, which should be further exploited in
terms of aid to health care management and therapy effectiveness.
Collected data may be the basis for preventive interventions, in
order to modify users’ behavior and responses before problematic
consequences arise. For example, engaging health apps may not
only address existing problems but also help to positively change
users’ behavior, attitudes, and motivation toward health care
management and treatment adherence. In this sense, mHealth
should not be used as a digital assistant to treatment (i.e.,
“virtual medicine”) but rather as an empowerment technology
that directly influences patients’ everyday activities in order to
promote a healthier lifestyle and prevent negative consequences
of illness.

Examples: mHealth apps for prevention have been found to be
effective and positively accepted by patients. For example, some
of these apps make use of automated texting to reinforce healthy
behavior (e.g., physical activity) or boost it when the patient is
reluctant to perform it (Martin et al., 2015).

Participatory
Recent approaches to medicine highlight that the most successful
interventions are those that recognize patients not as passive
recipients of care but rather as active decision makers who
can make use of their own social support resources (McNutt,
2004; Lucchiari et al., 2010; Cutica et al., 2014). Patient–doctor
communication is fundamental in any health management
process; in this sense, mobile-based technologies should not be
used as a substitute for this relationship, but rather specific
functions intended to promote it should be envisaged by
designers and policy makers. These include Instant Messaging
functions and social networking features, as well as the
possibility for the patient to have a personal profile that is
continually updated with the patient’s personal information.
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Second, peer support has been recognized as a tremendous
opportunity for positive and effective health management
(Fisher et al., 2012; Merolli et al., 2013): patients benefit
from interaction and collaboration with other patients who
are living with similar experiences and could give them useful
suggestions, as well as simply sharing their experiences, in
order to empower one another’s health management abilities.
mHealth tools should include such opportunities by making
use of social/interpersonal technologies embedded in mobile
interfaces.

Examples: An integrative review (McColl et al., 2014) found
that peer support (traditionally via telephone, then via mobile
functions such as texting) increases engagement in wellness
activities, reduces depressive symptoms, and improves social
support-related coping. Studies show that, when mobile apps
include features for communication with the clinician, patients
use them to transmit not only medical information but also
personal needs and feelings (Triberti et al., 2018).

Psycho-Cognitive
Using a user-centered design approach, apps are created on the
basis of patients’ psychological characteristics, their cognitive
capabilities, and their lived experience of illness. Indeed, research
on health technology shows that eHealth may systematically
fail when the patient’s subjective experience has not been taken
into consideration from the first steps of the technology design
(Triberti and Barello, 2016). These features will improve the
patients’ abilities to manage their emotions, to cope with their

illness, and to make decisions about their health, becoming
active actors in the health management process. In other
words, the design and development of advanced mHealth tools
not only should make use of the tremendous opportunities
offered by these tools (e.g., continual monitoring, reaching the
patient wherever he/she is, integration with multiple devices,
and functions by means of apps) but also should be based
on the application of specific research techniques in order
to (1) identify users’ characteristics, needs, and contexts of
use; (2) develop efficient and personalized decision support
tools to help patients to make the right decisions about
their health; and (3) test the technology’s effectiveness and
adequacy at multiple steps of their implementation in the
field.

Examples: An effective self-management platform could be
based on research on patients’ needs and cognitive style, by
using multiple design-oriented methods (Pravettoni et al., 2015;
Kondylakis et al., 2017). Regarding psycho-cognitive aspects
to be included in implementation, Kondylakis et al. (2014)
developed and validated ALGA-C, a web-based tool featuring
a questionnaire for cancer patients (analyzing psycho-cognitive
aspects ranging from personal needs to cognitive/decision
making style) and a profiling mechanism. This tool enables
the clinician to modulate language, communication style, and
content of the subsequent encounters with the patient, in order to
empower mutual understanding and collaboration. This tool is an
example of automated data-gathering tools that could be adapted
to mHealth technology in order to adapt the intervention to the

TABLE 1 | Design suggestions for mHealth applications from the P5 perspective.

5 Ps Definition How to achieve It in Design

Predictive Collecting data on the patient’s current health state to increase
the amount of available information, allowing for a more precise
prediction of the patient’s future health state.

− Collect physiological parameters through integration with
wearable technologies;

− Store user-generated information related to medical values;
− Include ad hoc or validated questionnaires to be filled in by

health providers, caregivers and patients.
Personalized Tailoring apps’ functions and contents on the patient’s individual

bio-psycho-social characteristics to provide more useful and
non-redundant information.

− Adapt mHealth’s functioning and interfaces to previously
collected data on each person’s specific features;

− Design application features devoted to user engagement.

Preventive Long-term monitoring of patients’ health to provide timely
preventive interventions and increased involvement of the
patient in preventive programs.

− Collect data in order to modify users’ behavior and
responses before problematic consequences actually show
up;

− Configure an empowerment technology that directly
influences patients’ everyday activities in order to promote a
healthier lifestyle.

Participatory Recognizing patients not as passive recipients of care but
rather as active decision makers who can make use of their
own social support resources.

− Sustain patient–doctor communication, as well as
communication with designers and policy makers (Instant
Messaging functions, social networking features);

− Promote the possibility for the patient to have a personal
profile that is continually updated with the patient’s personal
information;

− Make use of social/interpersonal technologies embedded in
mobile interfaces in order to empower health management
abilities via peer support.

Psycho-cognitive Improving the patients’ ability to manage their emotions, to
cope with their illness and to make decisions about their health,
becoming active actors in the health management process.

− The design and development of advanced mHealth tools
based on the application of specific research techniques;

− Identify users’ characteristics, needs and contexts of use;
− Develop efficient and personalized decision support tools;
− Test technology’s effectiveness and adequacy at multiple

steps of its implementation in the field.
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uniqueness of the patient over time, taking into account not only
his/her physical health status but also psychological processes
influencing adoption.

CONCLUSION

Despite their increasing popularity, the literature shows that
there are still significant limitations in the acceptance and
long-term adoption of mHealth apps, mostly because these
technologies do not take users’ needs and contexts of use into
account from the first steps of design and implementation.
Here, we presented a “P5 mHealth approach” as a set of
suggestions (and related examples) for aspects of the mobile
technologies that could be exploited in the future advanced
mHealth resources (see Table 1). Rather than relying on the
intrinsic properties of technologies only, health management
processes should appreciate the uniqueness of patients in order
to foster mHealth abilities in terms of prediction, personalization,
prevention, participatory features, and the psycho-cognitive
uniqueness of the individual. Future studies in the field would
implement such suggestions in design, as well as to test

their utility for identifying possible improvements for the
already-existing mHealth tools that are hindered by adoption
issues.
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INTRODUCTION

Living with a chronic medical condition is often accompanied by low self-esteem, a diminished
sense of personal worth, and lower self-efficacy, a diminished sense of one’s ability to influence
behavioral outcomes. This can significantly affect health-related quality of life and wellbeing, with
low self-esteem and self-efficacy contributing to poor coping, helplessness, a decrease in positive
health behaviors, and increased risk of comorbidities. Thus, it becomes important to promote
self-esteem and empowerment over one’s condition.

Digital health technologies (also known as mobile health, mHealth, digital medicine, or digital
therapeutics) have received increased recognition among chronically-ill patients and healthcare
professionals as non-pharmacological treatment strategies for providing disease-specific, self-
management content while also improving patient engagement. Since motivational quotes are
increasingly used in various media and therapeutic programs to promote positive thinking and
self-esteem, this article explores their medical applications and integration into digital health, with
particular emphasis on tailoring different categories of motivational quotes to address specific
causes of low self-esteem in chronically-ill adult populations.

SELF-ESTEEM AND SELF-EFFICACY IN CHRONIC CONDITIONS

Being afflicted with a chronic mental or physical condition, such as depression, diabetes, or other
long-term illness, presents a myriad of difficulties that significantly impact quality of life. In
addition to physical symptoms that interfere with daily activities, one faces a range of psychosocial
difficulties. Common sources of distress include unmet emotional support needs, feelings of loss
or alienation, and tolls on finances, work, and leisure (Vellenga and Christenson, 1994; Morasso
et al., 1999; Vallis et al., 2016). Mental illness is frequently accompanied by depressed mood and
anxiety, and chronic physical diseases such as asthma, arthritis, and diabetes have similarly been
associated with comorbid depression (Moussavi et al., 2007; Connell et al., 2012). Another struggle
for chronically-ill individuals is low self-esteem, which is both a consequence of the condition and
obstacle for effective self-management and coping. Low self-esteem has been correlated with self-
stigma that often accompanies mental illness, in which one internalizes negative perceptions of the
condition and perceives the illness as a poor reflection of the self (Corrigan et al., 2006). It may also
arise from the decreased independence and autonomy frequently associated with chronic illness,
and from maladaptive coping strategies involving avoidance or blame (Felton et al., 1984; Connell
et al., 2012). Low self-esteem in turn becomes a risk factor for depression, anxiety, eating disorders,
aggression, and substance abuse, further compounding the negative effects of a chronic condition
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and introducing significant comorbidities (Mann et al., 2004;
Sowislo and Orth, 2013). Thus, it becomes important to assist
chronically-ill individuals with overcoming low self-esteem
in order to prevent negative consequences on disease self-
management and quality of life.

High self-esteem becomes even more critical given its
potential impact on self-efficacy, which has been associated with
reduced disease impact and more effective self-management
through medication adherence, stress management, exercise, and
nutrition (Clark et al., 1988; Clark and Dodge, 1999). Perceived
self-efficacy has also been shown to reduce depressive symptoms
and predict positive health behavior change (Strecher et al.,
1986; Karademas, 2006). Several self-management programs
emphasize self-efficacy for coping with illness, improving health
status, and collaborating with health professionals to maximize
treatment outcomes (Lorig et al., 2001; Bodenheimer et al., 2002).
Self-efficacy can influence effective disease self-management by
helping one persevere through difficulties, recover from setbacks,
and maintain good habits (Bandura, 2004). Consequently, self-
efficacy becomes essential for dealing with chronic disorders,
for it is not uncommon for feelings of despair, hopelessness,
or frustration to cause individuals to neglect positive health
behaviors.

While self-esteem and self-efficacy are distinct constructs,
high levels of both enable better coping with and recovery
from physical diseases (Mann et al., 2004). Furthermore,
self-esteem has been identified as an intrapersonal influence
on self-efficacy, suggesting that increasing self-esteem could
subsequently increase self-efficacy (Flay and Petraitis, 1994; Flay
et al., 2009). According to the Theory of Triadic Influence,
high self-esteem increases the value of willpower and self-
determination in changing health-related behaviors, which
in turn builds self-efficacy (Flay and Petraitis, 1994). Thus,
improving low self-esteem could have downstream effects of
increasing one’s willpower to effectively manage the disease.
Additionally, high self-esteem may prevent a chronically-ill
individual from discounting positive feedback about his or her
self-efficacy (Strecher et al., 1986). This would protect against
falling into a negative, doubtful state regarding one’s ability to
cope with or overcome the illness. Given its relationship to
self-esteem, one way to address the physical and psychosocial
difficulties faced by chronically-ill individuals would be to
improve self-efficacy by targeting low self-esteem.

ADDRESSING LOW SELF-ESTEEM WITH

MOTIVATIONAL QUOTES

Motivational quotes have been integrated into various programs
and interventions in clinical and educational settings, effectively
increasing confidence, motivation, empowerment, and
satisfaction in adults struggling with stress, anxiety, depression,
mental illness, and substance abuse (Czuchry and Dansereau,
2005; Kendall et al., 2005; Brann and Sloop, 2006; Marchinko
and Clarke, 2011; Littlechild et al., 2013; Poon, 2016). However,
inspirational quotes or similar attempts to increase self-esteem
are not always effective. Self-selected inspirational quotes

had no effect on children’s perceived autonomy, competence,
or intrinsic motivation in the classroom (Collins, 2015),
and inflated praise of children with low self-esteem led to
decreased challenge seeking rather than increased self-esteem
(Brummelman et al., 2014). Self-help literature in general has
been criticized as overly simplistic and idealistic, with excessive
optimism, self-affirmation, and imperative statements not always
having the intended positive effects and sometimes leading to
lower self-esteem or unrealistic world views (Gokhale, 2012).
This suggests that some motivational quotes are more effective
than others, with different types of quotes being better suited to
address low self-esteem depending on its causes. Table 1 presents
several categories of motivational quotes, each of which can
be tailored to address a specific source of low self-esteem. By
carefully selecting motivational quote categories for particular
individuals, digital health therapies and interventions may more
effectively improve low self-esteem in chronically-ill individuals.
This article specifically focuses on motivational quotes for adult
populations, but the same approach can apply to children by
using more child-friendly inspirational quotes.

Low self-esteem is multi-faceted and may arise from various
factors related to chronic illness. According to sociometer
theory, self-esteem reflects the extent that one feels accepted by
others and is a social construct that highly values perceptions
of close friends and family (Leary and Baumeister, 2000).
Living with a chronic disease often makes one feel isolated or
excluded, whether it be from perceived disease-related stigma
or missing out on social activities due to decreased mobility
or high treatment demands. In this case, the best way to
address low self-esteem is to situate the individual within a
social context, allowing one to relate to others or receive
direct feedback indicating understanding and social acceptance.
Both “Experience of Others/‘I”’ and “Empowerment/‘You”’
motivational quotes would fulfill this purpose, with the former
allowing one to relate to others’ firsthand experiences, and the
latter providing positive feedback and clear indication of social
support.

However, individuals with low self-esteem have also preferred
accurate self-appraisals over self-enhancing feedback, with
depressed individuals holding more accurate self-views to
determine whether behavioral changes are necessary (Kirkpatrick
and Ellis, 2001). In this case, attempting to convince one of
the faultiness of negative self-appraisals would be less efficient.
Unrealistically positive appraisals could be met with skepticism,
disgust, or rejection for being overly optimistic. A more effective
strategy than “Empowerment/‘You”’ quotes would be “Reality
Check” or “General Statement” quotes that acknowledge the
negative aspects of life one is experiencing, or discuss general
concepts in a passive, observational manner, without presenting
what could otherwise be perceived as false praise.

Low self-esteem may also arise from poor self-evaluation due
to socially comparing oneself to others (Mann et al., 2004). With
chronic illness, others can easily seem superior because they are
not debilitated by the physical or psychological symptoms that
the afflicted individual struggles with daily. This source of low
self-esteemmay be addressed in two ways. The first approach is to
eliminate the perception of others as somehow superior. “Reality
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TABLE 1 | Categories of motivational quotes for addressing low self-esteem.

Quote type Description Example

Choice Presents the option of acting to change one’s present state or

maintaining the status quo, preserving the individual’s sense of

agency and control over steps taken to improve wellbeing

“The difference between misery and happiness depends on what we do

with our attention.”—Sharon Salzberg

“Instead of begging to be picked by others, you have the choice to pick

yourself and build your brand.”—Bernard Kelvin Clive

Self-directed

question

Poses a question to the individual that stimulates introspection

and self-examination which in turn may promote insight into the

self and the causes behind diminished wellbeing

“Why should we worry about what others think of us, do we have more

confidence in their opinions than we do our own?”—Brigham Young

“What would it be like to look in the mirror and actually accept what you

see? Not loathe the reflection, or despite it, or be resigned to it? But to like

it?”—Justina Chen

Cause-and-effect Outlines the positive effects that may result from particular

thoughts or actions, preserving the individual’s sense of agency by

only providing information rather than ordering action

“Once you start making the effort to ‘wake yourself up’—that is, be more

mindful in your activities—you suddenly start appreciating life a lot

more.”—Robert Biswas-Diener

“We build confidence by daring to step outside our comfort zone in small

increments.”—Sam Owen

Imperative/command Provides direction and explicit commands for the individual to

follow in order to improve wellbeing, potentially limiting personal

agency but also providing valuable guidance

“Look within, and seek That.”—Jalaluddin Rumi

“If you cannot do great things, do small things in a great way.”—Napoleon

Hill

Empowerment/“You” Addresses the individual directly with positive, affirming statements

meant to empower and increase self-esteem, self-worth,

self-confidence, etc.

“You yourself, as much as anybody in the entire universe, deserve your love

and affection.”—Siddhartha Gautama

“Stop trying to ‘fix’ yourself; you’re NOT broken! You are perfectly imperfect

and powerful beyond measure.”—Steve Maraboli

Experience of

others/“I”

Offers the opinion or first-person account of someone else,

providing the individual with someone to relate to or an example of

how others deal with diminished wellbeing or difficulties

“Why am I trying to be somebody? I am somebody.”—Eric Christopher

Jackson

“I am only one, but I am one. I cannot do everything, but I can do

something. And because I cannot do everything, I will not refuse to do the

something that I can do.”—Edward Everett Hale

Reality check Disrupts the perception of a perfect world, highlighting life’s

negative aspects and showing the individual that it is natural to

face pain and difficulties, emphasizing that others also share these

experiences

“Even a happy life cannot be without a measure of darkness, and the word

happy would lose its meaning if it were not balanced by sadness.”—Carl G.

Jung

“No one has it all, and no one lacks it all.”—Christopher Peterson

General statement Discusses general concepts or situations in life, often in an

observational manner, so as to guide cognitions, mindsets, or

perspectives of the world to be more positive, thus promoting

wellbeing without imposing on the individual

“Surrendering is not giving up—it is gaining strength.”—Grace Sara

“Every person on this earth is full of great possibilities that can be realized

through imagination, effort, and perseverance.”—Scott Barry Kaufman

A more extensive list of motivational quotes organized by category can be found in the supplementary material under Datasheet 1.

Check” quotes highlighting others’ imperfections or difficulties
would effectively disrupt the high esteem one holds others in,
illustrating that they are not inherently better or flawless. The
second approach is to make self-evaluations less deprecating
and more affirming. “Empowerment/‘You”’ and “Self-Directed
Question” motivational quotes would encourage positive self-
evaluations by emphasizing the individual’s laudable qualities and
promoting self-reflection that would subsequently allow one to
recognize personal strengths and value.

Another cause of low self-esteemmay be confusion about one’s
identity, leading to maladaptive coping responses of escapism
or avoidance of current issues (Mann et al., 2004). In having a
chronic medical condition, one may feel lost and not know one’s
place in the world, unable to separate the self from the disease,
treatments, or hospital settings that seem to consume everyday
life. At this point, the individual is likely to accept direction from
others in searching for a solution to increase confidence and
self-assurance. “Cause-and-Effect” and “Imperative/Command”
motivational quotes would effectively provide this guidance,
allowing one to take the necessary steps toward clarity and
self-discovery.

In addressing low self-esteem, two important considerations
are autonomy and perceived control, for chronically-ill
individuals may be highly susceptible to perceiving a lack of
control over symptoms or life in general. This may arise from the
unpredictable nature of symptoms or important decisions being
controlled by medical professionals rather than the individual.
Adolescents with serious or chronic diseases were found to have
a significantly reduced sense of control over their health-related
futures (Kellerman et al., 1980), and control, autonomy, and
choice regarding quality of life, symptoms, and major decisions
were particularly important for individuals with mental health
problems (Connell et al., 2012). Experiencing personal control
over life was positively correlated with quality of life in late-stage
cancer patients (Lewis, 1982). Thus, for individuals particularly
concerned with maintaining control over their lives, and whose
low self-esteem stems from a perceived lack of control or
autonomy, “Choice” and “General Statement” motivational
quotes would be most effective. These categories merely present
general observations or options for action, allowing one to
decide whether to act or not without imposing outside control or
infringing upon one’s sense of agency.
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As the above discussion illustrates, the multi-faceted nature
of self-esteem requires motivational quotes to be specifically
tailored to the cause of low self-esteem to be effective, rather than
applied indiscriminately across all situations.

DIGITAL HEALTH AND MOBILE MEDICAL

APPLICATIONS

Although still in its infancy, digital medicine is being embraced
by patients, doctors, nurses, healthcare and pharmaceutical
industries, and regulatory agencies such as the US Food and
Drug Administration (FDA). Several FDA-approved mobile
medical apps (for diabetes and addiction) and video games
(for stroke and traumatic brain injury) illustrate how non-
pharmacological interventions delivered by digital technologies
can provide clinical benefits for chronically-ill patients. Positive
findings in recent clinical studies of mobile health interventions
for depression (Mantani et al., 2017; Ben-Zeev et al., 2018;
Berger et al., 2018; Silva Almodovar et al., 2018) emphasize new
opportunities to improve treatments of mental disorders.

Digital therapies can deliver behavioral interventions by
mobile apps, internet (web-based apps), and video games. An
apparent benefit of mobile health is its “personalized medicine”
aspect that adjusts digital content to an individual’s current
needs through just-in-time adaptive interventions (Nahum-
Shani et al., 2018). The use of wearables can further optimize
digital interventions through neurobiofeedback mechanisms
(Ramirez et al., 2015), with new biofeedback technologies,
such as the FDA-cleared smartwatch Embrace (Empatica),
being developed. The flexibility of digital content in mobile
health technologies is further emphasized by adding music

as an “active component” of therapy (Schriewer and Bulaj,
2016; Afra et al., 2018) or integrating exercise and educational
empowerment into a video game designed for children with
cancer (Bruggers et al., 2018). Integrating judiciously tailored
motivational quotes into digital content as an “active ingredient”
in mobile and web-based apps may offer additional means to
improve patient engagement, self-esteem, and ultimately self-
efficacy. Daily delivery of such motivational quotes will likely
appeal to chronically-ill individuals across various disorders, for
many of them live with depression or anxiety as comorbidities.

In conclusion, digital health technologies are promising for
delivering self-esteem interventions to improve engagement and
treatment outcomes and ultimately improve quality of life for
people living with chronic disorders.
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Introduction: Eating Disorders (EDs) are serious psychiatric disorders, impacting

physical and psychosocial functioning, often with a chronic course and high mortality

rates. The two continua model of mental health states that mental health is a complete

state, that is, not merely the absence of mental illness, but also the presence of mental

health. This model was studied among ED patients by examining the presence and

correlates of well-being and psychopathology. In addition, the levels of well-being were

compared to the Dutch general population.

Method: A total of 468 female ED patients participated in this study during application

and intake at a specialized ED treatment Center in the Netherlands. They filled out

questionnaires about well-being (MHC-SF), general psychopathology (OQ-45), and ED

psychopathology (EDE-Q). Categorical andmean well-being levels were calculated. Also,

the relationships between these variables were examined with Pearson correlation and

multiple hierarchical regression analysis.

Results: ED patients showed lower levels of emotional, psychological, and social

well-being on average compared to the general population. About 26% of the ED patients

experienced low levels of well-being (languishing). However, also 13% experienced high

levels of well-being (flourishing), varying between 9% in Anorexia Nervosa to 25% in

Binge Eating Disorder. ED psychopathology and general well-being showed a moderate

negative correlation. For patients with Bulimia Nervosa and Binge Eating Disorder

however no such correlation was found. Lower general psychopathology, not having

a history of hospitalization for the ED, and adaptive personal functioning were correlated

with well-being among ED patients.

Conclusion: This study shows initial support for the two continua model of mental

health among ED patients. Psychopathology and well-being should be considered as

related, but distinct dimensions of mental health in ED patients. Further research should
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focus on the possible reciprocal relationships between psychopathology and well-being

during recovery. It is recommended to monitor well-being during treatment and to

implement interventions for well-being to realize complete recovery for those patients

with inadequate levels of well-being.

Keywords: eating disorders, anorexia nervosa, bulimia nervosa, binge eating disorder, well-being, psychological

well-being, positive functioning

INTRODUCTION

Eating Disorders (EDs) are serious psychiatric disorders
(American Psychiatric Association, 2013). They often lead
to severe psychological, physical, and social impairment and
chronic conditions (Lowe et al., 2001; Jenkins et al., 2011;
Mitchison et al., 2012; Mond et al., 2012). Anorexia Nervosa
(AN) has the highest mortality rate of all psychiatric disorders,
because of the severe physical conditions and suicide (Harris
and Barraclough, 1998; Hoek, 2006). The lifetime prevalence
estimates for women with eating disorders are 0.9% for AN, 1.5%
for BulimiaNervosa (BN), 3.5% for Binge EatingDisorder (BED),
and 0.3, 0.5, and 2.0% among men (Hudson et al., 2008).

The severity and chronicity of ED disorders might explain
the main focus in research on psychopathological symptoms
and the ignorance of well-being (Tomba et al., 2014).
However, mental health is more than the absence of mental
illness or psychopathological symptoms. Mental health is also
about the presence of well-being (Jahoda, 1958; Seligman
and Csikszentmihalyi, 2000; Keyes, 2002, 2012; World Health
Organization, 2005; Westerhof and Keyes, 2010). Well-being
consists of three components, namely emotional, psychological,
and social well-being (Ryff and Keyes, 1995; Keyes, 2002;
Westerhof and Keyes, 2010). Emotional well-being is about
satisfaction with life and positive affect (Diener et al., 1999;
Lamers et al., 2011). Psychological well-being concerns optimal
psychological functioning and consists of six dimensions:
positive relationships, self-acceptance, environmental mastery,
autonomy, personal growth, and purpose in life (Ryff, 1989; Ryff
and Keyes, 1995). Social well-being is about optimal functioning
in the societal context and consists of five dimensions:
social contribution, integration, actualization, acceptance, and
coherence (Keyes, 1998). People with high levels of well-being
have been described as flourishers, whereas those who are low
on well-being languishers (Keyes, 2002, 2005).

Studies among the general and clinical populations showed
the importance of well-being in mental health. Psychopathology
and well-being are not two opposites of one dimension, but
represent two distinct, yet negatively related dimensions of
mental health, the so-called two continua model (Keyes, 2005,
2006, 2007; Keyes et al., 2008; Lamers et al., 2011; Peter
et al., 2011; Magalhães and Calheiros, 2017; Perugini et al.,
2017; Franken et al., 2018). This means that someone with
psychopathology may still have high levels of well-being, and that
someone with low levels of well-being does not necessarily also
have psychopathology. Further evidence for the two continua
model comes from studies that show that pathological symptoms

and well-being have different correlates. For example, Westerhof
and Keyes (2010) found different correlates for psychopathology
(age, married, employed, number of illnesses, subjective health)
compared to well-being (gender, migration, subjective health) in
the general population.

The two continuum structure of mental health in clinical
samples is further substantiated by results of a randomized
controlled study of Acceptance and Commitment Therapy,
where 64% of the participants improved either on depressive
symptoms, or on well-being, but not on both (Trompetter et al.,
2017).

Well-being has been considered as an important component
of recovery in psychological treatments (Fava, 1996) and specific
therapies for improving well-being among clinical populations
have been developed (Fava et al., 1998, 2005; Fava and Ruini,
2003; Gilbert, 2009; Bolier et al., 2013; Weiss et al., 2016). Even
though persons who are recovered from an ED consider several
aspects of well-being as fundamental criteria for ED recovery
in addition to symptom remission (de Vos et al., 2017), the
important role of well-being for mental health has been widely
neglected in research among ED patients (Tomba et al., 2014).
Some researchers have focused on health-related components
among ED patients, such as quality of life or subjective well-being
(de la Rie et al., 2005, 2007; Doll et al., 2005; Jenkins et al., 2011;
Mond et al., 2012; Tomba et al., 2014). Two studies examined
the presence of psychological well-being (PWB) among ED
outpatients (Tomba et al., 2014, 2017). In the first study it was
found that ED patients had impaired PWB compared to a healthy
control group (Tomba et al., 2014). Furthermore, patients with
Bulimia Nervosa had greater impairment on all psychological
well-being scales compared to a control group, whereas patients
with Binge Eating Disorder showed greater impairment only
on autonomy, environmental mastery, and self-acceptance, and
patients with AN only on positive relationships with others and
self-acceptance. This study also found that impaired levels of
PWB were independent from the presence of psychopathology,
indicating that the presence of PWB does not simply correspond
to the absence of psychopathology (Tomba et al., 2014). In
the other study, change in PWB among ED patients during
outpatient cognitive-behavioral-based treatment was examined.
It was found that patients improved on the PWB dimensions
during treatment (Tomba et al., 2017). However, after treatment,
ED patients still showed impaired positive relationships with
others and self-acceptance compared to controls (Tomba et al.,
2017). Whereas, previous studies addressed several aspects of
well-being, no study has examined all levels of well-being or the
two continua model among ED patients.
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Psychopathology and well-being might have different
correlates among ED patients. Correlates related to the severity
of ED psychopathology are, among others, personality traits,
emotion regulation difficulties, psychiatric pathology such as
depression and anxiety, traumatic past, and body mass index
(BMI) (Johnson et al., 2002; Jacobi et al., 2004; Cassin and Von
Ranson, 2005; Costa et al., 2008; Haynos et al., 2015). Correlates
with well-being have not been examined yet, while this may
provide information on which ED patients might be vulnerable
to inadequate well-being, which would give guidance in the
treatment of eating disorders.

In summary, there is growing support that well-being is an
important dimension of mental health, while no studies have
been conducted on all three levels of well-being. This study aimed
to answer the question whether the two continua model for
mental health can be confirmed among a clinical sample of ED
patients by addressing the following research questions:

1. What are the levels of well-being and the proportions of ED
patients who are languishing and flourishing, and does this
differ from the general population?

2. To what extend are psychopathology and well-being related in
ED patients?

3. What are the correlates of psychopathology and well-being in
ED patients?

Question one and two are also examined per eating disorder type
in addition to the overall sample of ED patients. For research
question one we expect that ED patients will have lower levels of
well-being and are less likely to flourish compared to the general
population. However, we also expect substantial variation in
well-being between ED patients, with a substantial part showing
moderate to high well-being, as an indicator that well-being
functions as a distinct continuum ofmental health. Regarding the
specific ED types, based on the study of Tomba et al. (2014), we
expect more patients with BN languishing compared to other ED
types and more patients with AN flourishing compared to other
ED types. For research question two we expect a low to moderate
negative correlation between (a) general psychopathology and
well-being, and (b) eating disorder psychopathology and well-
being as additional indicators for the two continua model. We
expect no differences between ED types. For research question
three we expect, based on the two-continua model, that different
correlates will be associated with ED pathology and well-being.
The analysis of correlates is however explorative since this is
the first study to examine correlates for well-being in eating
disorder patients. Overall, we expect that the two-continuamodel
of complete mental health can be replicated among ED patients,
and we consider the results of all three research questions as
potential support for the two-continua model.

METHODS

Participants And Procedure
A cross-sectional research design with a control group was used.
Participants were patients who applied for outpatient treatment
and followed the intake procedure at the Human Concern
Foundation, a specialized treatment center for eating disorders

in the Netherlands. Data collection took place between March
2015 and January 2017. Inclusion criteria for this study were
participants with (a) a minimum age of 16 years, which was the
minimum age to apply for treatment at the treatment center, (b)
a DSM 5 (American Psychiatric Association, 2013) ED diagnosis
at intake, and (c) a signed informed consent. In total, 472 patients
were diagnosed with an ED during the period of data collection
and initially included in the study. However, after examining sex
status, only four men were present in the study and excluded
because of the very low sample size. In total 468 participants,
all women were included in the final study. Patients were
diagnosed by a psychiatrist in collaboration with an intake team
consisting of a dietician, psychiatrist, or clinical psychologist,
and a clinician with an eating disorder history who has been
trained to use this experiential knowledge in treatment (de Vos
et al., 2016). All patients filled in the questionnaires as part of the
intake procedure and for the measurement baseline of Routine
OutcomeMonitoring (ROM). ROM is used during the treatment
tomonitor treatment progress. The following characteristics were
collected during the intake interview and used in this study;
presence of psychiatric history among family members in the
first line (parents, brothers, sisters, medical classification), using
psychotropic medication, having followed earlier treatments,
being hospitalized earlier for the ED, duration, and start year
of the ED, complex trauma, daily activities such as work or
study and the financial situation (whether there were financial
worries or actual financial problems). The intake interview
consists of a semi-structured interview and is conducted by
a licensed psychologist. Also, the answers which the patients
have given are discussed during a meeting with the psychiatrist.
Patients were asked whether they had experienced any life-
events or trauma in the past. All answers which confirmed
life-events or trauma were noted by the psychologist and/or
psychiatrist. During the study the data was labeled by the
researchers as life-events, trauma, or complex trauma (sexual
abuse, verbal/physical abuse, severe instability in the family, or
multiple negative life events). Only the label complex trauma was
used in the study. The financial situation was explored with the
following questions: are there any current financial problems,
and, are there any current financial worries. All answers which
confirmed financial problems or worries were noted and used
by the researchers as an indication for a poor financial situation.
Educational level and living situation were collected according
to the instructions of Stichting Benchmark GGZ (SBG), a
nationwide benchmark for treatment outcomes of mental health
providers in the Netherlands (Stichting Benchmark GGZ., 2013).
SBG was established in 2010 as an independent party to
facilitate benchmarking among mental health providers in the
Netherlands (Blijd-Hoogewys et al., 2012). All mental health
institutions were obliged by mental health insurers to deliver
data about their treatment outcomes and background variables of
their patients, such as educational level and living situation. The
results are used to compare outcomes (benchmarking) between
treatment centers (Blijd-Hoogewys et al., 2012).

Patients were informed about the aims of the study and
signed an informed consent stating that they could terminate the
possibility to include their data for scientific research. Patients
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were consecutively selected based on application. This study
required no additional data collection directly from patients apart
from the regular intake procedure. Data was anonymized before
data analysis. Only two patients declared that they did not want
to have their data used in the study and were excluded. This
study protocol was approved by the BMS Ethics Committee of
the University of Twente.

To compare the well-being scores of ED patients with
the general population, a control group of the LISS-panel
(Longitudinal Internet Study in the Social Science) of
CentERdata was used with a sample of 835 Dutch speaking non-
institutionalized women from households in the Netherlands
(Lamers et al., 2013). Data of the LISS-panel was collected
between 2007 and 2008.

Measures
Eating Disorder Psychopathology (EDE-Q)
Eating disorder psychopathology was measured with the original
36-item Eating Disorder Examination (EDE-Q), a widely used
questionnaire for measuring ED psychopathology (Fairburn and
Beglin, 1994). The scale consists of 22 items measuring the core
attitudinal ED psychopathology. The global score is considered
as a valid index of the general level of ED psychopathology
(Aardoom et al., 2012). Patients rated the frequency of symptoms
in the last 28 days using a 7-point Likert scale (0 = not 1 day;
6 = every day). The internal consistency of the global score in
this sample was 0.92. Lower scores are indicative for lower ED
psychopathology.

General Psychopathology (OQ-45 Symptomatic

Distress Scale)
The scale symptomatic distress (SD scale) of the OQ-45 (Jong
et al., 2008) was used as a measure for general psychopathology,
in accordance with the Dutch benchmark for mental healthcare
(Warmerdam et al., 2017). The OQ-45 SD scale has 25 items and
shows good psychometric properties (Jong et al., 2008). Items
are scored on a 5-point Likert scale, ranging from 0 “never” to
4 “always.” The internal consistency in this sample was 0.91.
Higher scores are indicative of higher psychopathology.

Well-Being (MHC-SF)
Well-being was measured with the Mental Health Continuum
Short Form (MHC-SF). The Dutch MHC-SF was developed by
Lamers et al. (2011) and includes emotional, psychological and
social well-being. It consists of 14 items, rated on a six-point
Likert scale ranging from 0 “never” to 5 “always,” and gives
an overall impression of well-being. To examine whether the
MHC-SF measures the same three dimensions of well-being in
ED patients, as found in the general population (Lamers et al.,
2011), confirmatory factor analysis (CFA) was tested prior to
the main analysis in R statistics (R Core Team, 2013) with
the Lavaan package version 0.5–23.1097 (Rosseel, 2012). The
following fit indices were used: Root Mean Squared Error of
Approximation (RMSEA), Comparative Fit Index (CFI), and
Tucker-Lewis Index (TLI). CFA showed that a three-factor
model, with the dimensions emotional, social, and psychological
well-being, showed the best fit in our data, compared to a one or

two factor model (RMSEA= 0.075, CFI= 0.93, and TLI= 0.92).
The internal consistency in this sample was 0.90 for the total
scale, 0.86 for the scale emotional well-being, 0.73 for the scale
social well-being, and 0.83 for the scale psychological well-being.
Higher scores are indicative of higher well-being.

The percentages of ED patients languishing, and flourishing
were calculated according to Keyes (2002, 2012) and Lamers et al.
(2011) instructions. For the category languishing, participants
had to score low (“never” or “once or twice” during the
past month) on at least one of the three emotional well-
being dimensions and at least six of the eleven (combined)
psychological and social well-being dimensions. For the category
flourishing, participants had to score high (“almost every day,” or
“every day” during the past month) on the same dimensions.

Severity Indices of Personality Problems (SIPP-SF)
The SIPP-SF measures the core components of (mal)adaptive
personality functioning in clinical samples using 60 items
and is a shortened version of the SIPP-118 (Verheul et al.,
2008). The SIPP measures the following components: self-
control, identity integration, responsibility, relational capacities,
and social concordance. Only the first three components were
relevant for this study because the last two show a high overlap
in construct and meaning with the social and psychological well-
being dimensions. Self-control relates to the capacity to tolerate,
use and control emotions and impulses. Identity integration
relates to experiencing a coherence of self or identity and the
capacity to see oneself and one’s own life as stable, integrated,
and purposive. Responsibility is related to taking responsibility
for one’s own life and the capacity to set realistic goals, and to
achieve these goals (Verheul et al., 2008). The scales self-control,
identity integration and responsibility all consist of 12 items and
were rated from 1 “fully disagree” to 4 “fully agree.” Higher
scores are indicative for lower levels of personality problems. The
scales of the SIPP-SF show good construct validity and can be
used to screen for (mal)adaptive personality functioning in adults
(Verheul et al., 2008; Rossi et al., 2016). The internal consistency
in this sample was 0.89 for the self-control/emotion regulation
scale, 0.91 for the identity integration scale, and 0.86 for the
responsibility scale. There was a lower response on the SIPP-SF
(N = 269) because it was not administered in the first year of the
data collection.

Analysis
Analyses were performed in Statistical Package of the Social
Sciences (SPSS) 24. Differences in mean levels of well-being
between ED patients and the general population, and between
AN, BN, BED, Other Specified Feeding and Eating Disorders
(OSFED) and the general population were examined using one-
way analysis of variance (ANOVA) with the groups as fixed
factor. Partial eta-squared values (η2) were reported as measures
for the effect size. Eta-squared values were interpreted as follows;
low, ranging from 0.01 to 0.05, medium between 0.06 and 0.13,
and large when 0.14 and higher (Field, 2005). Tukey’s test was
used for post-hoc analysis when homogeneity of variances was
met. Welch’s ANOVA and Games-Howell post-hoc tests were
used when homogeneity of variances was not met.
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Chi-square tests were used with post-hoc analysis using a
Bonferroni correction to analyze differences in proportions
flourishers and languishers between ED patients and the general
population, and between the ED types. For correlation analysis
Pearson coefficient was used. Correlations were interpreted as
follows (Santrock, 2007): very low: 0 to 0.20 low: 21 to 0.40;
moderate: 0.41–0.60; high moderate: 0.61–0.80; high: 0.81–0.90,
and very high: 0.91–1.0. In addition, partial correlation analysis
was run to determine whether possible confounders would lead
to different results compared to Pearson correlation coefficient.
The following control variables were used: age, living situation,
educational level, duration of illness, start-age of the illness,
financial situation, BMI, and whether patients had work or
were following a study during the intake procedure. Although
there were small changes when controlling for these variables
(minimum difference 0.00, maximum difference 0.08), none led
to changes in significance levels compared to Pearson correlation
coefficient. For reasons of comparability with other research
on the relationship between psychopathology and well-being,
Pearson coefficient was used.

For the analysis of correlates that are expected to be
associated with mental health, a multiple hierarchical regression
analysis was used with the ED psychopathology and the
well-being dimensions as dependent variables. Hierarchical
regression was chosen because we used a broad set of potential
correlates which could be classified into four main categories
(1. demographics, 2. illness history related correlates, 3. current
illness related correlates, and 4. (mal)adaptive personality
functioning). Separate analyses were run on the following
dependent variables; emotional well-being, psychological well-
being, social well-being, and eating disorder psychopathology.
Analysis of the three separate dimensions of well-being instead
of only general well-being was done, because the dimensions
are both theoretical and psychometrically different concepts
of well-being (Deci and Ryan, 2008; Joshanloo and Lamers,
2016). The following predictor variables were used: demographic
determinants: age, educational level, living situation, having
a job or studying, and financial situation; illness history
related determinants: ED duration, start age of ED, earlier
hospitalization for the ED without remission, psychiatric history
of a family member (1st degree), history with complex
trauma; current illness-related determinants: eating disorder
type, using psychotropic medication, general psychopathology,
having frequent suicidal thoughts, BodyMass Index (BMI kg/m2)
and personality related determinants: self-control/emotion-
regulation, identity integration, and responsibility. Given the
substantial number of independent variables in the regression
analysis (N = 18), only p-values of <0.01 were considered as
significant determinants in the models.

Four hierarchical Models were used to test the stability of the
associated correlates (independent variables) across the Models.
In Model 1 the demographic variables were tested, in Model 2
the addition of illness-history-related variables to demographic
variables were tested. In Model 3 and 4, respectively, the addition
of current illness-related variables and (mal-)adaptive personality
functioning were tested. The assessments of the Q-Q plots, partial
regression plots, plots of studentized residuals, and the tolerance

values below 0.1, indicated that the assumptions for linearity,
homoscedasticity and normality were met, and that there was no
multicollinearity.

RESULTS

Background Characteristics
In total 468 female patients with an average age of 28.4 years
(SD = 9.9) participated in the study. Thirty-five patients (7.8%)
had low education, 71 participants (15.8%) had intermediate
education, and 343 (76.4%) had high education. The average
start age of the ED was 16.0 years (SD = 5.0) and the average
duration of the ED was 10.9 years (SD= 9.6). Hundred-sixty-one
patients (34.4%) were diagnosed with Anorexia Nervosa (AN), 96
patients (20.5%) with Bulimia Nervosa (BN), 61 patients (13.0%)
with Binge Eating Disorder (BED), and 150 patients (32.1%)
with Other Specified Feeding or Eating Disorders (OSFED). The
average start age and duration for ANwas, respectively; 16.6 years
(SD = 4.2) and 7.7 years (SD = 7.8), for BN; 15.5 years (SD =

4.9), and 11.6 years (SD = 8.6), for BED; 16.3 years (SD = 7.3)
and 16.1 years (SD= 10.2) and for OSFED; 15.7 years (SD= 4.9)
and 11.9 years (SD = 10.8). Eighty-five percent of the patients
have received earlier psychiatric treatment. Mean scores on the
EDE-Q global scale were 4.00 (SD = 1.19) for the overall ED
sample, and 3.75 (SD = 1.25) for AN, 4.45 (SD = 0.92) for BN,
4.17 (SD = 1.01) for BED, and 3.93 (SD = 1.27) for OSFED. See
the online Supplementary Material for an overview of the other
background characteristics of the sample.

Levels of Well-Being And Percentages of
Flourishers And Languishers
The first research question concerned the levels of well-being
and the proportions of ED patients languishing and flourishing
(categorical scores) compared to the general population. There
were statistically significant differences between ED patients and
the general population for overall well-being, Welch’s F(1,884.14)
= 188.55, p < 0.001, emotional well-being, Welch’s F(1,800.779) =
464.89, p < 0.001, psychological well-being, F(1,1301) = 199.78,
p < 0.001, and social well-being F(1,1301) = 13.83, p < 0.001.
ED patients had lower average scores compared to the general
population on all well-being scales with medium effect sizes for
overall (η2 = 0.13) and psychological well-being (η2 = 0.13),
a low effect size for social well-being (η2 = 0.01) and a large
effect size for emotional well-being (η2 = 0.29). See Table 1 for
an overview of the results. Post-hoc analysis showed statistically
significant lower well-being scores for all ED types compared
to the general population on overall (p < 0.001), emotional
(p < 0.001), and psychological well-being (p < 0.001). Social
well-being was only statistically significant lower for AN (p <

0.05), and BN (p < 0.05) compared to the general population.
Differences between the ED types were only found between AN
and BED for emotional (p < 0.01) and psychological well-being
(p < 0.05).

Sixty-one patients in this sample were flourishing (13.0%),
285 patients had moderate well-being (60.9%), and 122 patients
(26.1%) were languishing. Compared to the general population,
there were statistically significant differences in the proportions
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TABLE 1 | Categorical and mean scores of well-being for the general population and ED patients.

Groups ED Types

General population

(N = 835, women)

ED patients

(N = 468)

Statistics AN

(N = 161)

BN

(N = 96)

BED

(N = 61)

OSFED

(N = 150)

Statistics

N % N % χ2
p N % N % N % N % χ2

p

MENTAL HEALTH CATEGORIES 169.327 .000 17.204 .009

Languishing 40 4.8% 122 26.1%** 54 33.5%* 27 28.1% 12 19.7% 29 19.3%

Moderate 488 58.4% 285 60.9% 92 57.1% 59 61.5% 34 55.7% 100 66.7%

Flourishing 307 36.8% 61 13.0%** 15 9.3% 10 10.4% 15 24.6%* 21 14%

M SD M SD F p η2 M SD M SD M SD M SD F p

WELL-BEING

Total 3.00 0.84 2.29 0.94 188.555 0.000 .13 2.17 0.94 2.21 0.92 2.52 1.02 2.36 0.89 52.632 0.000

Emotional 3.70 0.92 2.36 1.16 464.899 0.000 .29 2.16 1.25 2.34 1.04 2.79 1.12 2.40 1.10 119.922 0.000

Psychological 3.22 0.98 2.40 1.04 199.780 0.000 .13 2.25 1.04 2.32 1.03 2.68 1.12 2.50 0.99 52.803 0.000

Social 2.32 1.02 2.10 1.00 13.836 0.000 .01 2.07 0.93 2.00 1.06 2.18 1.12 2.17 0.99 4.018 0.003

*Statistically significant different at post-hoc comparisons at the p < 0.01 level with Bonferroni correction, **Statistically significant different at post-hoc comparisons at the p < 0.001

level, with Bonferroni correction, percentages are rounded to the nearest tenth.

of ED patients who were languishing, had moderate well-
being and were flourishing, χ

2
(2)

= 169.327, p < 0.001. Post

hoc comparisons of categorical scores showed that statistically
significantly more patients with AN were languishing (33.5%, p
< 0.001) and more patients with BED were flourishing (24.6%, p
< 0.001), compared to the other ED types.

These results confirm our hypothesis that ED patients
show lower levels of well-being and have a higher change
to languish compared to the general population. Substantial
variation was found in ED patients’ well-being, while all were
diagnosed with severe psychopathology. These results suggest
that psychopathology and well-being are two related but distinct
continua of mental health.

Relationship of Psychopathology With
Well-Being
The second research question concerned the correlation between
psychopathology and well-being. Table 2 shows the correlations
(Pearson’s r) between psychopathology and well-being for ED
patients overall and the specific ED types.

General psychopathology showed a high moderate negative
correlation with overall (r = −0.73, p < 0.001), and emotional
well-being (r = −0.71, p < 0.001), and a moderate negative
correlation for psychological (r = −0.69, p < 0.001) and social
well-being (r =−0.55, p < 0.001).

ED psychopathology showed a low negative correlation with
overall (r =−0.35, p < 0.001), emotional (r =−0.33, p < 0.001),
psychological (r = −0.33, p < 0.001), and social well-being (r =
−0.29, p < 0.001).

Analysis per ED type showed moderate to high moderate
negative correlations of general psychopathology with all well-
being dimensions for AN, BN, BED, and OSFED (p< 0.001). For
ED psychopathology however, only significant low to moderate

TABLE 2 | Pearson correlation between psychopathology and well-being per

eating disorder type.

ED

type

Psychopathology Well-being

General

path

Total Emotional Psychological Social

Total ED path 0.43* −0.35* −0.33* −0.33* −0.29*

General path – −0.73* −0.71* −0.69* −0.55*

AN ED path 0.52* −0.53* −0.48* −0.54* −0.41*

General path – −0.75* −0.74* −0.72* −0.58*

BN ED path 0.48* −0.20 −0.20 −0.15 −0.18

General path – −0.69* −0.62* −0.64* −0.57*

BED ED path 0.22 −0.07 −0.08 −0.00 −0.14

General path – −0.72* −0.72* −0.69* −0.56*

OSFED ED path 0.42* −0.39* −0.38* −0.37* −0.29*

General path −0.72* −0.72* −0.68* −0.51*

*correlation is significant at the 0.001 level (2 sided), ED path = Eating Disorder

psychopathology; General path = General psychopathology.

negative correlations with well-being dimensions were found for
AN andOSFED (p< 0.001), while for BN and BED no significant
correlation was found with any well-being dimension.

The results suggest that ED psychopathology and well-
being are two related but distinct continua, whereas general
psychopathology and well-being are two separate but stronger
related continua. Overall, our hypothesis was confirmed.

Correlates With Mental Health
The third question concerned correlates for psychopathology and
well-being. SeeTable 3 for each regressionmodel, andTable 4 for
the tested variables in the hierarchical multiple regression.
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TABLE 3 | Hierarchical Multiple Regression with four models consisting of

variables with: 1. Demographics, 2. Illness history, 3. Current illness, and 4.

Personality traits.

Model R2 F Sig R2 change F change Sig change

ED PSYCHOPATHOLOGY

Model 1 0.032 1.216 0.295 – – –

Model 2 0.045 0.976 0.472 0.013 0.653 0.659

Model 3 0.271 5.276 0.000 0.226 10.700 0.000

Model 4 0.281 4.724 0.000 0.010 1.103 0.348

EMOTIONAL WB

Model 1 0.053 2.023 0.053 – – –

Model 2 0.066 1.476 0.133 0.014 0.726 0.604

Model 3 0.522 13.887 0.000 0.455 32.894 0.000

Model 4 0.596 16.051 0.000 0.075 14.757 0.000

PSYCHOLOGICAL WB

Model 1 0.056 2.169 0.037 – – –

Model 2 0.076 1.703 0.067 0.019 1.047 0.390

Model 3 0.497 12.609 0.000 0.422 29.009 0.000

Model 4 0.642 19.460 0.000 0.144 32.080 0.000

SOCIAL WB

Model 1 0.061 2.374 0.023 – – –

Model 2 0.069 1.544 0.109 0.008 0.419 0.835

Model 3 0.342 6.580 0.000 0.272 14.299 0.000

Model 4 0.444 8.685 0.000 0.103 14.720 0.000

Model 1: Demographics: age, educational level, living situation, having a job or study,

and financial situation, Model 2: model 1 + Illness history: ED duration, start age of ED,

earlier inpatient treatment(s) without remission, psychiatric history of a family member (1st

degree), having complex trauma, Model 3: model 2 + Current Illness variables: eating

disorder type, using psychotropic medication, general psychopathology, having frequent

suicidal thoughts, Body Mass Index (BMI kg/m2), Model 4: model 3 + Personality traits:

self-control/emotion-regulation, identity integration, responsibility.

Correlates Associated With ED Psychopathology
The explained variance of the baseline Model (1) with
demographic variables related to ED psychopathology was
not statistically significant [R2 = 0.032, F(7,254) = 1.21,
p > 0.01]. The addition of illness-history-related variables
correlated to ED psychopathology (Model 2) above the
standard demographic variables (Model 1) did not lead to
a statistically significant increase in R2 = 0.013, F(7,254) =

0.653, p > 0.01. Explained variance increased significantly
with the addition of current illness-related variables relating
to ED psychopathology (Model 3): R2 = 0.226, F(19,242) =

10.70, p < 0.001. The addition of personality-related variables
relating to ED psychopathology (Model 4) did not lead to
a statistically significant increase in R2 = 0.010, F(22,239) =

1.10, p > 0.01. Model 3 showed the best fit determining ED
psychopathology [R2 = 0.281, F(19,242) = 4.238, p < 0.001].
AN (β = −0.332, p < 0.01) and general psychopathology
(β = 0.413, p < 0.001) was significantly associated with ED
psychopathology.

Correlates Associated With Emotional Well-Being

(EWB)
The explained variance of the baseline Model (1) with
demographic variables relating to EWB was not statistically

significant [R2 =0.053, F(7,254) = 2.023, p > 0.01]. The
addition of illness-history-related variables relating to EWB
(Model 2) above the standard demographic variables (Model
1) did not lead to a statistically significant increase in R2

= −0.014, F(7,254) = 0.726, p > 0.01. Explained variance
increased significantly with the addition of current illness related
variables relating to EWB (Model 3): R2 = 0.455, F(19,242)
= 32.894, p < 0.001. The addition of personality related
variables relating to EWB (Model 4) showed a statistically
significant increase in R2 = 0.075, F(22,239) = 14.757, p <

0.001. The final model (4) showed the best fit to determine
EWB [R2 = 0.596, F(22,239) = 16.051, p < 0.001]. General
psychopathology (β = −0.236, P < 0.01), and identity
integration (β = 0.575, p < 0.001) were significantly associated
with EWB.

Correlates Associated With Psychological Well-Being

(PWB)
The explained variance of the baseline Model (1) with
demographic variables relating to PWB was statistically
significant [R2 = 0.056, F(7,254) = 2.16, p < 0.05]. The addition
of illness-history-related variables relating to PWB (Model 2)
above the standard demographic variables (Model 1), did not
lead to a significant increase in R2 of 0.019, F(7,254) = 1.05, p >

0.05. The addition of current illness-related variables relating
to PWB (Model 3) led to a statistically significant increase
in R2 of 0.422, F(19,242) = 29.01, p < 0.001. The addition of
personality-related variables relating to PWB (Model 4) led
to a statistically significant increase in R2 of 0.144, F(22,239) =
33.08, p < 0.001. The final Model (4) showed the best fit to
determine PWB [R2 = 0.642, F(22,239) = 19.46, p < 0.001].
Specific correlates for PWB were, an Earlier hospitalization (β =

0.150, p < 0.001), and the personality traits identity integration
(β = 0.711, p < 0.001), and responsibility (β = 0.195, p <

0.001).

Correlates Associated With Social Well-Being (SWB)
The baseline Model (1) with demographic variables relating to
SWB was not statistically significant [R2 = 0.061, F(7,254) = 2.37
p> 0.05]. The addition of illness history related variables relating
to SWB (model 2) above the standard demographic variables
(Model 1), led not to a statistically significant increase in R2 of
0.008, F(7,254) = 0.419, p > 0.05. The addition of current illness-
related variables relating to SWB (Model 3) showed a statistically
significant increase in R2 of 0.272, F(19,242) = 14.23, p < 0.001.
The addition of personality-related variables relating to SWB
(Model 4) led to a statistically significant increase in R2 of 0.103,
F(22,239) = 14.72, p < 0.001. The final Model (4) showed the best
fit to determine SWB [R2 = 0.444, F(22,239) = 8.69, p < 0.001].
The personality trait identity integration (β = 0.600, p < 0.001)
was significantly associated with SWB.

Our hypothesis can be partly confirmed, as there were
different correlates associated with ED psychopathology (having
AN) and well-being (earlier hospitalization for the ED,
identity integration, and responsibility). However, general
psychopathology was associated with both ED psychopathology
and emotional well-being.
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DISCUSSION

This is one of the first studies to examine all dimensions of
well-being (emotional, psychological, and social) in female eating
disorder patients. The levels of well-being as well as the derived
percentages of languishing and flourishing were compared to
the general population. Also, the relationship of well-being
with psychopathology and correlates for both were examined.
Overall, results indicate a two-continuum structure of mental
health where psychopathology and well-being are negatively
related. As expected, ED patients in this sample had lower levels
of well-being compared to the general population. There was
also substantial variation in the levels of well-being among ED
patients, despite the high levels of psychopathology, indicating
that well-being should be considered as a distinct mental health
continuum. The two continua model is further supported by
the fact that there were no high correlations between ED
psychopathology and well-being and that different correlates
were associated with ED psychopathology and well-being.

The Presence of Well-Being in ED Patients
In this study we found overall lower mean levels of emotional,
psychological, and social well-being among female ED patients
compared to the general female population. In particular, a large
difference was found for emotional well-being, with ED patients
scoring the lowest levels compared to controls. The percentage of
ED patients languishing (26.1%) was substantially higher and the
percentage of flourishing substantially lower (13.0%) compared
to the general population (respectively, 4.8 and 36.8%). These
results correspond with earlier work of Tomba et al. (2014),
who found lower levels of psychological well-being among ED
patients at the start of outpatient treatment compared to general
controls. The two continua model of mental health suggests that
clinical populations on average will have lower levels of well-
being and higher levels of psychopathology compared to the
general population, but that a part may still have moderate or
high levels of well-being. Although the patients in this study have
been diagnosed with a severe psychiatric disorder, are seeking
specialized ED treatment and show on average a long duration
(10.9 years) of the ED, a substantial part of them still functions
moderately well on well-being (60.9%), and a small part (13%)
even shows high well-being (flourishing). It is important to
further examine why some patients are still able to experience
adequate levels of well-being despite having an ED.

Our research showed interesting differences between ED
types. We found that languishing was most prevalent in patients
with AN (33.5%) and that flourishing was most prevalent in
patients with BED (about 24.6%). This seems contrary to the
results of Tomba et al. (2014), who found that patients with AN
were the most similar to “healthy” controls on the dimensions
of psychological well-being, while patients with BN showed the
most impairment compared to controls. They related the relative
good outcomes of AN patients to possible ego syntonic aspects
of the disease, a lack of insight, their ability of controlling weight,
socio-cultural values, such as thinness desirability and personality
traits (Tomba et al., 2014). This study suggests that patients with
AN are vulnerable to lower overall well-being. It is possible that
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our sample of patients with ANwasmore severe in terms of lower
BMI (16.1 kg/m2 compared to 17.5 kg/m2 in Tomba et al., 2014),
a longer illness duration, or higher ED psychopathology. A recent
review on the ego syntonic nature of anorexia nervosa showed
that in the initial phases of the disease patients may experience a
sense of mastery and self-control for being able to manage food
and to reach weight-related goals, and in addition theymay attain
confidence and self-worth as a result of positive feedback from
family and friends (Gregertsen et al., 2017). These advantages are
primarily related to the dimensions of psychological well-being
and reinforce the ego syntonic nature of the disease. However,
as the disease progresses and begins to take over their thoughts
and behavior, these patients begin to lose control, rather than
be in control (Gregertsen et al., 2017). The consequences of the
disease, such as physical health issues, negative changes in brain
functioning, negative instead of positive feedback from family
and friends, social isolation, and psychological problems, become
more apparent and are beginning to outweigh the advantages
(Gregertsen et al., 2017). It is plausible that patients with AN
who are longer in the process of the disease and are beginning to
outweigh these disadvantages above the advantages will perceive
lower levels of well-being, while patients in the initial phases of
the disease on the other hand will experience higher levels of
well-being. Therefore, the levels of well-being in patients with
ANmight be determined by the duration of the ED, ego syntonic
aspects, and physical consequences, which should be a topic for
further study.

Patients with BED, on the other hand, showed higher well-
being compared to the other ED types, but also a long average
duration of the ED (16.1 years). It has been suggested that binge
eating should be considered as a coping mechanism for perceived
daily stress (Freeman and Gil, 2004). A possible explanation for
BED patients is that using binges, without extreme compensating
behaviors, could be considered as a relatively effective coping
mechanism for internal and external stressors. Therefore, BED
patients would be able to maintain positive functioning in their
life and maintain higher levels of well-being, despite a long-term
ED. Another reasonmight be that in general, the brain of patients
with BED receives enough nutrition to be able to experience
forms of well-being. For patients with AN the severe implications
of prolonged malnutrition alters brain functioning and mental
health (Fuglset et al., 2016), which might also contribute to the
presence of lower well-being later in the illness process.

The Relationship of Well-Being With
Psychopathology
General psychopathology had negative moderate to high
moderate correlations, and ED psychopathology had low
correlations with the well-being dimensions. Moderate
correlations between general psychopathology and well-being
were also found in other clinical populations (Schotanus-
Dijkstra et al., 2015; Franken et al., 2018). Contrary to our
expectations, the correlations between ED psychopathology
and well-being were substantially lower compared to the
correlations between general psychopathology and well-
being. It seems that ED psychopathology functions relatively

independent from the well-being levels. This may have
important implications for treatment and suggests that a focus
only on alleviating ED psychopathology in treatment does not
necessarily adequately improve well-being among ED patients
and contrariwise. Alleviating general psychopathology however,
might both improve emotional well-being and alleviate ED
psychopathology. While there were no differences between the
correlations of general psychopathology and well-being between
ED types, for ED psychopathology there were low to moderate
correlations for patients with AN, OSFED and overall ED’s,
and no correlations with the well-being dimensions for patients
with BN and BED. This was also unexpected, and we have no
clear explanation for these results. It is suggested to perform
qualitative research to further explore these relationships
among ED patients and examine this complex relationship
between psychopathology and well-being and possible reciprocal
relationships in a longitudinal study design to makemore reliable
conclusions on correlates between ED psychopathology and
well-being.

Correlates Associated With ED
Psychopathology And Well-Being
Our research showed that different correlates were associated
with well-being and psychopathology. Having AN and lower
general psychopathology were associated with lower ED
psychopathology. This probably has to do with how ED
psychopathology is measured, namely with the EDE-Q. It is
found that outpatients with AN score significantly lower on the
global score compared to patients with BN (Dahlgren et al.,
2017). In this study patients with AN scored also substantially
lower on the EDE-Q global score compared to the other ED types
in this study. The association of higher general psychopathology
with higher ED psychopathology is well supported by other
research (Jacobi et al., 2004; Spindler and Milos, 2007).

There were several associated correlates for emotional,
psychological, and social well-being. Patients with higher general
psychopathology and a lower identity integration had a higher
change on poorer emotional well-being. Patients with a history
of hospitalization for the ED and a lower score on the
personality traits, responsibility, and identity integration had a
higher change of poorer psychological well-being. Finally, lower
identity integration was also associated with lower levels of
social well-being. The importance of personality traits, more
specific conscientiousness and extraversion as predictors for
adequate well-being was also found in the general population
(Schotanus-Dijkstra et al., 2015). Responsibility is related to
conscientiousness and is related to setting goals and maintaining
the discipline necessary to achieve those goals. This may suggest
that patients who have learnt to take responsibility for their
own recovery process, for instance, by doing the homework
provided in treatment, will have a higher change to improve
on well-being dimensions during treatment. Previous research
shows that disturbances in overall identity development are a
core vulnerability for ED pathology (Farchaus Stein and Corte,
2007), and it is suggested that the development of a positive self
may be an important factor in ED recovery. Further research
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is needed to examine the complex relationship between identity
impairment, well-being, and ED pathology. Also, these correlates
should be examined in a longitudinal design to draw conclusions
on whether they might predict changes in ED psychopathology
and well-being later in treatment.

It is notable that being hospitalized earlier in life for an EDwas
associated with lower psychological well-being, while it was not
associated with more severe ED psychopathology. Patients who
have been admitted once for ED symptoms, often need at least
one readmission, which enhances the risk of later psychosocial
functioning (Steinhausen and Grigoroiu-serbanescu, 2008). In
a longitudinal study, readmission showed no effect on ED
symptoms at 8 years follow-up, however, there was clear evidence
that patients with readmissions functioned less well in terms of
psychosocial adaptation (Steinhausen and Grigoroiu-serbanescu,
2008). Hospitalization for an ED is possibly a specific negative
life event, even when it was not compulsory, impacting a patient’s
psychological well-being. It is therefore warranted, to further
study the best way to deliver these treatments, and to carefully
consider and monitor the possible impact afterwards on the
psychological well-being of patients.

Strengths And Limitations
The strengths of this study are the large sample of ED outpatients
and the large control group. The limitations of this study
are its design, having only an adult female sample, the lack
of registration of specific co-morbidity and other possible
confounders, the use of self-report instruments, the sample size
of patients with BED, and the arbitrary criteria for categorizing
levels of well-being. A cross-sectional design was used, meaning
that no causal inferences can be made and that longitudinal study
designs are necessary for more conclusive results. No adolescents
younger than 16 and no males were included in this sample
and results are therefore not generalizable to these populations.
Self-report instruments were used, making it susceptible to
biases, such as social desirability bias (Atkinson et al., 1997; van
de Mortel, 2008). However, to date no other valid, generally
recognizedmethods for examining well-being were available. The
relatively low sample size of patients with BED, compared to
patients with AN, BN, and OSFED is a limitation. Also, while in
this study the severity of general psychopathology was reported,
specific co-morbidity was not reported, as well as possible other
confounders, such as physical activity and body image distortion.

The criteria for flourishing and languishing used in this study
should be considered arbitrary, and there are other approaches,
based on other questionnaires and categorical scorings to
examine flourishing, which are not necessarily comparable
(Schotanus-Dijkstra et al., 2015). Keyes (2005) operationalized
the clusters of components for well-being (i.e., emotional,
psychological, social) in the same way as the clusters of symptoms
for mental disorders in the Diagnostic and Statistical Manual
of Mental Disorders (DSM) (American Psychiatric Association,
2000). Just as the diagnosis of depression requires symptoms
of anhedonia, well-being requires “symptoms” of emotional
vitality and positive feelings toward one’s life (Keyes, 2005).
Keyes (2005) also proposed to use a categorical scoring, based
on the DSM approach. Where depression is diagnosed when

at least one symptom from the anhedonia cluster and four or
more symptoms of malfunctioning are present, well-being is
diagnosed when at least one “symptom” of emotional well-being
and six “symptoms” of psychological and social well-being are
present. However, the criteria and categorical scoring of the DSM
mental disorders are based on consensus by expert workgroups,
there is no such procedure orconsensus yet for establishing
(cut-off) criteria for adequate well-being. It is advised to form
expert workgroups to seekconsensus on the categories and cut-
off criteria for determining languishing and flourishing. At last,
in this study no separate analysis was done on patients between
16 and 18, compared to adolescents.

CONCLUSIONS AND CLINICAL
IMPLICATIONS

Overall the results of this study have some important
implications. This study shows initial support for the two
continua model for mental health among ED patients. ED
patients have lower levels of well-being compared to the
general population, however a small part is also flourishing.
Examining the levels of well-being at the start of treatment is
therefore advised. A broader vision on mental health, such as
the two continua model among clinical samples, may open up
pathways to reduce mental health stigma. The model could
support a broader focus in psychological treatments on relevant
dimensions of mental health such as well-being, instead of an
almost exclusive focus on the diagnostic label and underlying
psychopathology. For instance, study results show that health
professionals were often described by patients and their family
as the source of stigma, frequently focusing on the illness and
ignoring other aspects of the patient (Corrigan et al., 2014).

A focus in treatment on well-being should be considered
for those patients with inadequate well-being. A focus only on
alleviating ED psychopathology in treatment might inadequately
improve well-being, given the overall low to moderate strengths
of the correlations. This might be even more important to
consider in specific ED subtypes such as BN and BED, where
no significant correlations between both were found. Several
correlates were found to be associated with ED psychopathology
and well-being. A focus on alleviating general psychopathology
is advised and might decrease ED psychopathology and increase
emotional well-being. Treatments should aim at increasing
personality functioning on identity integration and responsibility
and prevent hospitalization for ED if possible, because this will
have a positive effect on well-being among ED patients.
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Objective: The recent increased survival rate after breast cancer (BC) diagnosis and
treatment is mostly related to early screening in younger age. Evidence gained from
newly detected assessed psychological needs as well as certain emotional regulatory
patterns in younger survivors has been related in the literature to an extremely low rate
of adherence to the psychological therapies offered. Tailored psychological support
is necessary. The aim of the present study was to verify the preliminary efficacy
of supportive psychological intervention with an innovative orientation: the Early BC
Psychological Intervention (EBC-Psy).

Methods: A controlled study design was used to investigate the efficacy of EBC-
Psy intervention. Preliminary data involved twenty-four patients in the age range of
35–50 years, diagnosed with cancer at the early stage (I–II), who were exposed to
the EBC-Psy intervention. To address the effect of intervention, emotional variables
were tested before the treatment (Time 1) and then again after 6 months of the
treatment (Time 2); evaluated emotional dimensions were anxiety, anger, depression,
and psychological distress.

Results: EBC-Psy intervention appears to be effective on both depression (p = 0.02)
and psychological distress (p = 0.01), even in a short time, highlighting the strength
of a reinforced positive psychological conceptual approach to deal with the “disease
condition” in younger patients; on the contrary, the control group evidenced an increase
in the same emotional variables in timing.

Conclusion: Our findings, even if limited by this small-scale protocol, seemed to
confirm the role of positive psychotherapy after BC diagnosis and treatment through the
impact of cognitive processes, coping strategies, and psychological resilience. Future
theoretical framework could boost the intervention to design an innovative survivorship
model.

Keywords: breast cancer diagnosis, psychological distress, anger, emotional impact of BC diagnosis,
psychological treatment

INTRODUCTION

Breast cancer (BC) diagnosis is a traumatic event in a woman’s life with a sudden, strong
impact on her quality of life. Several studies have detected and debated the negative effects of
the diagnosis: decreasing the quality of affective relations, life expectation, long-term planning,
productivity, and sociality. Signs of psychological difficulty such as depression, anxiety, anger,
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poor mood, social retraction, isolation, and aggression have been
well documented (Burgess et al., 2005; Linley, 2006; Costanzo
et al., 2007; Bennet et al., 2012; Lester et al., 2015; Ng et al.,
2015; Conley et al., 2016; Gibbons et al., 2016). The primary
negative impact is on quality of life as a woman; the secondary
effect is simultaneously on her family and her social and working
environments. Most studies that detected significant emotional
suffering were conducted on aged populations (55-year-olds
and older) as the incidence of BC increases with age (World
Cancer Research Fund International1). In recent decades, the
characteristics of the population involved in BC clinical settings
have changed. Early screening increased the chances of early
detection of cancer diagnosis, improving early surgical and/or
pharmacological interventions (less invasive, more conservative,
and more positive survivorship outcomes), and involving patients
at the ages younger than 55 (> 35-year-olds). These new
protocols significantly increased the survival rate in patients
with BC. The increased awareness in the research and clinical
communities about the cancer experience can have positive
outcomes, but it has also created new challenges: physical and
mental impacts, and socioeconomic and cultural implications for
patients (International Agency for Research on Cancer2).

Moreover, clinical practice has demonstrated that changing
the psychological needs of women increases their life expectations
by longer survivorship: psychological resilience is the key to
dealing with and overcoming oncological disease and self-
perception as a patient with a chronic illness (Min et al., 2013;
Molina et al., 2014; Quattropani et al., 2017). Di Giacomo et al.
(2016) investigated the impact of psychological resilience in
younger patients, analyzing their emotional distress. Findings
showed that younger women felt powerless but not depressed
and were well motivated to deal with their own clinical
treatment protocols with good compliance, and they obtained
fast, positive outcomes. Lately, some authors have extended such
findings to the posttraumatic growth model of Tedeschi and
Calhoun (2004): the posttraumatic growth is a construct whereby
positive behavioral changes can be identified in dealing with
and negotiating traumatic experiences (Giuliani et al., 2014).
Moreover, Kolokotroni et al. (2014) analyzed the impact of
psychosocial factors on posttraumatic growth after BC diagnosis.
The authors highlighted the positive influence of the cognitive
process and found that coping strategies are key factors for
personal growth and for dealing positively with the cancer
experience. Koutrouli et al. (2016) demonstrated the influence of
social constraints on disclosure (deprivation of the opportunity
to express feelings and thoughts regarding the trauma). In
addition, the authors noted that the related cognitive processing
of one’s own disease condition seems to play an important role
in the development of posttraumatic growth, becoming more
significant for younger patients toward reducing intrusions and
reflective rumination. However, Parikh et al. (2015) maintained
that patients with BC tend to experience posttraumatic growth
but that psychological interventions should be implemented. In
fact, only younger patients showed higher rates of dropout from

1www.wcrf.org
2www.iarc.fr

psychological treatments. Brebach et al. (2016) conducted a meta-
analysis investigating the uptake and adherence of cancer patients
to psychological support. The adherence of patients with BC
is quite low; half of all patients do not accept psychological
support even though individual treatments of such services are
offered. The factors influencing the uptake of intervention are
distress measures, unmet needs, and the timing of the support.
Research has found that patients with higher distress levels show
lower rates of uptake and adherence, and an unmet need for
psychological support despite declining it. Brebach et al. (2016)
noticed that telephone interventions are more accepted than face-
to-face interventions, and patients tend to agree more often to an
intervention when it is offered by a nurse. Finally, the timing of
access to the service is influential; the rate of adherence is higher
when proposed close to the diagnosis.

Our study aimed to develop a tailored psychological
intervention for younger patients with BC (age range 35–50) just
after early medical treatment (surgical and/or pharmacological)
using a cognitive approach tailored to their psychological needs
after screened distress. We proceeded to plan a smart and
innovative non-pharmacological treatment fitted to emotional
weakness in young patients with BC: the Early BC Psychological

TABLE 1 | Demographic data of the sample.

EBC-Psy group Control group

Education

Did not graduate 8.3% 8.3%

Graduated high school 66.7% 66.7%

Bachelor’s degree 25.0% 25.0%

Relationship status

Married/living with partner 75.0% 75.0%

Single 8.3% 0.0%

Divorced/Separated 16.7% 25.0%

Maternity

No children 16.7% 0.0%

One child 33.3% 25.0%

More than one child 50.0% 75.0%

Occupation

Housewife 16.7% 16.7%

Employed 58.3% 58.3%

Self-employed 25.0% 25.0%

Cancer stage

0 0.0% 0.0%

I 58.3% 50.0%

II 41.7% 50.0%

III 0.0% 0.0%

Treatments∗

Mastectomy 50.0% 50.0%

Lumpectomy 50.0% 50.0%

Chemotherapy 8.3%∗∗ 0.0%

Radiation therapy 0.0% 0.0%

Hormonal therapy 83.3% 100.0%

No treatment 8.3% 0.0%

∗Treatments are not mutually exclusive. ∗∗Last session of chemotherapy at the
moment of enrolment.
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Intervention (EBC-Psy). This psychological intervention has
been oriented to a positive psychotherapy approach in order to
develop an outcome of well-being in younger patients trying to
win their life back. We conducted a controlled clinical study
to verify the impact of the EBC-Psy in women in terms of
efficacy after early and strong clinical treatments (scheduled
medical protocols). The promising preliminary data are outlined
below.

MATERIALS AND METHODS

Ethics Statement
This study received Institutional Review Board (IRB) approval
from University of L’Aquila, Italy (Prot. N◦ 15855/2015) and San
Salvatore Hospital, L’Aquila, where participants were enrolled.

Participants
Eligible participants were women who were 35 years old or
older (< 50) living in Italy (the Abruzzo region, referring to
L’Aquila’s healthcare). Participants had been enrolled in the
medical oncology department of San Salvatore Hospital in
L’Aquila, Italy. Inclusion criteria were as follows: (a) diagnosed
with BC in stage I or II; (b) aged between 35 and 50; (c) just
completed surgical treatment (mastectomy or lumpectomy); (d)
underwent chemotherapy treatment; (e) not enrolled in another
study; and (f) signed the informed consent statement.

The following exclusion criteria were used: (a) cancer
recurrence; (b) metastasis; (c) preview mood/personality
disorders; (d) signs of psychiatric disease; (e) psycho-
pharmacological treatment; (f) age > 50; (g) abuse of alcohol

or substance; and (h) being involved in ongoing psychological
therapy in private/public services (Table 1).

Study Design
Using these eligibility criteria, thirty-three patients with BC
were approached for study enrolment during their last clinical
visit. Of these, thirty (90%) agreed to participate and were
enrolled. Patients who declined to participate cited external
variables such as the facilities being too far away, the patient
being unable to drive, and various family issues. Medical
staff identified the eligible patients, who were then enrolled
during check-up sessions, distributing them randomly into
two groups; the medical staff was blinded as to which
group had been exposed to the treatment. Participation in
the study was voluntary. Information about patients was
twofold: demographic data were compiled from self-reporting
by patients, and we selected independent variables for inclusion
in analysis if they were characterized according to age/life stage
(e.g., having children, being employed, their marital status)
and the variables were related to the cancer. Clinical data
regarding the stage of BC (the TNM classification of malignant
tumors), treatments, and therapies were collected from medical
records.

A controlled clinical study was conducted by comparing
treated and untreated groups to measure the psychological
influence of the EBC-Psy.

Figure 1 shows the study design representation, distinguishing
phases and timing.

Figure 2 represents the enrollment process.
The research design was divided into three phases: (1)

baseline measurement, (2) grouping, and (3) final measurement.

FIGURE 1 | Study design representation.

Frontiers in Psychology | www.frontiersin.org 3 December 2018 | Volume 9 | Article 248761

https://www.frontiersin.org/journals/psychology/
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-09-02487 December 3, 2018 Time: 11:7 # 4

Di Giacomo et al. EBC-Psy Intervention

FIGURE 2 | Representation of enrolment process by CONSORT Flow diagram.

Eligible patients were approached to propose they take part
in the experimental protocol (with or without psychological
support), and, after acceptance, they were enrolled and
distributed randomly in two groups: EBC-Psy group and
Control group. The EBC-Psy group was composed of
patients who took part in the whole experimental protocol
(measurement and intervention phases), and the group
was exposed to the EBC-Psy protocol for 4 months. The
control group was composed of patients who only took
part in the measurement phase of the research but not
the intervention phase; it was considered the comparison
group. Patients were measured by psychological testing at
Time 1 and Time 2 over a 6-month period. All patients
were enrolled after surgical and chemotherapy treatments
(after 6–8 months from the diagnosis). The methods are
consistent with CONSORT 2010 guidelines (Moher et al.,
2001).

No payments were requested or given to take part in the
experimental protocol.

Training, Supervision, and Quality
Control
The EBC-Psy was applied by a clinical psychologist with
a cognitive-behavioral psychotherapeutic orientation who had
been trained over a 2-week period; the training program
was based on endpoints of the EBC-Psy intervention. The
psychological measurement was administered by an experienced
psychologist. Both psychologists were blinded as to the aim of
the study. The scoring of the testing protocol was conducted by
external blind judges. All EBC-Psy intervention sessions were
recorded by digital camera; seven random sessions were used
for internal quality control review and clinical supervision by a
clinical team.
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Medical staff members were involved in the enrolment of the
sample and were in charge of managing the clinical path and
check-up.

Psychological Testing
The psychological measurement was conducted by self-reported
testing to evaluate four emotional variables: anxiety, angry,
psychological distress, and depression.

The following psychological tests were used: the State-Trait
Anger Expression Inventory (STAXI) to measure the anger state,
the State Trait Anxiety Inventory form Y (STAI-Y) to evaluate
anxiety, the Psychological Distress Inventory (PDI) to assess
distress, and the Beck Depression Inventory version 2 (BDI-II)
to detect signs of depression.

State-Trait Anger Expression Inventory-2 (STAXI-2;
Spielberger, 2004)
This is a self-administered questionnaire that aims to measure
emotional states and personality traits; in particular, the evaluated
traits are experience, expression, and control of anger. STAXI-
II items are categorized into six scales—five subscales and an
expression index. The experience of anger is conceptualized
as having two components: State Anger (S-Ang) and Trait
Anger (T-Ang). S-Ang is considered to be situational and
refers to the level of anger that the respondent experiences
during the assessment. T-Ang is defined as predisposition
toward experiencing anger. The expression and control of
anger are conceptualized as having four components: Anger
Expression-Out (AX-O), Anger Expression-In (AX-I), Anger
Control-Out (AC-O), and the Anger Expression Index (AX
Index); the index provides an overall estimation of the anger
expression and control scales. The scoring aims to reveal different
personality traits related to anger risk. The internal reliability
was α = 0.83 for the patient group and α = 0.61 for the control
group.

State-Trait Anxiety Inventory-Form Y (Spielberger and
Sydeman, 1994)
This is a self-reported test to measure state and trait anxiety. It
is composed of forty items. The scoring is based on standard
procedure. The internal reliability was α = 0.62 for the patient
group and α = 0.73 for the control group.

Psychological Distress Inventory (Morasso et al.,
1996)
This is a five-point self-administrated questionnaire that
measures the impact of the disease and therapies in terms of
psychological distress. It is composed of thirteen questions. The
standard score indicates the presence/absence of psychological
distress to measure global distress. This test was performed only
in the patient group. The internal reliability was good (α = 0.86).

Beck Depression Inventory Version II (Beck et al.,
1996)
This is a self-administered test. The BDI–II consists of twenty-
one items to assess the intensity of depression in clinical and
normal patients. Each item is a list of four statements arranged

in order of increasing severity about a particular symptom
of depression. The scoring indicates the presence/absence of
depression and its relative degrees (from minimal to severe signs
of depression). The internal reliability was good for both patient
(α = 0.81) and control (α = 0.76) groups.

Cancer Staging System
The method applied to classify the stage of cancer of the
patients was the TNM, a cancer staging system developed by
the American Joint Committee on Cancer (2010) and the Union
for International Cancer Control. The TNM system is based
on four main factors: (a) location of the primary tumor, (b)
tumor size and extent, (c) lymph node involvement, and (d)
presence or absence of distant metastasis. Basic data involved
in staging the cancer are physical examinations, imaging tests,
laboratory tests, pathology reports, and surgical reports. TNM
staging is composed of the following stages: X (primary tumor
cannot be evaluated), 0 (no evidence of primary tumor), IS
(carcinoma in situ, that is, early cancer that has not spread to
nearby tissue), and 1–4 (size and/or extent of the primary tumor).
This cancer staging system was applied by clinical staff, and data
were detected from recording files.

Early Breast Cancer Psychological
Intervention (EBC-Psy)
The EBC-Psy is a brief psychological intervention applied after
the diagnosis of BC for young patients (35–50 age range)
following primary clinical intervention in the healthcare system.
It is aimed at the wellbeing of the young woman dealing with
BC diagnosis and related medical treatments. The aim of the
EBC-Psy is to enhance their emotional balance, overcoming
the self-perception of “patient condition” after primary care
and positive clinical outcomes. The innovation of the EBC-
Psy intervention is to point out the experience of responding
to adversity as an opportunity to experience positive change.
In particular, the EBC-Psy is focused on one’s own emotional
experience of the cancer and is based on the cognitive exploration
of thoughts and feelings experienced as a result of cancer
diagnosis and treatment. The EBC-Psy works to model in the
patient an adjustment to a new perspective on life by taking
care of one’s own affective and emotional priorities; through this
cognitive exploration and focusing on thoughts related to specific
psychological indicators (outlined below), the patient actively
models her vision of life, boosting her positive perspectives and
feelings.

The EBC-Psy is a supportive intervention to be applied just
at the end of surgical and pharmacological treatments to provide
the patient with psychological strategies to deal with being back
in daily life through her cognitive analysis of negative feelings
as a result of the cancer diagnosis. The scheduled protocol is
based on individual sessions (60 min in duration) per week for
4 months (sixteen sessions in total). The cognitive approach
shapes the EBC-Psy and is based on five indicators: overcoming
the mental condition; recovering one’s personal perspective and
expectations; changing one’s life vision and renewing oneself;
body adaptation; and positive assertiveness. The psychological
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strategies are distinguished for each indicator. The indicator
“overcoming the mental condition” is based on (a) reinforcing the
individual opportunities, (b) readdressing the negative distorted
cognitions, and (c) compensating for a dysfunctional underlying
belief—each of which is respectively addressed by sharing and
elaborating on one’s own experience, highlighting success in
one’s own cancer illness experience, remembering the stress
experienced related to the cancer diagnosis to manage the stress
that was felt, and being aware of the feeling and emotional distress
experienced by personalized strategies to improve the quality of
mood. The indicator “recovering one’s personal perspective and
expectations” is related to rediscovering personal characteristics
and life priorities by a cognitive restructuring of the reaction after
diagnosis and the processing of modified priorities in life, each
based on the activation of a psychosocial context, particularly
with family trained by the treatment team. The indicator
“changing one’s life vision and renewing oneself ” is related to
an enhanced positive self-perception and a high compliance with
a healthy lifestyle. The indicator “body adaptation” consists of
strengthening the acceptance of body image through a cognitive
and positive view of the modified body (body satisfaction,
self-image, sexual issues). Finally, the “positive assertiveness”
indicator works to modulate the fear reduction, balancing the
positive and negative effects of one’s own experience, and an
acceptance of the traumatic experience of BC by adjusting to
the new reality; both tend to improve awareness of management
strategies and provide opportunities to carry on with daily life.

Each session features four phases. The first phase is anamnesis
and detection data: detection and collection of the information
about the patient, her life, her experience, and her health
condition. The second phase is the pre-clinical arrangement:
the choice of psychological strategies based on the relevant and
urgent needs of the patient. The third phase is a clinical-cognitive
elaboration: adaptive processing by the exploration of negative
feelings in order to boost self-awareness. The fourth phase is
the closure of the clinical session, addressing the weaknesses and
strengths of one’s own disease experience.

Statistical Analyses
Descriptive statistics for baseline characteristics and the final
measurement at each time point were calculated. A repeated
measures MANOVA was used to detect the statistical significance
of overall differences across the psychological variables when
comparing emotional conditions of groups. A Kruskal-Wallis
ANOVA test analyzed the effect of independent variables (the
severity of cancer and typology of surgical interventions). The
data were analyzed using the SPSS program with a fixed value
α = 0.05.

RESULTS

There were 33 patients eligible for the present controlled study;
the uptake rate was 90% (n = 30), and 9% of the patients declined
at baseline measurement even though they had signed the
informed consent. At final measurement, the dropout rate was
20% (n = 6); the reason was the modification of disease conditions
(evidence for the recurrence of cancer). The adherence to the
psychological path was high (90%).

Table 2 reports the raw scores (means and standard
deviations) of psychological testing in Time 1 and Time 2.

First, we conducted a one-way ANOVA (2 groups × 8
measures), comparing the emotions of the EBC-Psy and control
groups at the beginning of the treatment by assessing anxiety
(STAI test), anger (STAXI test, composed of five sub-measures),
depression (BDI), and psychological distress (PDI) variables.
The statistical analysis showed no significant difference between
groups. Looking at data and Graphic 1, both groups tended to
experience the same emotions.

We then conducted a MANOVA for repeated measures to
verify the change over time after exposure to the experimental
treatment in each group. We operated a MANOVA (2 × 2 × 2)
for anxiety, depression, and psychological distress measures;
then, a MANOVA (2 × 5 × 5) was conducted to analyze all
variables of the anger measure. The statistical analysis evidenced

TABLE 2 | Raw scores (mean and standard deviations) of EBC-Psy and Control group performances on psychological test–retest evaluation (Time 1 and Time 2).

Variables EBC-Psy group Control group

Time 1 Time 2 Time 1 Time 2

X SD X SD X SD X SD

STAXI

State Anger 16.8 ± 6.8 15.4 ± 6.9 16.2 ± 6.1 13.0 ± 2.7

Trait Anger 21.3 ± 4.8 19.8 ± 4.9 20.9 4.9 19.3 ±5.9

Ax/out 20.1 ± 3.7 20.4 ± 5.2 20.5 4.7 19.5 ±4.7

Ax/Con 21.8 ± 2.9 21.2 ± 4.7 20.5 5.1 18.3 ±4.2

Ax/Ex 30.2 ± 6.5 29.5 ± 10.8 30.1 7.1 30.7 ±9.1

STAI

Total score 88.4 ± 10.7 83.1 ± 5.9 88.4 ± 10.7 89.0 ± 3.1

BDI

Total score 17.0 ± 9.9 12.5 ± 6.4 11.9 ± 7.2 14.3 ± 7.8

PDI

Total score 34.9 ± 11.0 28.3 ± 5.3 31.8 ± 7.0 33.2 ± 5.5
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GRAPHIC 1 | Representation of emotional condition of the participants at baseline measurement (Time 1).

GRAPHIC 2 | Representation of psychological distress conditions.
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GRAPHIC 3 | Representation of depression conditions (means and standard deviations).

significant differences in BDI (d = 0.8; p = 0.02) and PDI (d = 0.8;
p = 0.018) measures.

In Graphics 2, 3, we report the representation of BDI and PDI
performance.

Next, we conducted non-parametric analysis to verify the
influence of cancer severity (TNM stage II and III) and surgical
interventions (lumpectomy and mastectomy) on the decrease
in psychological distress and depression at Time 2 in the EBC-
Psy group. The Kruskal-Wallis ANOVA tests by variable TNM
on PDI [H(1, N = 12) = 0.10 p = 0.74; X2 = 0.34 p = 0.55]
and BDI [H(1, N = 12) = 2.41 p = 0.12; X2 = 3.08 p = 0.07]
were not significant, nor was surgical intervention on PDI [H(1,
N = 12) = 0.10 p = 0.70; X2 = 0.00 p = 1.00] and BDI [H(1,
N = 12) = 0.78 p = 0.30; X2 = 1.33 p = 0.24].

DISCUSSION AND CONCLUSION

The study investigated the impact of a new psychological
intervention tailored for young patients with BC experience.
A controlled clinical study design was used to propose an
innovative psychological intervention to be applied after urgent
surgical/pharmacological treatments. The EBC-Psy is a brief
treatment based on emerging scientific findings about a new
pattern of psychological needs from a population involved in
intensive medical settings. Preliminary data demonstrated
encouraging outcomes in this vulnerable population,
highlighting the positive impact of the EBC-Psy. However,

the study is still ongoing with a larger number of participants
to finalize the results. At the same time, the participants who
adhered to the clinical protocols have reduced their distress and
depression in their daily activities. The keys of the EBC-Psy
intervention on emerging psychological needs for new BC targets
(younger patients) are the screening of psychological distress,
well-timed intervention after diagnosis, and the shaping of
coping strategies. The main goals of the intervention were to
reduce distress and enhance treatment benefits. The positive
outcome of the EBC-Psy intervention has been based on the
reduction of signs of depression and psychological distress.
Findings showed that the EBC-Psy favored patients overcoming
self-perception as “long-term patients” just after the end of
the clinical protocol of primary care. The women in the EBC-
Psy group evidenced more positive perspectives to win back
their lives thanks to a more efficient management of their
own emotive balancing. On the contrary, the women in the
control group showed increased distress and depression signs,
and consequently experienced delayed and unbalanced wellness,
likely related to a lower quality of life. In Di Giacomo’s studies (Di
Giacomo et al., 2015, 2016; Di Giacomo, 2018), and confirmed
in this research, two variables seemed to act as risk factors: (a)
the reduction of the intensity and frequency of clinical sessions
in the hospital (end of clinical treatments) and (b) positive
responsiveness to the pharmacological protocols. Both factors
fit with an increased level of distress in the patient due to the
lower level of hospital stress and more negative thoughts about
her own perspective on life (such as the possibility of recurrence
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and the risk of death). Against these risk factors, we focused on
the experience of life, the changing events, and the awareness of
psychological distress; they appear to be efficient counterpoints.

It will be interesting to evaluate the sustainability of the
EBC-Psy intervention: actually, we are conducting follow-up
evaluations 6 months from the end of the intervention and more
around the 18th month after diagnosis.

Generally, our findings, even if limited by this small-
scale protocol, seemed to confirm the positive psychotherapy
role after BC diagnosis and treatment through the impact of
the cognitive processes, coping strategies, and psychological
resilience (Kolokotroni et al., 2014; Parikh et al., 2015; Di
Giacomo et al., 2015, 2016; Koutrouli et al., 2016; Mattei et al.,
2017a,b). In fact, they are considered key factors in personal
change, in dealing positively with, and overcoming, the cancer
experience. The cognitive process seems to play a preeminent
role: in our EBC-Psy protocol, it worked efficiently to significantly
reduce depression symptoms and psychological distress levels.
Adjustment to life seemed to be the cognitive pathway to root
the turning of positive behavior. The practical approach of
the EBC-Psy could be in line with Tedeschi and Calhoun’s
(2004) suggestion: “The frightening and confusing aftermath of
trauma, where fundamental assumptions are severely challenged,
can be fertile ground for unexpected outcomes that can
be observed in survivors: posttraumatic growth” (p. 4). Our
young women showed themselves to be powerful actors in
their own lives, choosing to be anchored to real life and
making their daily activity their strength. At this stage of
the study, we had not yet tested the EBC-Psy as directly
correlated to the posttraumatic growth model, but it could be
considered an important and interesting future development of
the framework.

The current study has some limitations that should be
addressed in future research. First, the small sample size
limits the generalization of the findings. Second, missing
follow-up data limits our ability to examine the clinical
relevance of the effects of intervention. Although our data
are preliminary, we decided to discuss them because of

their encouraging outcomes; the study is ongoing, and the
sample size is increasing and will be larger over a longer
period of time. In future works, we will address these points
and analyze the relationship between intervention-induced
positive growth and psychological response patterns by follow-
up data. Moreover, it will be interesting to analyze the
application of the posttraumatic growth model in the EBC-Psy
framework.

FUTURE DEVELOPMENTS

This study is a pilot study designed to address a specific
psychological treatment for women to deal with the end of the
clinical protocol of BC diagnosis and treatment. To evaluate the
efficacy of the intervention, we must still conduct a randomized
controlled trial in which we compare the EBC-Psy intervention
to the counseling interventions that are currently applied in
clinical protocols to verify the usability and specificity of the
EBC-Psy. Moreover, our preliminary data are encouraging in
terms of compliance and psychological strengthening, but we
need other measures, controls, and data to detect its efficacy and
then release the final version of the EBC-Psy; in other words, we
are working to complete the validation process. However, sharing
our research with the scientific community represents a valuable
method to model and design better research planning, taking
care to address the contributions (criticism and suggestions)
of clinical professionals, and implementing the original study
design.
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Background: Hepatitis C virus (HCV) infection involves changes not only from the point
of view of physical health, but also emotional, and social that have a significant impact on
the quality of life of these patients. According to the literature review, it seems that there is
an important association between psychosocial factors, in particular on a cognitive level
and disease progression. The aim of this mini-review is to summarize recent literature
looking at the associations between psychosocial and neurocognitive factors and HCV.

Methods: PubMed/Medline was systematically searched for psychosocial and
neurocognitive factors associated with hepatitis C, treatment adherence, and patient
wellbeing.

Results: Patients present with a range of extrahepatic symptoms including fatigue,
anxiety, depression, and neurocognitive dysfunction. HCV’s impact on quality of life and
wellbeing has serious clinical and social implications.

Conclusion: Hepatitis C and its management continue to have a profound impact on
health and psychologic wellbeing. Considering the serious extrahepatic implications
for individuals, it is imperative that healthcare professionals pay close attention to
psychosocial and neurocognitive factors. The focus on combined clinical approaches
could enhance understanding about the health and social impacts of hepatitis C along
the life course.

Keywords: hepatitis C, neurocognition, adherence, wellbeing, psychosocial factors

INTRODUCTION

The World Health Organization (WHO) estimates that about 3% of the world population (170
million people) is infected with the hepatitis C virus (HCV) (WHO, 1999). The disease’s potential
for evolution toward chronicity, hepatic cirrhosis, and hepatocellular carcinoma makes this the
main indicator for a liver transplant (Marinho and Barreira, 2013) before effective therapies arise.
Treatment for HCV changed in the last years from an interferon and ribavirin-based therapy to
being interferon-free. These are simpler oral regimens, shorter to administer with very high efficacy
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rates and better side effect profiles (Smith et al., 2015). However,
as advances in the treatment of HCV occur, it is imperative to
evaluate clinical outcomes, assessing and quantifying the efficacy
and impact of these regimens.

The identification of neuropsychiatric and neurocognitive
symptoms is important during and before treatment; however,
they still have little recognition or impact in clinical evaluation.
Further, these symptoms (depression, cognitive disorders) are
eventually associated to direct HCV neurotoxicity (Adinolfi et al.,
2015), negatively affecting the individual’s perceived Quality of
Life (QoL), daily functioning, work, and productivity. These
factors can lead to reduced involvement in medical care and life
projects as well as increased morbidity and mortality, decreasing
overall wellbeing, QoL, as well as treatment adherence (Younossi
et al., 2007; Schaefer et al., 2012; Adinolfi et al., 2015; Monaco
et al., 2015; Younossi and Henry, 2015; Chasser et al., 2017).

In a biopsychosocial model of the disease and the treatment,
it is essential to understand HCV’s clinical and social impact
on a broader life perspective and how individuals experience
it. The basic principles of this model, which uses a holistic
approach regarding illness, includes the biological, psychological,
and social dimensions of the person’s life and the perception that
the person suffers as a whole. The personality and the emotional
reserves of the patient as well as the particular environmental
conditions in which the person lives should be taken into
account (Papadimitriou, 2017). On the other hand, positive
psychology and focusing on wellbeing have inspired research
into the aspect of the relation between emotion and health;
namely, the relationship between subjective wellbeing and health
outcomes (Okely and Gale, 2015). Wellbeing, in the context of
a chronic condition such as HCV infection, must follow the
WHO’s inclusive definition of health and states of wellbeing
(Misselbrook, 2014). The literature explains this construct as
a combination of three different dimensions, each capturing a
different aspect: life evaluation (quality or goodness of ones’ life
and overall life satisfaction), hedonic wellbeing, and eudemonic
wellbeing. The hedonic dimension refers to the experience of
positive and negative affect (e.g., sadness or happiness) and
not to a unique positive affective valence, while the eudemonic
dimension captures meaning and purpose in life (Steptoe et al.,
2015). Thus, the aim of this article is to determine what is
currently known about neurocognitive and psychosocial factors
associated with HCV as well as to try to value disease adjustment
and the implications for health and wellbeing.

METHODS

The aim of this mini-review is to summarize the more recent
literature investigating the relationship between psychosocial and
neurocognitive factors associated with HCV and their impact on
patient wellbeing. We searched the Medline/PubMed databases.
No time period limits were placed, and the key terms included
“psychosocial,” “neurocognitive,” “hepatitis C,” and “wellbeing.”
In addition to this selection, some research gathered outside this
search was reported as evidence, if considered appropriate by all
authors.

PSYCHOSOCIAL FACTORS AND
HEPATITIS C

The chronic nature and individual experience of the disease
are conditioning factors on QoL, with clinical and social
implications, due not only to the diagnostic but also to its
evolution (Negro et al., 2015; Chasser et al., 2017; Iriana et al.,
2017). Several studies have stated that chronic hepatitis C may
lead to several complications anddespite the fact that most of the
patients with HCV are asymptomatic, they consistently report
a significant reduction in health-related QoL, when compared
with the general population (Baune and Air, 2016; Adinolfi et al.,
2017).

Psychosocial chronic stressors are well documented as
determinants of poor mental and physical health, leading to an
important burden in health systems, mortality, morbidity, and
psychological wellbeing, predominantly in developed societies
(Yarlott et al., 2017). The relationship between physical mental
and social health as well as the uncertainties about treatment and
HCV have been well documented, both in the past and in recent
literature (Hong et al., 2011; Kleinman et al., 2012; Armstrong
et al., 2016). Emotional distress and depressive disorders have
been reported in untreated HCV patients, pointing to a possible
role of the virus itself in their occurrence (Alavi et al., 2012;
El Khoury et al., 2012). Furthermore, studies suggest that a
deficiency of social relationships is a significant risk factor
for broad-based morbidity and mortality as well as negative
implications for health (Cacioppo and Cacioppo, 2014; Valtorta
et al., 2016). Whether these disorders are due to the uncertainty
of living with a chronic disease with potentially life-threatening
complications or to other psychosocial factors, remains under
discussion.

Another relevant factor is the stigma associated with HCV,
which may increase anxiety levels and the fear of transmitting
the virus. This fear may be the main cause for social isolation
and decreased intimacy in relationships (Younossi et al., 2007;
Armstrong et al., 2016). Stigma may be defined as a cluster
of attitudes expressed by a dominant group, which sees other
individuals’ behaviors as being socially unacceptable. The notion
of stigma, related to shameful relationships, and deviations
from what is considered to be the “norm,” has a long history
in the context of infectious diseases, as in the case of HCV
(Bogart et al., 2008). These norms, behaviors, and beliefs may
lead to alienation of family and social relationships as well as
(real or perceived) to discrimination at health settings or the
workplace.

Stigmatization affects not only patients but also health care
professionals who are not immune to stereotypes and judgments
that may influence treatment. These issues can promote an
increase in patients’ isolation, in therapeutic continuity, and a
decrease in the search for medical help (Butt, 2008). Furthermore,
several studies have suggested that stigma is associated with low
treatment adherence (Kamaradova et al., 2016), including in
HCV patients (Treloar et al., 2013). Implementing psychological
strategies and intervention models (e.g., psychoeducation;
information-motivation-behavioral skills) should be a major
concern.
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A recent systematic review has shown that non-adherence to
the HCV treatment regimen is associated with virologic response
failure (Lieveld et al., 2013), supporting that optimal adherence
is needed to achieve treatment success in this area (Mathes
et al., 2014). This also becomes a public health issue, since non-
adherence favors the development and spread of resistant HCV
mutations, highlighting adherence’s crucial role in treatment
success (Weiss et al., 2009).

Investigations about medication adherence indicate the need
to analyze interconnected factors related to the complexity of
therapeutic regimes (treatment of HCV and comorbidities),
relevance of side effects (nausea, pruritus, insomnia, diarrhea,
and asthenia) (Feld et al., 2014), but also patient-related
variables. Research points to a steady correlation between
individual characteristics, illness behaviors, health literacy, and
low adherence to treatment. Among sociodemographic and
clinical factors, gender, depression, psychiatric diagnosis in
general, illicit drug use, HIV co-infection, treatment regimen,
and hemoglobin level were identified as being significantly
and consistently associated with adherence/non-adherence. Age,
race, unemployment, being unmarried, genotype, treatment
experience, disease severity, and HCV-related costs were
classified as inconsistent predictors of non-adherence (Lieveld
et al., 2013; Mathes et al., 2014).

From a psychological point of view, factors such as
information, personal beliefs, personality traits, social context
and the way they interact toward health-promoting behaviors,
allow a better understanding of adherence bases, helping
to implement individualized adaptive strategies. Further, the
general physical symptomatology related to HCV can vary
from musculoskeletal discomfort to chronic fatigue (Armstrong
et al., 2016). In a recent study, Boscarino et al. (2015) reported
that poor physical health in patients with HCV was associated
with demographic factors, including income, health insurance
status, marital status, and also connected with stressful life
events, social support or having a liver transplant. Despite the
needed level of adherence (95% or higher), non-adherence should
not be a factor of exclusion to initiate antiviral treatment,
but rather a factor that induces a careful evaluation in the
stage of pre-prescription, as well as the implementation of
strategies designed to promote adherence in the context of
a multi-disciplinary team. Thus, we argue that an integrated
medical and psychological approach is fundamental, being
associated with a higher adherence and to a better therapeutic
response.

The following steps have proven to be crucial for the success
of the treatment: to evaluate the patient’s preparation to start
and adhere to the therapeutic regime, to choose a therapeutic
regime that may improve adherence, and to select and to apply
interventions during the therapeutic regime.

Hepatitis C virus diagnosis is reported by individuals
as having a profound impact on their social functioning
and wellbeing. Psychosocial factors (social support, coping
mechanisms) not only interfere in the way the subject
interprets and experiences symptoms, but they also influence
the medical treatment and modify behaviors (Bielski and Chan,
1976).

NEUROCOGNITION AND HEPATITIS C

The involvement of the central nervous system (CNS), found
in recent studies, supports a pathogenic role for HCV in
neuropsychiatric and neurocognitive disorders (Monaco et al.,
2015). In a recent review, Yarlott et al. (2017) called this
association between HCV, cognitive impairment, fatigue and
depression the “Hepatitis C Virus Brain Syndrome.” This
syndrome is probably generated by peripheral immune responses
affecting the CNS, neuroinflammation associated with CNS HCV
infection, as well as to negative life events and other psychogenic
stressors (Yarlott et al., 2017).

Forton et al. (2001) showed evidence that HCV can cross
the blood-brain barrier and replicate in the CNS, emerging
through infected monocytes and infecting microglial cells.
Using proton magnetic resonance spectroscopy in patients and
controls, they found an increase in basal ganglia and white
matter choline/creatine ratios in patients, suggesting an altered
metabolism in patients with chronic HCV; these results were
not explained by hepatic encephalopathy or history of drug use
(Forton et al., 2001).

Neurocognitive impairment, one of the most common
extrahepatic manifestations of HCV, can lead to subtle changes
in processing speed, memory, attention, fatigue, and cognitive
performance. Up to 50% of HCV-infected patients may develop
clinical or subclinical manifestations of this dysfunction, and
these cognitive deficits are independent of the stage of the liver
disease (Lowry et al., 2010; Ferri et al., 2016; Iriana et al., 2017).
Hilsabeck et al. (2002) found that HCV patients experience
cognitive deficits, especially in attention, learning, psychomotor
speed, and mental flexibility. This study shows that maintaining
attention and concentration while performing accurately was
the most difficult task for non-cirrhotic patients, with 50%
taking an abnormally long time to complete the task, 28.9%
making a significant number of omission errors, and about
20% of non-cirrhotic patients performing in the impaired range
involving attention/concentration, visual scanning and tracking,
psychomotor speed, and mental flexibility (Hilsabeck et al., 2002).
The authors suggest that this cognitive impairment is similar
to that reported in patients with a neurocognitive disorder
associated to other chronic illness, such as HIV and AIDS-
related dementia, and that these deficits affect QoL and functional
capacity in patients (Hilsabeck et al., 2002).

Regarding cognitive and psychiatric dysfunctions, several
studies were performed to assess the impact of HCV in patients,
namely depression, anxiety, fatigue, attention, executive function,
and visuospatial function deficits (Monaco et al., 2015; Thames
et al., 2015). Cognitive impairments were previously thought to
be associated with the development of hepatic encephalopathy
(Gaeta et al., 2013). However, their presence was demonstrated in
the absence of advanced liver disease as well as in the absence of
HIV co-infection, depression, or substance abuse (Cherner et al.,
2005; Kuhn et al., 2017; Yarlott et al., 2017). Despite the absence
of those comorbidities, deficits in attention, concentration,
psychomotor speed, and verbal fluency have been reported
in HCV patients (Weissenborn et al., 2004; Clifford et al.,
2009). Findings remain controversial and it is unclear if HCV
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eradication improves HCV-associated neurological compromise
(Kuhn et al., 2017). Bladowska et al. (2013) in a follow-up study
over 48 weeks after the cessation of treatment, found significant
improvement in attention and working memory in patients
who successfully cleared the virus. This finding suggests that
over time, the benefits of HCV clearance can be more marked.
However, in other research protocols sustained virologic response
(SVR) was not related to any improvement in neurocognitive
performance (Huckans et al., 2015; Lowry et al., 2016).

Therefore, the neurocognitive profile of these patients before
treatment needs to be addressed due to the possible implications
on the treatment course (e.g., non-adherence-like behavior due to
cognitive abnormalities). Additionally, it is important to address
other risk factors that can have a negative impact on cognition.
The high rate of substance abuse and the prevalence of psychiatric
disorders among HCV-infected patients are important factors
associated with cognitive impairment that trigger poor adherence
and treatment efficacy (Wiêdłocha et al., 2017).

Several studies have suggested that earlier treatment is
associated with improvement of the QoL in chronic HCV patients
(Marinho and Barreira, 2013; Boscarino et al., 2015; Lucaciu and
Dumitrascu, 2015; Negro et al., 2015; Chasser et al., 2017; Iriana
et al., 2017), highlighting the importance of HCV treatment. In
order to optimize treatment outcomes, a pretreatment profile
helps to identify risk factors that can be modifiable before and
during treatment, such as treatment disruption, non-adherence,
the risk of (re)infection and risk of emergence of depressive
disorders (Basseri et al., 2010).

The pre-vs.-post treatment neurocognitive changes that may
occur among SVR patients require further research to understand
the impact of neuroanatomical and functional changes in HCV
patients before, over the course of treatment, and after successful
clearance of the virus.

DISCUSSION AND CONCLUSION

This mini-review shows that patients with HCV often feel
stigmatized and unsupported in their care, relationships, and
work environments, while simultaneously coping with physical
and psychological symptoms. This synthesis points to areas where
greater education, compassion, and patient-centered healthcare
could improve the experience of people living with HCV.

In a broader perspective, and trying to close the loop,
neurocognitive impairment can be responsible for therapy
non-adherence in several diseases (Rohde et al., 2017; Smith
et al., 2017) and for losing internal resources to deal with a

chronic disease (Boehmer et al., 2016). Adaptive behavior is
therefore impaired, social networks are disrupted and patients’
deficits in instrumental daily life abilities are increased. These are
factors known to be associated to a worse QoL (Vilhena et al.,
2014), potential complications in disease evolution (Vere, 2009),
and overall a worse prognosis. Whether, mediating variables
in this process include individual psychological traits, negative
or positive affective states, cognitive impairment, biological
responses associated to more pathogenic viral stripes, or to the
combination of multiple disease-factors, is yet an open debate.
However, the relevance of those psychosocial variables in chronic
diseases is nowadays unquestionable (Fava et al., 2016; Kemp,
2017; McLachlan and Gale, 2018). In what concerns wellbeing, all
the described dimensions may be affected by psychosocial factors
and they can be managed through an integrated intervention.
Actions on preventing, identifying and treating hepatitis C should
be a priority and need to be included in local health and wellbeing
strategies in order to promote better health outcomes.

The association between neurocognitive functions,
psychological wellbeing, and activities of daily living among
patients with hepatitis C has had little attention. Understanding
factors, which can impact physical functioning and psychological
wellbeing, may have an important clinical relation to improving
outcomes for patients with this disease.

Treatment of HCV requires education efforts of a wide base,
with the goal of improving knowledge, and attitudes about this
disease. These efforts must include patients and their families,
policy decisions, health care professionals, and society as a whole.
A thorough study of HCV-associated stigma, clinical, and social
implications is essential for helping patients to cope with the
disease.

Investigation supports that HCV experience and treatment
adjustment may be facilitated through the use of theoretical
informed psychological interventions. Considering the impact
of HCV infection in patients’ mental health and wellbeing,
before, and during treatment, an interdisciplinary approach
should be followed and encouraged. Besides HCV-associated
depression, more studies are needed to characterize the eventual
neurocognitive side effects of the new interferon-free regimes and
their impact on mood comorbidities.
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The current study investigated the comprehension of mindfulness-based cognitive
behavioral therapy (MBCT) by patients with resistant depression at the Psychiatry
Institute of the Federal University of Rio de Janeiro, Brazil. This was the first time the
model was used in the institution to treat these patients. In this study, 45 patients were
invited to participate in a baseline session of MBCT that consisted in the explanation
of the model and experimental exercises conducted by two experienced therapists.
Twenty eight patients accepted to participate. At the end of the intervention, the patients
completed a self-administered questionnaire designed by our ambulatory to assess
their understanding of the method’s goals. Patients with anxiety disorder was also
accessed for group comparison. More than 75% of the patients rated the intervention
as comprehensible and workable. Compared to patients with depression, patients
with anxiety had a better understanding of the mindfulness framework (6.5%) and
the meaning of cognitive behavioral therapy (17.6%). Patients that completed the
intervention described the baseline session of MBCT as comprehensive and acceptable.
These results may allow possible future developments in the practice of mindfulness as
a treatment applicable in many condition and settings even in the Brazilian context.

Keywords: comprehension, mindfulness, cognitive therapy, depression, baseline

INTRODUCTION

Studies have shown that the collaborative alliance is a key factor in treatment outcome (Horvath
and Symonds, 1991). The collaborative alliance changes the therapeutic process, improving
patient-therapist dynamics (Bordin, 1979), including several key elements: confident collaboration,
bonding, idealized relationship, dedicated patient, help received, and goals and tasks. This brief
study addresses patients’ feelings about “goals and tasks” during a session of psychoeducation with
MBCT for resistant depression (Hatcher and Barends, 1996; Segal et al., 2002).

The collaborative alliance is particularly important in mindfulness-based cognitive behavioral
therapy (MBCT). MBCT is a special kind of CBT that emphasizes the importance of understanding
the processes underlying the improvements in patients’ thoughts, feelings, and behaviors.
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The identification of negative thoughts and cognitive
restructuring are taught since the beginning of the treatment
(Jarrett et al., 2011).

Mindfulness-based cognitive behavioral therapy has been
developed specifically to prevent relapse in patients with a
history of recurrent major depressive episodes (Segal et al.,
2002). According to the MBCT model, individuals with previous
episodes of major depression differ from those without such
a history in the patterns of negative thinking, in which small
downward mood shifts are more likely to produce recurrence,
because they activate patterns of self-deprecating depressogenic
thinking similar to those that prevailed in preceding episodes
(Williams et al., 2008). MBCT integrates aspects of CBT for
depression into mindfulness-based stress reduction (MBSR). By
teaching patients to become more aware of their thoughts,
feelings, and bodily sensations, MBCT can mitigate depressive
symptoms (Beck, 1979; Kabat-Zinn and Hanh, 2013). It is in
indeed widely described in the literature how the dimensions of
physical and mental health/disease elude patients awareness and
are difficult to be integrated as co-occurrent (Grossman et al.,
2004; Mannarini and Boffo, 2014). Hence, the MBCT can have
a pivotal role in psychopathologies such as depression, in which
the psychosomatic component is fundamental and co-occur with
mental symptoms.

Various studies have assessed the factors associated with the
impact of patients’ understanding of the rationale and techniques
related to the type of psychotherapy they are enrolled in. In
general, the presence of basic psychological processes such
as learning, perception, and social interaction are identified
as common factors related to successful psychotherapies
(Ablon and Jones, 1999).

Until now, no study has investigated the factors of treatment
adherence and change regarding the theoretical and practical
approach of MBCT in the baseline session focusing on these
data. In Brazil, the adoption of this model is still limited, so
little is known about patients’ understanding and acceptance of
the model, especially in resistant depression, where oftentimes
patients have already tried different treatment modalities.
Furthermore, because their cognitive impairment frequently
impacts the expected evolution, it is difficult to assume that any
treatment model will be fully understood.

Understanding the psychotherapy approach can impact the
therapeutic adherence and change. The present study is aimed at
investigating the impact of patients’ understanding of MBCT and
its applicability to the Brazilian population. We thus conducted
an educational session including practical exercises with patients
seeking psychiatric treatment, who completed a self-administered
questionnaire regarding their understanding of the model and
belief in its efficacy.

By teaching patients to become more aware of their thoughts,
feelings, and bodily sensations, MBCT can mitigate depressive
symptoms (Beck, 1979; Kabat-Zinn and Hanh, 2013). It is in
indeed widely described in the literature how the dimensions of
physical and mental health/disease elude patients awareness and
are difficult to be integrated as co-occurrent (Grossman et al.,
2004; Mannarini and Boffo, 2014). Hence, the MBCT can have
a pivotal role in psychopathologies such as depression, in which

the psychosomatic component is fundamental and co-occur with
mental symptoms.

METHODS

Study Design
It was performed a cross-sectional analysis of the data related to
the understanding of MBCT protocol by patients with depression
and another group of anxiety’s patients. Both groups were
compared and evaluated in parallel.

Participants
A total of 45 patients referred to the Psychiatry Institute of
the Federal University of Rio de Janeiro, Brazil, were invited to
participate in the baseline MBCT session in the study after having
their psychiatric consultation, and 28 agreed to participate.
All patients were evaluated using the Mini International
Neuropsychiatric Interview (MINI 5.0.0/DSM IV, 2000) applied
by trained health professionals who were independent from
the study for diagnostic assessment. Inclusion criteria for all
patients were age between 18 and 60 years and diagnosed
with depression and anxiety disorder. The sample excluded
patients with schizophrenia or difficulties in reading and writing,
evaluated when they were submitting their data in a form. All
volunteers signed a free and informed consent form and followed
instructions regarding the study’s procedures. The study was
approved by the Institutional Ethics Committee of IPUB/UFRJ.

Procedure
After the MINI interview, patients were invited to participate
in a small group or alone in a baseline session of MBCT.
Two psychologists with recognized specialization in cognitive-
behavioral therapy, frequently users of meditation extensively
studied the MBCT protocol (Teasdale et al., 2016) explained
the model and conducted experimental exercises. All the stages
were conducted in the same room. The first part consisted
of the explanation of the cognitive, lasting 10 min. The
points considered were: brief psychoeducation regarding the
link between triggering situations, automatic thoughts, and
dysfunctional attitudes (Beck and Beck, 2011).

Secondly, after confirming the patient’s understanding of
the cognitive model, we explained the concepts of mindfulness
and guided the patients through a short meditation exercise
(“mindfully eating a raisin”), providing a mindful awareness
experience by paying attention to the details and being present
in the moment (body scan) (Segal et al., 2012), lasting 10 to
15 min. At the end of these interventions, patients completed
a self-administered questionnaire on their understanding of the
goals. A quiet room from the Depression Resistant Ambulatory
was separated in advance to accommodate the patients in order
not to be disturbed, in comfortable chairs and air conditioning.

Instruments
We developed an instrument based on the specific rationale and
strategies of the MBCT therapy (Teasdale et al., 2016), consisting
of a 27-item self-report on acceptability, comprehension, and
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specific benefits of the model (Table 1). This table consisted of
items adapted from a previous feasibility study (Campos et al.,
2015; Kvillemo et al., 2016).

Mini International Neuropsychiatric Interview-Brazilian
Version 5.0.0 – International Neuropsychiatric Interview:
an instrument with a standard model of a brief structured
interview (approximately 25 min) for the evaluation of the
existence of Axis I psychiatric disorders according to the
DSM-IV (Amorim, 2000).

All data were entered and analyzed using the software IBM
SPSS Statistics for Windows, Version 20.0 (IBM Corp., Armonk,
NY, United States).

RESULTS

Sociodemographic Data
The sample included patients (n = 28) with a mean age of
40.7 years (SD = 14.66), 18 of whom were men; 53.5% had

completed undergraduate education. Fifty percent of the patients
had depressive disorder and 50% had anxiety disorder.

Acceptability and Specific Benefits
According to the study, 60.7% of patients expressed interest
in participating in this type of treatment and willingness to
devote time and effort to home exercises and completion of
questionnaires; 42.9% would be willing to undergo this treatment
on a once-weekly basis.

Over 75% of the patients rated the intervention as
understandable and feasible. Patients also stated that they
would recommend this type of treatment to someone with
depression (82.1%; Table 1).

Intervention Characteristics
As for the intervention’s characteristics, 67.9% of patients felt
more comfortable with meditation rather than writing their
thoughts on paper (21.4%). Furthermore, 67.9% of patients
reported owning a cell phone or other device to listen to the audio

TABLE 1 | Intervention acceptability questionnaire.

Intervention acceptability and comprehension Yes Maybe No

I was able to understand the mindfulness framework Depression 14 (82.4%) 3 (17.6%) 0 (0%)

Anxiety 8 (88.9%) 0 (0%) 1 (11.1%)

I found the raisin exercise helpful to the purpose of the section Depression 15 (88.2%) 2 (11.8%) 0 (0%)

Anxiety 8 (88.9%) 1 (11.1%) 0 (0%)

I felt comfortable to perform the mindfulness exercise Depression 15 (88.2%) 1 (5.9%) 1 (5.9%)

Anxiety 8 (88.9%) 0 (0%) 1 (11.1%)

I would be capable of performing mindfulness exercise at home Depression 13 (76.5%) 3 (17.6%) 1 (5.9%)

Anxiety 8 (88.9%) 1 (11.1%) 0 (0%)

I was able to understand the meaning of cognitive behavior therapy Depression 14 (82.4%) 3 (17.6%) 0 (0%)

Anxiety 9 (100%) 0 (0%) 0 (0%)

I would be capable of performing this type of writing exercise at home Depression 15 (88.2%) 2 (11.8%) 0 (0%)

Anxiety 8 (88.9%) 1 (11.1%) 0 (0%)

I found this type of treatment complicated Depression 2 (11.8%) 3 (17.6%) 12 (70.6%)

Anxiety 0 (0%) 3 (33.3%) 6 (66.7%)

I would recommend this type of treatment to someone with depression Depression 13 (76.5%) 4 (23.5%) 0 (0%)

Anxiety 8 (88.9%) 1 (11.1%) 0 (0%)

I would like to take part in this type of treatments Depression 11 (64.6%) 6 (45.3%) 0 (0%)

Anxiety 5 (55.6%) 4 (44.4%) 0 (0%)

I would be available to make this treatment once weekly Depression 7 (41.2%) 8 (47.1%) 2 (11.8%)

Anxiety 3 (33.3%) 6 (66.7%) 0 (0%)

Would you commit yourself to put time and effort into home practices and fill out questionnaires? Depression 9 (52.9%) 7 (41.2%) 1 (5.9%)

Anxiety 3 (33.3%) 6 (66.7%) 0 (0%)

Intervention specific benefits

I found that treatment would be useful to me Depression 12 (70.6%) 5 (29.4%) 0 (0%)

Anxiety 8 (88.9%) 1 (11.1%) 0 (0%)

This treatment would help me handle with my negative thoughts Depression 14 (82.4%) 3 (17.6%) 0 (0%)

Anxiety 8 (88.9%) 1 (11.1%) 0 (0%)

Would this type of treatment reduce my anxiety? Depression 11 (64.7%) 6 (35.3%) 0 (0%)

Anxiety 8 (88.9%) 1 (11.1%) 0 (0%)

Anxiety 7 (77.8%) 1 (11.1%) 1 (11.1%)

This type of treatment would improve my well-being Depression 10 (58.8%) 6 (35.3%) 1 (5.9%)

Anxiety 8 (88.9%) 1 (11.1%) 0 (0%)

Frontiers in Psychology | www.frontiersin.org 3 February 2019 | Volume 10 | Article 27177

https://www.frontiersin.org/journals/psychology/
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-10-00271 February 8, 2019 Time: 21:14 # 4

Rodrigues et al. Patients’ Comprehension of Mindfulness

content, and 50% of patients preferred individual treatment,
while 14.3% preferred group therapy.

Depression and Anxiety Outcomes
We also divided patients according to primary diagnosis between
depression and anxiety disorder. The two groups of patients
had similar and positive answers in the acceptability and
comprehension questionnaire (>70%). Meanwhile, the questions
on commitment showed a lower response, where patients with
depression expressed less commitment than patients with anxiety
disorder (with a difference of some 20% in their commitment
to invest time and effort in home exercises and completion
of questionnaires).

Regarding the answers on specific benefits, there was wide
variation between patients with depression and anxiety. Patients
with anxiety disorder were more likely to consider the treatment
useful, compared to patients with depression (18% difference),
thus emphasizing that patients with anxiety disorder were more
aware of their wellbeing than patients with depression (30%).
Comparing overall and specific benefits, patients with depression
were 25% more likely than patients with anxiety to consider the
treatment beneficial overall. Meanwhile, patients with anxiety
disorder were 24.2% more likely to acknowledge specific benefits
in their symptoms (Table 1).

Concerning the intervention’s characteristics, patients with
anxiety disorder had more devices like smartphones than
patients with depression. Patients with anxiety disorder also had
more difficulty with schedules than patients with depression
(36.6% difference).

DISCUSSION

The aim of this brief study was to explore the impact of
patients’ understanding of MBCT and its applicability to the
Brazilian population. Patients who completed the intervention
described it as comprehensible and acceptable. Prior studies
on MBCT have found that most patients describe MBCT as
acceptable, beneficial (Finucane and Mercer, 2006), and easy to
understand (Phang et al., 2015).

One study of MBCT in a heterogeneous group of adult
psychiatric outpatients applied the Credibility/Expectancy
Questionnaire (Devilly and Borkovec, 2000) to 26 participants
at the end of session two. This credibility questionnaire
assesses patients’ willingness to recommend the treatment to
others. The results indicated high confidence in recommending
MBCT (Ree and Craigie, 2007); 82.1% of patients in the study
reported that they would recommend the treatment to persons
with depression.

In a previous study (Stafford et al., 2015), 95% of women
completing the MBCT program reported high likelihood of
continuing their mindfulness practice. We found that most
patients approved the intervention and expressed their desire to
commit to the treatment.

With regard to specific benefits, 75% of patients stated that
“the treatment would be useful to me,” compared to a pilot
study by Stafford in which 93% of patients found MBCT helpful
(2014). Another interesting finding was that more than half
of the patients reported discomfort in writing their thoughts
on paper, which should be taken into consideration when
developing the protocol. In fact, there is an informal consensus
between cognitive therapists brought many times in meetings and
congresses regarding a tendency of the Brazilian people to dislike
and do less homework from therapy due to its cultural aspects.
Brazilian population overall presents flexible rules, like tolerating
delays and preferring spontaneity. Perhaps to some populations,
the demand for homework should be revised.

Our results also identified differences between patients with
anxiety versus depression, where patients with anxiety disorder
were more likely to believe in specific benefits in their symptoms.
These results are in accordance with the psychopathology of the
depression, in which negative thoughts related to self-efficacy
and a catastrophic perspective about the future are core features
(Sugiura and Sugiura, 2016).

Although mindfulness-based treatment has always been
typically the prerogative of the third wave of cognitivism,
this can also be conjugated from a psychodynamic perspective
(Bianco et al., 2016), thus allowing to argue some possible
future developments in the practice of mindfulness as a
treatment applicable in many condition and settings even in the
Brazilian context.

A significant limitation to conclusions drawn from the study
is the small sample size and a simple statistical analysis in
the baseline MBCT session. Our group future research will
focus on the results of psychotherapy in association with the
results of this “baseline session,” enabling us to predict factors
associated with success in this treatment modality. Furthermore,
it is a goal of our group to amplify the use of meditation
techniques to a wide broad population, and not to stay strict to
diagnostic sample.
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INTRODUCTION

Yoga is widely practiced for its health benefits (Alter, 2004; Singleton, 2010), especially for chronic
non-communicable diseases (Holte andMillis, 2013). The Consortium of Academic Health Centers
for Integrative Medicine located at Michigan, U.S. teaches yoga in most of its branches (Holte
and Millis, 2013; https://imconsortium.org/)1. Yoga is one of the top ten complementary health
practices used by adults in the U.S. where 45 percent of this population have at least one chronic
illness (Wu and Green, 2000). Two meta-analyses were carried out to examine yoga in the context
of stroke (Lawrence et al., 2017; Thayabaranathan et al., 2017). The authors of the meta-analyses
concluded that yoga is effective but did not report any adverse event associated with yoga practice
(Lawrence et al., 2017; Thayabaranathan et al., 2017). Despite this, safety is important during stroke
rehabilitation, especially for practices which involve maintaining balance. Similarly, we found
that in meta-analyses of yoga used for multiple sclerosis or cardiac disease there was a lack of
information related to the safety of yoga interventions as adverse events related to yoga practice
were not usually mentioned (Cramer et al., 2014, 2015a). Apart from this, when safety related
data were reported there were no adverse events (Cramer et al., 2014, 2015b). Safety issues in yoga
practice apply to all chronic illnesses.

The Need for Safety in Yoga Practice
An ancient Hatha yoga text gives importance to the method of practice, stating “. . . .by the proper
practice of pranayama (voluntarily regulated yoga breathing), all diseases are eradicated, whereas
through the improper practice all diseases can arise” (Hatha Yoga Pradipika, Circa 1500A.D.,
Chapter II Verse 16; Muktibodhananda, 1998).

William Broad (2012) attempted to highlight the adverse events which could occur with yoga
practice in his book “The Science of Yoga: The Risks and Rewards” (Broad, 2012). This evoked a
wide range of responses, especially from those who have benefitted from yoga practice. However
the adverse events related to yoga cannot be discounted.

Hence this opinion article has two aims. (i) The first aim is to cite published examples of adverse
events occurring from yoga practice due to: (a) an unusually long duration of yoga practice, (b)
practice of a yoga technique more frequently than is recommended, (c) excess strain on a specific
joint during yoga practice, or (d) ignoring any health condition which would be a contraindication
for yoga practice. (ii) The second aim is to suggest recommendations to improve safety and reduce
adverse events related to yoga practice as therapy.

1Academic Consortium for Integrative Medicine and Health [Internet]. Academic Consortium for Integrative Medicine and

Health [cited 2019 Feb 15]. Available online at: https://imconsortium.org/
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Search Strategy for Published Reports on

Adverse Events Related to Yoga Practice
The search strategy was carried out in two stages. (i) The authors
identified common reasons which could lead to an adverse event
due to yoga practice, based on (a) the authors’ experience with
yoga practitioners and (b) their awareness of adverse events
resulting from yoga reported by conventionally trained medical
practitioners. This information was in the form of oral reports
from 1997 to 2018. The most common reasons for adverse events
were (a) practicing yoga for an extra duration, (b) practicing yoga
more frequently than is recommended, (c) excess strain on a
specific joint during yoga practice and (d) adverse event related
to a prior health condition. (ii) Two researchers independently
searched PubMed abstracts from 1970 to 2018 for examples to
demonstrate the four points mentioned above. Four examples
were selected as the most appropriate and are described in
the manuscript.

Published Reports on Examples of the

Four Causes of Adverse Events Following

Yoga Practice
An Example of Practicing Yoga for an Extra Duration
A 22 year old male, healthy college student who practiced the
diamond pose (vajrasana, in Sanskrit) for 6 h a day for 2 months
reported an abnormal gait due to foot drop (Chusid, 1971).
The student had 18 months of experience in yoga. The subject
recovered from foot drop after 9 weeks of discontinuing the
posture. Practicing a yoga posture for 6 h a day is unusual;
the recommended duration is 5–10min for a beginner and
not more than 30min for an experienced practitioner (The
divine life society2, http://yogaindepth.blogspot.com/p/detailed-
description-of-yoga-asanas.html)3. In this case foot drop could
be considered a consequence of practicing a yoga posture for a
longer duration than is recommended.

An Example of Practicing Yoga More Frequently Than

Is Recommended
In certain cases it may not be the duration but the frequency of
the practice which was excessive. Regurgitative cleansing (kunjal-
kriya in Sanskrit) involves voluntarily induced vomiting after
drinking saline water on an “empty stomach” upto a point where
the practitioner feels the urge to vomit (Saraswati, 2012). This
yoga cleansing technique resulted in dental erosion in a 38 year
old male who had practiced the technique every morning for 12
years (Meshramkar et al., 2007). While an ancient Hatha Yoga
text describes kunjal kriya as useful to reduce digestive disorders,
it is stated that the practice should be done once a week under
the supervision of an experienced yoga teacher (Saraswati, 2012).
Endogenous gastric acid enters the oral cavity during vomiting
(José et al., 2008). The pH of gastric acid is approximately 1.2,

2Compression Design [Internet]. How Long to Hold a Yoga Pose [cited 2019 Mar

19]. Available online at: https://www.compressiondesign.com/how-long-to-hold-

a-yoga-pose/
3Yoga Asanas in Depth [Internet]. Detailed Description of Yoga Asanas Vajrasana

[cited 2018 Aug 27]. Available online at: http://yogaindepth.blogspot.com/p/

detailed-description-of-yoga-asanas.html

which is below the critical value for demineralization of the teeth
(José et al., 2008). This may explain the dental erosion in the 38
year old male in the study cited above, where a yoga technique
was practiced more frequently than is recommended.

An Example of Excess Strain on a Specific Joint

During Yoga Practice
Another factor which could be responsible for the adverse events
following yoga practice include techniques which could either
strain a joint or makes it unstable (Nagura et al., 2002). A cross-
sectional study conducted in southern Thailand included 576
persons (276 females; 40 years or older) without any rheumatic
diseases (Tangtrakulwanich et al., 2007). The aim was to correlate
radiographic knee osteoarthritis with the habit of sitting on the
floor for various activities, in sitting postures which resembled
yoga postures as mentioned below. Those participants who
reported squatting (similar to the chair pose or uttakatasana),
side-knee bending (similar to the hero pose or veerasana), the
lotus pose (padmasana) and total life time floor activities in
highest tertile, showed a two time increased risk of osteoarthritis
of the knee compared to those in the lowest tertile of exposure
to floor seated activities (Tangtrakulwanich et al., 2007). These
postures involve extreme flexion of the knee which causes
excessively large contact stress on the knee joint (Dahlkvist
et al., 1982; Nagura et al., 2002), which in turn causes cartilage
damage and also acts as a precursor for degenerative diseases
of the joint. Whether squatting is indeed harmful definitely
needs thorough investigation, however the report cited above
suggests the necessity for such studies and for precautions during
yoga practice.

An Example of an Adverse Event Related to a Prior

Health Condition
Another factor which could result in ill effects of yoga practice is
an existing condition which may predispose the practitioner to
deformity or illness (Cramer et al., 2013). A case study reported
that sitting in the lotus pose during a meditation session resulted
in a spontaneous supracondylar femoral fracture in a 58 year old
Buddhist monk who was human immunodeficiency virus (HIV)
positive (Pinto Neto et al., 2011). Patients with the HIV virus
have compromised bone density due to the use of antiretroviral
therapies which are associated with bone loss and fractures
(Puthanakit et al., 2012). The lotus pose exerts stress on the
supracondylar femur through upward force from the ankles and
downward force from the knees. Stress on the compromised
femur of the patient who was HIV positive could have caused the
supracondylar fracture. This case report shows the importance
of knowing if a person practicing yoga has any health condition
which could make it dangerous for them to practice specific
yoga techniques.

Reporting of Adverse Events in

Existing Trials
In contrast to the above mentioned reports on the adverse events
associated with specific yoga practices there are a large number
of studies on the benefits of yoga practice to improve physical
and mental health (Hagen and Nayar, 2014; Jeter et al., 2015).
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TABLE 1 | Recommendations for safe use of yoga at different levels.

Persons involved Recommendations

YOGA PRACTITIONER

a. Yoga practitioner (a person with normal

health who learns and practices yoga for

his/her own physical, psychological, cognitive,

social and spiritual wellbeing)

1. The person should be motivated to learn yoga.

2. Yoga practice should be under the supervision of a reliable and trained yoga instructor.

3. The yoga practitioner should view yoga instructors with respect, but should not be confused by concepts

of a “guru” or the “need to surrender” which could lead to weakness, a dissolution of boundaries

and hence exploitation (Khouri, 2018, https://www.yogitimes.com/article/yoga-business-teacher-student-

boundaries-relationships-friendship).

4. Any earlier accident/injury or surgery should be mentioned to the yoga instructor.

5. The person should approach yoga for self-improvement without a sense of competiveness which could lead to

going beyond his/her physical ability and hence resulting in injury.

b. Yoga practitioner (a person with a diagnosed

health condition who learns and practices yoga

primarily for the management of his/her health

condition as well as his/her own physical,

psychological, cognitive and spiritual wellbeing)

1. The person should give a detailed description of their medical condition to their yoga therapist.

2. The person should be clear about the objectives to practice yoga i.e., the practice of yoga to alleviate symptoms

of a chronic illness and possibly to help manage the cause of the condition.

3. Yoga practitioner should have realistic expectations and not expect miraculous cures.

4. There should not be any attempt to modify the practice given to the person. For example if a person misses the

yoga session on 1 day increasing the practice the next day may not be appropriate.

5. If the yoga practitioner notices any changes in their symptoms or their medication is altered by the physician,

this should be reported to yoga therapist.

Yoga instructor (a person who has undergone

training to teach yoga to healthy persons)

1. The person should be motivated to teach yoga.

2. The yoga instructor should be experienced in yoga practice and theory especially with an understanding

about the exact way in which a yoga technique should be practiced as well as the duration, frequency and

contraindications of the practice. This should be based on knowledge of traditional yoga texts (please see the

footnote below)a and the commentaries written on them.

3. A yoga instructor should be aware about the contraindications of yoga practices.

4. The yoga instructor should communicate with complete clarity about the method of practice and the

contraindications of the practice.

5. All yoga instructors should have basic knowledge of physiology, functional anatomy and biomechanics.

6. The person should know the basics of first aid (e.g., treating minor injuries such as sprain).

7. A yoga instructor should be able to report an adverse event with sufficient accuracy (even with a diagram if

necessary) to a relative of a yoga practitioner or even to a medical practitioner (if necessary).

Yoga therapist (a person who has undergone

training to teach yoga for therapeutic benefits

to patients)

1. A yoga therapist should have detailed case histories and knowledge of their patients.

2. A yoga therapist should be cautious attempting to treat patients who are weak, liable to fall, have poor balance

or are otherwise “high risk cases.”

3. Yoga therapists require additional training compared to a yoga instructor. They need to know therapeutic yoga. in

theory and practice and additional information about basic diagnostic methods and the disorders they may treat.

4. A yoga therapist should be able to record the pulse, blood pressure and body temperature accurately at the

very least.

5. A yoga therapist needs knowledge of first aid and on-the-spot emergency treatments (e.g., cardiopulmonary

resuscitation, managing choking, bleeding and fractures) as well as the contact details of a properly equipped

hospital nearby.

6. If a person experiences any injury or harm during yoga, the yoga therapist should be able to report it to a doctor

with details about the patient’s medical history, the yoga practice (with a diagram if necessary) and the injury.

A doctor (a conventional medical practitioner) A doctor who treats a patient with an injury or other discomfort believed to be arising from yoga should ask for

clear details about the yoga practice performed, its duration, method and frequency. This information may be

supplemented with diagrams or source material. Yoga practitioners should be clear that they are not being disloyal

to their yoga teacher/school when giving this information.

aHatha Yoga Pradeepika (Circa 1500A.D.; Muktibodhananda, 1998), Gheranda Samhita (Circa 1700A.D.; Saraswati, 2012), Patanjali’s

Yogasutras (Circa 900 B.C.; Ramdev, 2008) and Bhagwad Gita (Circa 400–600 B.C., Prabhupada, 2015).

Most of the studies which were conducted to assess the efficacy
of yoga practice did not identify or report adverse events in the
trials (Cramer et al., 2015b) In the meta-analyses of yoga used
for stroke, multiple sclerosis and cardiac disease there was a
lack of information about the safety of yoga practice, as adverse
events were not usually mentioned (Cramer et al., 2014, 2015a;
Lawrence et al., 2017; Thayabaranathan et al., 2017). This may be
due to the fact that in such studies the yoga interventions were
designed and delivered under the supervision of experienced

yoga teachers (Cramer et al., 2015b) whereas in the four studies
mentioned above on the adverse effects associated with yoga
practice the subjects were either (i) practicing the yoga technique
incorrectly, (ii) having precondition(s) related to the reported
adverse effect, or (iii) were not aware that the particular yoga
technique they were performing could worsen the precondition
that they had. It could also be that adverse events were not
reported or noted by the yoga teachers as they were not trained
to do so.
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Precautions for Safe Yoga Practice
Descriptions From the Traditional Yoga Texts
Ancient Hatha yoga texts emphasize that yoga practices
should be performed under the supervision of an able teacher
stating “one should practice yoga as instructed by his guru”
(gurupadiūha-mārghen. a yoghameva samabhyaset, in Sanskrit;
Hatha Yoga Pradipika, Circa 1500A.D., Chapter I, Verse 14;
Muktibodhananda, 1998). Hence though there is an increase
in the number of studies reporting the efficacy of yoga to
improve physical and mental health, the practice should be
done with caution and under the supervision of an experienced
yoga teacher.

Organizations Related to Providing Guidelines for

Yoga Practice in India, the U.S. and Australia
There are known organizations to train yoga teachers and give
them guidelines in different parts of the world. Examples are cited
here from India, the U.S. and Australia. This is not all-inclusive as
(i) there may be other organizations in India, U.S. and Australia
and (ii) other countries also have similar organizations. Hence
this is a non-representative description.

In India there are three main institutions which give
guidelines for yoga practice. These are (i) the Morarji Desai
National Institute of Yoga4 started in 1976 as the Central
Research Institute of Yoga which continued as MDNIY
from 1988, (ii) the Central Council for Research in Yoga
and Naturopathy (Central Council for Research in Yoga &
Naturopathy, www.ccryn.gov.in)5 and (iii) the Indian Yoga
Association (Indian Yoga Association, http://www.yogaiya.in/
about/)6. The CCRYN and the IYA were established in 1978
and 2008, respectively. The MDNIY and CCRYN are non-profit
organizations funded by the Ministry of AYUSH, Government of
India while the IYA is a non-profit, self-regulatory body approved
by theMinistry of AYUSH and theMinistry of Health and Family
Welfare, Government of India. The three organizations have
no specific guidelines for reporting adverse events which occur
during yoga practice.

In the U.S. there are the International Association of Yoga
Therapists (IAYT, https://yogatherapy.health/about-iayt/)7 and
Yoga Alliance (www.yogaalliance.org)8 which provide guidelines
about teaching yoga. IAYT was established in 1989 while Yoga
Alliance was started in 1997. The institutions are not-for-profit
organizations which prepare national standards for training of
yoga teachers in the United States and support research and
education related to yoga as a therapy. These organizations

4Morarji Desai National Institute of Yoga [Internet]. Morarji Desai National

Institute of Yoga: An Autonomous Organization Under Ministry of AYUSH

Government of India. Available online at: http://www.yogamdniy.nic.in/ (accessed

February 15, 2019).
5Central Council for Research in Yoga andNaturopathy [internet].Central Council

for Research in Yoga and Naturopathy: An Autonomous Body Under Ministry of

AYUSH [cited 2019 Feb 15]. Available online at: http://ccryn.gov.in/
6Indian Yoga Association [internet]. About – Indian Yoga Association [cited 2019

Feb 15]. Available online at: http://www.yogaiya.in/about/
7The International Association of Yoga Therapists [Internet]. About IAYT [cited

2019 Feb 15]. Available online at: https://www.iayt.org/page/AboutLanding
8Yoga Alliance [Internet]. Yoga Alliance [cited 2019 Feb 15]. Available online at:

https://www.yogaalliance.org/

do not have guidelines for adverse event reporting related to
yoga practice. Also the National Center for Complementary and
Integrative Health (Briggs, 2013) has mentioned safety concerns
in yoga practice but there are no suggestions about reporting of
adverse events due to yoga.

In Australia, the Australasian Association of Yoga Therapists
(www. yogatherapy.org.au/)9 and Yoga Australia (www.
yogaaustralia.org.au)10 are two associations which provide
guidelines for yoga teachers and those who use yoga therapy. The
associations were established in 1991 and 1999 respectively. They
are not-for-profit organizations which were founded to bring
yoga teachers from different traditions together and establish
yoga therapy as a recognized, professional mode of treatment.
Both these associations have no specific guidelines for reporting
adverse events due to yoga practice.

Recommendations for Safe Use of Yoga at

Different Levels
It is recommended that (a) the duration and frequency of yoga
practice, (b) the amount of strain on a specific joint during
yoga practice, and (c) prior health conditions should be taken
into account before starting yoga, to minimize adverse events
associated with yoga practice. At various levels care should
be taken to ensure that yoga practice is safe and to reduce
the chance of adverse events. The recommendations for the
safe use of yoga at different levels have been summarized
in Table 1.

There appears to be no organization responsible to record
adverse events related to yoga. Hence an existing organization
should take the initiative by having a centralized mechanism to
report and track adverse events in a standard way. Organizations
within a country and in different countries should come to a
consensus so that this information is reported uniformly. This
would be useful for yoga practitioners, yoga instructors and yoga
therapists. It would also act as a resource for teaching and even to
form policies.
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Aim: To determine the prevalence of mood and anxiety disorders in undiagnosed 
patients attending neurological services, and detect rates of referral to and attendance of 
psychiatric services.

Methods: Depressive symptoms and anxiety were assessed in 395 adult patients with 
primary diagnoses of neurological disorders. The Patient Health Questionnaire nine-item 
depression scale (PHQ-9), and Generalized Anxiety Disorder seven-item scale (GAD-7) 
were administered. Demographic details of the patients were recorded. Referral to and 
attendance of psychiatric services were recorded for patients scoring within the clinical 
range of depression and anxiety disorders (scores > 10).

Results: There was a 39% prevalence rate of depressive symptoms, 34% rate of anxiety, 
and 35.4% concurrent rate of both disorders in this cohort. The referral rate to psychiatric 
services was 33.6%, and attendance rate was 47.8%. There was significant association 
between severity of psychiatric symptoms and referral to psychiatric services, as well 
as significant association between comorbid psychiatric symptoms and attendance to 
psychiatric services.

Conclusion: Our results indicate similar prevalence rates of comorbid psychiatric 
symptoms to studies carried out in the Middle East and North Africa (MENA) region and 
relatively high attendance and referral rates to psychiatric services.

Implications: The results shed light on the clinical profile of patients in this region 
and support the need for integrated collaborative medical services. Moreover, findings 
have important implications for health care policies pertaining to resource distribution 
and funding.

Keywords: psychiatric comorbidity, neurological disorders, illness management, multidisciplinary approach, 
integrated collaborative medical services, United Arab Emirates
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INTRODUCTION

Medical care has traditionally been dominated by a separation 
between disciplines catering to physiological symptoms versus 
those catering to psychological symptoms (1). Emerging research 
points to psychiatric comorbidity in the primary care setting 
and in specialized services, especially with chronic conditions 
like cardiovascular disease and diabetes. Among psychiatric 
comorbidities, depression and anxiety disorders are the most 
prevalent and have been found to hinder treatment response, 
increasing disability and reducing functional outcome (2–6). Given 
the shared etiological processes between neurological disorders and 
psychiatric disorders, reports of 50% prevalence rates of depression 
and anxiety among neurology patients are not surprising (7). 
Despite ample evidence on comorbidity, the provision of psychiatric 
intervention for such patients remains lacking.

Several epidemiological studies have attempted to quantify 
psychiatric comorbidity in primary care and specialized services. 
In a Hungarian large-scale national community survey, Purebl 
et al. (8) reported that 52% of those with cardiovascular disease 
displayed symptoms of depression and anxiety, with 30% meeting 
the diagnostic criteria for depression. Similarly, a Belgian cross-
sectional survey of primary care practices in the country revealed 
that although 5.4% of the 2,316 patients surveyed reported 
psychiatric complaints, 42.5% had an unreported psychiatric 
comorbidity (2). Mood and anxiety disorders were the most 
prevalent. Complications from diabetes are most prevalent in the 
presence of psychiatric disorders (6), and mortality rates increase 
in individuals with myocardial infarction if they also suffer from 
anxiety (7). Among 300 neurology patients surveyed in the UK, 
47% met the criteria for a Diagnostic and Statistical Manual of 
Disorders, Fourth Edition (DSM-IV) diagnosis of depression 
and anxiety (4). In a Canadian community sample, individuals 
diagnosed with epilepsy were more likely to experience anxiety 
symptoms and had higher rates of suicidal ideation (9), and those 
with migraine were more likely to experience major depressive 
disorder, bipolar disorder, panic disorder, and social phobia (10). 
Moreover, it is often found that the patients with psychiatric 
symptoms are also those with the most disability and the least 
response to treatment, and are the most difficult to manage. 
They are also often the most frequent attendants in primary care 
services (5).

A multidisciplinary approach to disease management and 
education in primary care has been instrumental in managing 
the epidemic of psychiatric comorbidity in physical illnesses 
(11). While efforts are being seen in other parts of the world 
highlighting the need, such data is lacking in the United Arab 
Emirates (UAE). In recent years, studies have been carried out 
in the Arab Gulf region looking at prevalence and correlates of 
psychiatric disorders in patients attending primary care. Among 
those, one study found that 30% of patients with epilepsy showed 
clinically significant symptoms of depression and anxiety (12). 
Similarly, a study looking at psychiatric comorbidity in patients 
with type 2 diabetes in the UAE found a 12.5% prevalence rate 
of mental health concerns and a significant correlation between 
patients’ mental health status and their primary diagnosis (13). 
Two independent studies looking at the impact of depression 

and anxiety on health-related quality of life among patients with 
a) epilepsy and b) multiple sclerosis found that depression and 
anxiety, along with the use of antidepressants, were among the 
highest predictors of patients’ health-related quality of life (14, 15). 
A study that looked at the prevalence of psychiatric comorbidity 
in 1,046 primary health clinic attendees in Kuwait found a 
comorbidity rate of 20.4% between depressive symptoms, anxiety, 
and somatization (16); 42.7% of patients suffered from at least one 
type of disorder, while 11% had two, and 10.4% had symptoms 
of all three psychiatric disorders. Al-Otaibi and colleagues (17) 
found a 37.1% rate of depression in patients attending primary 
care in Kuwait, while Al-Qadhi et al. (18) found a 49.9% rate of 
depression in a similar cohort in Saudi Arabia.

While such studies are a promising start for the wider Gulf region, 
high prevalence rates of psychiatric disorders indicate the need for 
a multidisciplinary approach to disease management and provision 
of integrated health services. According to the Mental Health Atlas 
(19), there is inadequate provision and high stigmatization of mental 
health services in the Middle East. In the UAE, limited research 
in this area accounts for why medical practice remains behind in 
the implementation of a multidisciplinary approach. As such, the 
current study aims to bridge this gap by investigating the prevalence 
of concurrent depression and anxiety symptoms among patients 
attending only neurology services at a local outpatient center 
offering both psychiatric and neurological services. The current 
study capitalizes on the availability of these conjoint services to 
determine the prevalence of mood and anxiety disorders in patients 
seeking only neurological services at the center. Moreover, the study 
looks at whether concurrent depressive and anxiety symptoms are 
detected by the attending neurologist based on patient self-report, 
the severity threshold at which referral to psychiatric services does 
occur, and whether referred patients attend these services.

METHODS

The study was granted ethics approval by the institutional review 
board at the American Center for Psychiatry and Neurology, 
Abu Dhabi, UAE. Patients were recruited between September 
2016 and November 2017 and signed a written informed consent 
form to participate in the study. A chart displaying the patient 
recruitment procedure is shown in Figure 1.

Patients
A total of 395 Arabic- and English-speaking patients between the 
ages of 18 and 65 with a current diagnosable neurological disorder 
were included in this study. Patients who had a diagnosis of, or were 
being treated for, one or more psychiatric disorders were excluded 
from the study. Between September 2016 and November 2017, a 
total of 424 patients were approached to participate in the study. 
Only 395 agreed to participate and were included in the study.

Instruments
The Patient Health Questionnaire nine-item depression scale 
(PHQ-9) is a brief, self-administered tool for the screening 
and diagnosis of depression (20). It is based on the nine 
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DSM-IV criteria for depression and can detect depression 
outcome and changes over time (21). The total score can 
range from zero to 27, and a score of >10 is indicative of the 
presence of depression. The PHQ-9 depression scale has been 
validated in the general population (22). Both the English and 
the validated Arabic (23) versions of the questionnaire were 
used in the study.

The Generalized Anxiety Disorder 7-item scale (GAD-7) 
(24) was used to screen for general anxiety disorder. It consists 
of a brief, seven-item questionnaire, and a score of >10 is 
indicative of the presence of generalized anxiety disorder. It 
has been validated for use in the general population (25). Both 
the English and the validated Arabic (26) versions were used 
in the study.

Data Collection and Safety Considerations
Patients were invited to complete the questionnaires at the end 
of their visit to the neurology clinic. To ensure patient safety, 
the clinical research associate routinely notified the attending 
neurologist if a patient scored >10 on either of the questionnaires; 
the attending neurologist then offered the patient referral to 
psychiatric services. Referral to psychiatry/psychology services 
by the neurologist and patient attendance were then recorded.

Statistical Analysis
Statistical Package for Social Sciences (SPSS), Version 22 (27), was 
used to analyze collected data. Descriptive statistics were used to 
determine a) the proportion of patients scoring in the clinically 

significant range, b) the proportion of those patients referred to 
psychiatric services, and c) the proportion of those referred who 
attended psychiatric services. Additionally, further analysis was 
done to determine the relationship between comorbid psychiatric 
symptoms and referral to psychiatric services, and again between 
comorbid psychiatric symptoms and attendance to psychiatry/
psychology services.

RESULTS

A total of 395 (F: 55.2%, M: 44.8%) patients ranging between ages 
18 and 64 (M = 36.14, SD = 9.71) visiting the neurology clinic at 
the American Center for Psychiatry and Neurology were enrolled 
in the study between September 2016 and November 2017. 
Sociodemographic characteristics of the sample are displayed in 
Table 1. Descriptive analysis was carried out for the following 
variables: sex, nationality, ethnicity, patient status, primary diagnosis, 
severity of psychiatric symptoms, referrals to psychiatric services, 
and psychiatric treatment. Emirati patients made up 36.7% of those 
enrolled, while non-Emiratis accounted for 63.3%. Of those enrolled, 
319 (80.8%) were of Arab ethnicity, while the rest 76 (19.2%) were 
of various ethnic backgrounds, including African, Caucasian, South 
Asian, and Southeast Asian. There were a total of 219 (55.4%) new 
patients visiting the center for the first time, while the remaining 176 
(44.6%) were returning patients. Of those enrolled, 102 (25.8%) had 
a primary diagnosis of headache (73.5% migraine with and without 
aura and 26.5% tension-type headache), 91 (23.1%) had epilepsy, 19 
(4.8%) had multiple sclerosis, and the rest 184 (46.3%) had a variety 
of conditions classified under “other neurological disorders.” These 

FIGURE 1 | Patient recruitment procedure.
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included Parkinson’s disease, diabetes mellitus with neurological 
manifestations, unspecified musculoskeletal disorders, malignant 
neoplasm of the brain, traumatic spondylopathy, cervical disk 
displacement, type 2 diabetes mellitus with polyneuropathy, 
myalgia, transient alteration of awareness, nondiabetic proliferative 
retinopathy, essential tremor, syncope and collapse, spasmodic 
torticollis, Bell’s palsy, cerebrovascular disease, cerebral aneurysm, 
and benign paroxysmal vertigo.

Of the total 395 patients, 140 (35.4%) scored positively for 
concurrent symptoms of depression and anxiety (i.e., PHQ-9 and 
GAD-7 scores of >10). Seen individually, 154 (39%) patients showed 
symptoms of clinical depression, while 137 (34%) patients showed 
symptoms of generalized anxiety disorder within the clinical range. 
Of the 140 patients with concurrent symptoms of both disorders, 
47 (33.6%) were referred to psychiatric services available at the 
center. There were a total of 67 (47.8%) patients receiving psychiatric 
treatment at the time of data analysis, 41 (61.2%) with and 26 (38.8%) 
without a referral from their attending neurologists.

Pearson’s chi-square tests were carried out to investigate 
the relationship between comorbid psychiatric symptoms and 
referrals to psychiatric services, as well as the relationship 
between comorbid psychiatric symptoms and attendance to 

psychiatric services. The same was done for primary diagnoses 
and comorbid psychiatric symptoms, as well as referrals/
attendance to psychiatric services. There was a very significant 
association between severity of psychiatric symptoms and 
referral to psychiatric services (X2 (1) = 24.96, p < .001). Seen 
separately, there was also a significant association between 
depressive symptoms and referral to psychiatric services 
(X2 (4) = 10.86, p < .05), as well as a very significant association 
between symptoms of generalized anxiety disorder and referral 
to psychiatric services (X2 (4) = 18.77, p < .001). There was also 
a very significant association between comorbid psychiatric 
symptoms and attendance to psychiatric services (X2 (1) = 
46.21, p < .001).

There was no significant relationship between primary 
diagnosis of neurological disorders and comorbid psychiatric 
symptoms. Nevertheless, 31.6% of the patients with a primary 
diagnosis of multiple sclerosis showed comorbid psychiatric 
symptoms. The same observation was made for 30.8% of patients 
with a primary diagnosis of epilepsy, 37.3% of patients with 
headache, and 34.1% of patients with diagnoses of a variety of 
other neurological disorders. Of the 102 patients with a primary 
diagnosis of headache, 75 (73.5%) were categorized under 
migraine and 27 (26.5%) were categorized under tension-type 
headache. Thirty (40%) of the patients in the migraine category 
showed comorbid psychiatric symptoms, while seven (25.9%) of 
those in the tension-type category showed similar symptoms.

DISCUSSION

This study was the first step toward cross-sectional epidemiological 
research looking at psychiatric disorders in neurology outpatients 
in the UAE. It looked at prevalence rates of psychiatric comorbidity 
and referral rates in patients attending dedicated neurology clinics. 
The current study’s findings of a 35.4% prevalence rate are not 
much different from similar, albeit larger, epidemiological studies 
(16–18) in the Arab Gulf region that looked at the prevalence of 
psychiatric disorders in patients attending primary care services. 
They found rates ranging between 37.1% and 49.9%, but two of 
these studies only measured depression. The 30.8% prevalence 
among patients with epilepsy supports the findings of Alsaadi 
et al. (12), who found the same rate of psychiatric comorbidity 
in a different UAE cohort. It must be said that these findings are 
slightly lower than those of similarly designed studies, which had 
prevalence rates between 47% and 55.1% (4, 28). A study that 
looked at neurology inpatients found a 51.3% prevalence rate 
of psychiatric disorders (29), while another study (30) looking 
at neurology outpatients found that 30% of patients referred to 
a neurologist had symptoms not explained by organic disease.
There is a possible explanation for the slightly lower prevalence 
rate and high referral/attendance rates of psychiatric disorders in 
the current cohort. Data was collected from a center that caters 
to patients with psychiatry and neurology disorders. It can be 
argued that in medical facilities where specialized services are 
not available, prevalence rates would be higher and referral/
attendance rates much lower than what was found in a facility 
that is geared toward providing integrated mental health care 

TABLE 1 | Sociodemographic characteristics of the sample (n = 395).

Age (years) Mean: 36.14 ± 9.71

Range: 18–64

Sex F: 218 (55.2%)
M: 177 (44.8%)

Employment status

Employed 216 (54.7%)
Unemployed 73 (18.5%)
Student 24 (6.1%)
Other 82 (20.8%)

Marital status

Single 129 (32.7%)
Married 253 (64.1%)
Divorced 12 (3.0%)
Widowed 1 (.3%)

Nationality

Emirati 145 (36.7%)
Non-Emirati 250 (63.3%)
Ethnicity
African 4 (1.0%)
Arab 319 (80.8%)
South Asian 13 (3.3%)
Southeast Asian 11 (2.8%)
Caucasian 47 (11.9%)
Other 1 (.3%)

Primary diagnosis

Epilepsy 91 (23.0%)
Headache 102 (25.8%)
Multiple sclerosis 19 (4.8%)
Other neurological disorders 183 (46.3%)

Psychiatric comorbidity

Yes 140 (35.4%)
No 255 (64.6%)
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services. In the absence of proper screening for and diagnosis 
of psychiatric disorders, patients presenting with psychiatric 
symptoms may report them using somatic terms, leading to 
poor prognosis, frequent attendance to primary care services, 
increased resource utilization, and increased health care costs (5). 
Alkhadhari et al. (16) reported somatization as the most common 
psychiatric illness among their cohorts in a primary care setting, 
possibly due to the patients’ tendency to report their symptoms 
using physical terms. They also argued that due to the cultural 
stigma attached to psychiatric illnesses in the region, patients 
prefer attending primary clinics rather than secondary or tertiary 
mental health care facilities. Findings from the current cohort 
support the need for a multidisciplinary approach to managing 
neurological disorders. It can be argued that access to a multi-/
interdisciplinary clinical team will lead to the timely and accurate 
diagnosis of psychiatric illnesses, which may otherwise present 
as somatization. It can also lead to infrequent use of primary 
care services and the lowering of health care costs and resource 
utilization. Evidently, there is a link between patient cost-sharing 
patterns and usage of psychiatric services in the UAE, where 36% 
of the total costs of ambulatory neuropsychiatric services are 
paid directly by patients (31). Policies toward the regulation of 
health insurance plans can be adapted to include neuropsychiatric 
services in all basic and enhanced insurance plans.

Another important finding of this study is the 35.4% concurrence 
of depressive symptoms and anxiety. Studies have shown that 
comorbidity between psychiatric disorders has been found to cause 
greater disability levels when compared to patients with a single 
psychiatric diagnosis (32). In a review by Hirschfeld (33), patients 
with concurrent depression and anxiety disorders took longer to 
respond to treatment, had slower recovery, utilized more medical 
resources, and had higher rates of recurrence and psychological 
disability than patients presenting with either disorder alone. In 
this cohort, a 39% prevalence rate of depressive symptoms and 34% 
anxiety disorders was found, while 35.4% had concurrent occurrence 
of both disorders. Symptoms are found to overlap in many cases, 
and this necessitates careful discrimination between differences for 
a proper diagnosis and treatment plan. The current study highlights 
the need for proper and timely screening of psychiatric disorders.

Lastly, the current cohort had 25.8% of patients with a primary 
diagnosis of headache—the second largest group after patients 
classified under “other neurological disorders.” Migraine sufferers 
made up 73.5% of that group and showed higher rates of psychiatric 
comorbidity than those who suffered from tension-type headache. In 
the past, clinical studies that compared these two types of headache 
patients did not observe significant differences in psychiatric 
comorbidity (34–36). More clinical studies with a larger sample size 
are needed to corroborate these findings.

Limitations
This study has only looked at two types of psychiatric disorders, 
which could have limited the chances of screening for other 
psychiatric illnesses such as somatization and posttraumatic 
disorder (37, 38). Moreover, confounding factors such as smoking 
and substance abuse that could have shed more light on the 
characteristics of this cohort, were not documented. Although the 
sample size is not insignificant, multicenter studies with a much 
larger sample size are needed in order to create an epidemiological 
database in the UAE.

CONCLUSION

This study investigated the prevalence of depressive and anxiety 
symptoms across neurological complaints in patients of this 
specialized service in the UAE. The results indicate slightly lower 
rates of prevalence of psychiatric comorbidity with neurological 
disorders and high rates of attendance and referral rates to 
psychiatric services. Based on the findings, the 33.6% referral 
rate and 47% attendance rate are promising, but more needs to 
be done in delivering integrated care to patients and the timely 
screening for psychiatric illnesses. The results shed light on the 
clinical profile of patients in this region and  support the need 
for integrated collaborative medical services. Moreover, findings 
have important implications for health care policies pertaining to 
resource distribution and funding.
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School of Psychology, University of Wollongong, Wollongong, NSW, Australia

Objective: The purpose of this paper is to construct a conceptual framework for
investigating the reconstruction of narrative identity in mental health recovery from
a complexity perspective. This conceptual framework provides the foundation for
developing a health boardgame to facilitate narrative identity reconstruction.

Methods: A selective integrative review of the theoretical and empirical literature relevant
to narrative identity reconstruction in recovery was conducted. Sources included books,
dissertations, internet resources, and professional journals.

Findings: The reviewed material provides a conceptual framework that offers an
enriched understanding of narrative identity reconstruction in recovery as a process of
adaptive growth. It identifies the Hero’s Journey, the life story model of identity (LSMI),
and intentional change theory (ITC) as particularly relevant in informing strategies for
narrative identity reconstruction. The conceptual framework can be operationalized in a
narrative coaching treatment approach using a boardgame.

Conclusion and Implications for Practice: In practice, mental health professionals
could use the narrative coaching boardgame to facilitate people’s adaptive change with
a focus on building skills to reconstruct their preferred narrative identity and foster hope.
Future research should explore what aspects of narrative identity and non-linear dynamic
processes of change are most important in people’s recovery narratives and in particular
these processes can be assessed in response to the use of the boardgame.

Keywords: mental health recovery, complex adaptive system, narrative identity, narrative coaching, serious
game (boardgame)

INTRODUCTION

Mental health recovery refers to the idea that people with severe and persistent mental illness
can pursue psychological wellbeing beyond the limitations of chronic illness (Anthony, 1993;
Rogers et al., 2005; Slade and Longden, 2015). Recovery is comprised of various components
and processes such as building hope, taking responsibility, gaining a sense of control in life, and
building a positive identity (Andresen et al., 2006). Reconstructing narrative identity, to address
the loss of sense-of-self and identity that often occurs in mental illness, is a key task for people
in recovery (Wisdom et al., 2008). Narrative identity refers to the internal, evolving life story that
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individuals construct by integrating stories related to their
past, present, and future to provide their lives with unity,
meaning, and purpose (Bauer et al., 2008). Narrative identity
reconstruction entails the formation of an agentic identity
where illness is redefined as only one aspect of a complex,
multi-dimensional, evolving self that can intentionally choose
to pursue wellbeing in recovery. It is a process of change
characterized by personal transformation and adaptive growth
(Davidson et al., 2005).

Recovery and the key task of narrative identity reconstruction
can be understood from a narrative constructivist perspective.
In this view, the individual is a self-in-process, ever-changing
and adapting to internal and external environmental demands
and storytelling is a fundamental process of human functioning
(Bruner, 1987, 1991; Mahoney, 1991). As people evolve, so their
stories may evolve and thus their narrative identity is open to
change (McAdams, 1985; Ricoeur, 1991). The individual can be
viewed as a complex adaptive system (Butz, 1997; Rickles et al.,
2007; Pincus et al., 2018). This term refers to the complex non-
linear nature of the individual, the adaptive evolutionary manner
of personal change, and the interconnectedness of the various
parts that comprise the individual as a system (Guastello and
Liebovitch, 2009). Recovery processes are by nature non-linear as
part of human adaptive growth (Deegan, 2001; Onken et al., 2007;
Slade, 2010) and are thus highly amenable to being considered
from a complex adaptive system perspective.

Non-linear change in recovery is poorly understood and
is a difficult concept to apply in recovery-oriented healthcare.
A need exists for novel approaches that focus on investigating
those processes (Sturmberg, 2016; Graci et al., 2018). Linking
narrative identity reconstruction to the complex processes of
adaptation and adaptive growth may be a fruitful approach
(Rudnick, 2012). A complexity approach considers the often
unpredictable and erratic nature of non-linear change processes
in life transitions as normal and natural. It can assist people
to understand and harness those processes as part of making
transitions, leading to adaptive growth and wellbeing in recovery
(Bussolari and Goodell, 2009).

Narrative identity reconstruction as a process of adaptive
growth can be understood and facilitated by treatment
approaches that are strengths-based and target factors involved
in non-linear dynamic functioning (Mobus and Kalton, 2015).
One such approach is narrative coaching. Narrative coaching
is a person-centered, transformational intervention approach
that is often focused on identity. It is practical in orientation
and commonly utilizes literary metaphors, models, and tools
as means to facilitate personal change (Drake, 2010, 2018).
A coaching tool in the form of a serious game (boardgame) may
have particular salience for narrative identity reconstruction.
The term “serious game” refers to games that, while entertaining,
model real-life situations and/or have a useful outcome. They
aim to promote learning objectives in an engaging and enjoyable
manner (Abt, 2002; Fitzgerald and Kirk, 2013). Boardgames
are often narrative in design, use a metaphorical approach
(Lelardeux et al., 2013), focus on identity, and allow players
to experiment with new ways of responding to challenges and
explore possible identities (Treher, 2011). They also have the

capacity to operationalize complex concepts in a simple manner
(Salen and Zimmerman, 2004; Fullerton, 2018).

The main focus of this paper is narrative identity
reconstruction during recovery from severe and persistent
mental illness. It outlines a conceptual framework in which
theories and models related to recovery as a complex process
of adaptive growth are integrated in a narrative coaching
treatment approach, using a boardgame as a coaching tool.
The conceptual framework is underpinned by the common
theme of non-linear phenomena, with close alignment between
the theories and models outlined (see Table 1). Theoretical
integration is operationalized in the boardgame (see Table 2).
Narrative coaching to facilitate narrative identity reconstruction
is a novel treatment approach in recovery and is aligned with
improving wellbeing in patients with chronic conditions.
The narrative coaching approach outlined is transdiagnostic
and intended for use across common mental disorders. It is
transdiagnostic as it targets people’s style of narrative processing
(i.e., narrating and interpreting life experiences) that underlies
their personal agency. The treatment aim is to facilitate agentic
narrative identity reconstruction aligned with mental health and
psychological wellbeing in recovery. This approach is aligned
with a key advance in the area of treatment for mental disorders,
where transdiagnostic dimensions can be understood and
targeted in interventions (Krueger and Eaton, 2015; Eaton, 2017;
McGorry et al., 2018).

The significance of the paper is that it provides a way of
integrating concepts and theories with the common theme of
adaptive growth (non-linear phenomena) in narrative identity
reconstruction during mental health recovery and, further,
creates a framework for practically assisting clients to author
their preferred narrative identity. This is important as narrative
identity reconstruction is a key task in recovery. It is part of
attaining psychological wellbeing, which is linked to improved
recovery rates and positive outcomes across a wide range of
life domains (e.g., education, employment, relationships, health)
(Friedli, 2009). The paper is original in that, first, recovery
concepts and theories with the common theme of non-linear
phenomena do not appear to have been previously integrated
in a conceptual framework, and, second, the use of narrative
coaching (with a boardgame coaching tool) to facilitate narrative
identity reconstruction is a novel treatment approach to promote
wellbeing in recovery. The paper will be of interest to mental
health professionals, people in recovery, and researchers. For
practice it offers a way for mental health professionals to facilitate
their clients’ narrative identity reconstruction in recovery. Future
research could focus on further clarifying the most important
elements of narrative identity reconstruction and non-linear
dynamic processes involved in people’s recovery narratives.

MENTAL HEALTH RECOVERY:
A JOURNEY OF ADAPTIVE GROWTH
AND TRANSFORMATION

Mental health recovery as the pursuit of wellbeing despite chronic
illness is a personal journey of healing and transformation in
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TABLE 1 | Alignment between theories and models in an integrative conceptual framework for narrative identity reconstruction in mental health recovery.

Hero’s journey (mental
health recovery
metaphorical journey)

Life story model of identity
(LSMI) (narrative identity)

Intentional change theory (ICT)
(personal change model)

Conceptualization of self

Narrative constructivist
complex adaptive system

Narrative constructivist complex
adaptive system

Narrative constructivist complex
adaptive system

Structure of narrative identity

Story stages and
plot-points

Storytelling elements Sequence of change tasks

Goal underlying personal change

Attain a valued outcome Attain purpose and meaning Attain a personal life vision

Personal change characteristics

Internal/external challenges Competing selves/stories Internal/external barriers

Personal change mechanism

Using inner attributes Narrative processing Mindfulness

Personal change process

Non-linear dynamical Non-linear dynamical Non-linear dynamical

Nature of narrative identity reconstruction

Emergence of heroic self Evolving life story Emergence of ideal self

Identity change outcome

Transformation of identity Preferred narrative identity Realization of ideal self

which the focus is on wellness and the fulfillment of people’s
potential rather than the treatment of illness. Recovery can be
a journey of self-discovery and personal growth (Slade, 2009;
Substance Abuse and Mental Health Services Administration
[SAMHSA], 2012). By nature, the journey is multidimensional
and non-linear with diverse trajectories and an interplay of
complex characteristics as part of human adaptive growth
(Deegan, 2001; Slade, 2010). It is an intentional, self-directed,
sustained endeavor that builds on hope, personal strengths,
and valued goals and is characterized by a growing sense of
agency where the individual accepts the limitations of illness
and discovers a new world of possibility (Deegan, 1996; Drake
and Whitley, 2014). In transformational personal change, the
individual shifts from a passive to active sense of self. This
often entails a rediscovery of self where the individual develops
an enhanced ability to reflect on life experiences, learn from
them, and take novel action. This is an adaptive process and
is considered the essence of recovery (Glover, 2012). Recovery
is aligned with a constructivist epistemological perspective.
This approach prioritizes subjectivity, the non-linear dynamic
processes inherent in personal change, transformation of the
self, and the fulfillment of personal potential (Mahoney, 1991;
Mahoney and Granvold, 2005; Slade, 2012).

Recovery is narrative in character. Creating individual
recovery stories aligned with wellbeing and positive identity is
central to mental health recovery (Nurser et al., 2018). Authoring
a personal recovery story tends to be an empowering and healing
experience for the narrator. People in recovery have the power to
tell new stories that will help them overcome adversity and move
forward in their recovery (Brown and Kandirikirira, 2007). Their
stories are often inspirational and serve to inculcate hope and
possibility in others for successful recovery (Kirkpatrick, 2008;

Shepherd et al., 2008). A common core narrative in people’s
recovery stories is the “quest,” which reframes the experience
of illness as an opportunity to undergo personal transformation
and attain wellbeing through overcoming difficulties and finding
renewed purpose and meaning in life (Frank, 1995). This is
an ongoing, redemptive journey in which the individual’s life
story shifts from one of chronic disability and stagnancy to a
much more complex and dynamic life story (Ridgway, 2001;
McAdams and McLean, 2013).

The core “quest” narrative is encapsulated in the hero’s journey
(Campbell, 1968) literary metaphorical framework often used
in recovery (Lamprell and Braithwaite, 2016; Scottish Recovery
and Network, 2016; Foundations Recovery Network, 2018). The
hero’s journey is an archetypal quest story referring to both
males and females in which the individual as story protagonist
undertakes a journey to address a pressing life issue, overcomes
internal and external challenges along the way, and in doing
so potentially undergoes personal transformation including a
changed identity from being a victim to that of a hero (Booker,
2006; Williams, 2017). The hero is an ordinary individual, often
an underdog, who finds the courage, resilience, and strength
to persevere and endure despite obstacles and setbacks (Allison
and Goethals, 2014). The hero’s journey epitomizes the idea
that challenges routinely arise in people’s lives and the way that
they process and respond to those challenges can mean the
difference between poorer or better mental health (Robertson
and Lawrence, 2015). The person as protagonist on the hero’s
journey gains an understanding that challenges in life are to be
embraced rather than avoided and that positivity may be found
in moments and experiences perceived as negative (Allison and
Goethals, 2017). The hero’s journey is a compelling metaphor for
recovery as it encapsulates the challenges and tests of fortitude
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TABLE 2 | An overview of the coaching boardgame designed to facilitate narrative identity reconstruction.

Steps in the game (Hero’s journey
storyline)

Challenges at each step (Life story model of identity) Coaching process (Intentional change
theory)

1 The Call Protagonist recognizes a
pressing life issue that must be faced
and decides to embark on a journey to
address it.

Preferred identity Narrative identity challenge: Clarify your journey direction
and practice the skills you will use along the way.

Game preparation Psychoeducation.
Coaching goal chosen. Values
clarification. Ideal self conceptualization.
Mindfulness skills training.

2 Threshold Protagonist leaves
his/her comfort zone and engages in
the recovery journey.

Underlying beliefs Narrative identity challenge: Choose beliefs that could
best support you on your journey.

Game play The game-playing
mechanism is a five-step reflexive
question sequence protocol used at all
narrative identity challenges:

3. Road of trials Protagonist is fully
engaged in the journey and is tested in
the process.

Dominant attitude/s Narrative identity challenge: Choose what attitude/s
could best support you on your journey.

• How would your ideal self
address this challenge?

4. Setback Protagonist is faced with a
significant obstacle that must be
overcome to make progress.

Story turning points Narrative identity challenge: Identify a possible main
setback on your journey and consider how you could overcome it.

• How is that different from the
way you would currently
address this challenge?

5. Rising action Protagonist is
immersed in the journey and faces
many competing demands.

Managing aspects of self Narrative identity challenge: Identify your life roles
and consider how to manage them on your journey.

• What qualities/strengths that you
have, could you draw upon to
address this challenge?

6. Climax Protagonist must overcome
his/her main personal limitation to
succeed.

Story high point Narrative identity challenge: Identify your main personal
limitation on the journey and consider how to address it.

• What archetypes and
qualities/strengths could you
draw upon to address this
challenge?

7. The return Protagonist is changed
as a person, and shares his/her
learnings with others.

Personal growth Narrative identity challenge: Reflect on your journey
learnings and consider how to use them beyond the game.

• Pause and reflect. Based on the
above discussion, what
action/s can you take to
address the challenge? (i.e.,
support those beliefs; support
those attitudes; overcome that
setback; manage your life roles;
overcome your personal
limitation; use your learnings).

experienced by people on their recovery journey (Watkins, 2007).
It places consumers as the leading protagonist in their recovery
journey, enabling them to become active agents in their lives and
establish new identities (O’Hagan, 2012). The hero’s journey can
be used as a narrative coaching or therapy tool that can be easily
learnt and may be used as a scaffold for recovery (Hartley, 2010;
Robinson, 2010).

The hero’s journey is aligned with the strengths model of
mental health care whereby people take personal responsibility
for their recovery and draw on their inner resources to effect
positive change in their lives (Rapp and Goscha, 2012). It is also
aligned with a posttraumatic growth approach whereby people
who encounter psychological difficulties following adversity often
find inner strengths and abilities previously unknown and
experience a positive change in self-concept (Niemeyer, 2004;
Tedeschi and Calhoun, 2004).

NARRATIVE IDENTITY
RECONSTRUCTION: MULTIPLE SELVES,
STORIES, AND POSSIBILITIES

Mental illness often results in people experiencing a sense of
loss of self that must be addressed for recovery to become
possible (Wisdom et al., 2008; Yanos et al., 2010). The task is

for individuals to redefine themselves, to reconstruct a preferred
identity aligned with mental health and wellbeing (Slade, 2010).
In the transformative process of identity reconstruction, the
person gradually sheds the old self and embraces an emergent
new sense of self characterized by a more stable and positive
identity (Deegan, 2001; Wisdom et al., 2008).

Given that recovery and identity might be seen as narrative,
the focus is frequently on narrative identity reconstruction
(Bianco, 2011; Nurser et al., 2018). Severe mental illness often
drastically diminishes people’s ability to narrate their life story
(Gallagher, 2003). Crises of identity, experienced as trauma and
personal loss, can undermine the sense-of-self by disrupting the
patterns of narrative coherence that are central to a person’s self-
concept (Mackenzie, 2008). Constructing a meaningful narrative
of self and disorder that promotes recovery is a crucial aspect of
identity reconstruction. The challenge for people is to tell stories
about their lives in which they are a protagonist characterized
by empowerment and agency (Lysaker et al., 2001). Narrative
identity reconstruction is based on a view of stories as dynamic,
ever-changing, and evolving processes. People’s stories are
continually being constructed in interaction with others and the
world and are thus provisional and open to change and revision
(Mackenzie, 2008). This is important because it allows people
to intentionally change and evolve their stories in the pursuit
of mental health and wellbeing. People’s stories about their lives
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are a predictor of psychological wellbeing. Narrative identity
has incremental validity in research where it has a stronger
relationship with mental health than other common predictors
(e.g., gender, personality traits, income) (Adler et al., 2016).

One of the most widely used theories of narrative identity
is the life story model of identity (LSMI) (McAdams, 1985,
1993, 2001, 2013, 2018). The LSMI views narrative identity as a
person’s internalized and evolving life story that is comprised of
smaller stories of a person’s experiences in various life domains
(e.g., work, health, relationships). These stories intersect and,
in turn, are filled with micro-stories of specific events. The
individual’s life story is a cognitive script arranged in a temporal
sequence complete with setting, characters, plots, scenes, and
themes. Thus, it is complex and dynamic, comprised of multiple
stories of the self. Narrative identity can be viewed as a personal
myth, in which people make sense of themselves and their lives
by creating an imaginary heroic story of self. This includes
the use of archetypes (e.g., Warrior, Sage), which are universal
story characters with attributes (e.g., courage, wisdom) that can
be expressed outwardly in a person’s life. The individual can
intentionally call upon archetypal inner resources to facilitate the
construction of preferred narrative identity.

Higher levels of personal agency (the feeling of being in
control of one’s life) in narrative identity are strongly associated
with better mental health and psychological wellbeing (Brown,
2008; Adler et al., 2016). For example, Adler (2012) conducted
a longitudinal study of 47 adults undergoing therapy in which
participants wrote personal narratives and completed mental
health assessments over the course of 12 therapy sessions. It
was found that the themes of agency in participants’ stories
increased over time, that mental health increased, and that agency
and mental health were related. Increased agency appeared in
participants’ stories before their mental health improved, and
this was likened to participants putting put out a new version
of themselves and living their way into it. Davidson and Strauss
(1992) conducted interviews over 3 years with 66 persons
struggling to recover from prolonged psychiatric disorders. It was
found that the reconstruction of an enduring sense of self as an
active, dynamical, and responsible agent provides an important
aspect of improvement. Identity reconstruction was seen as a
process involving (a) awareness of a more agentic sense of self,
(b) taking stock of one’s strengths and limitations, (c) putting
aspects of the self into action, and (d) using this enhanced sense
of self as a resource in recovery. Cochran and Laub (1994)
conducted an in-depth small-n qualitative study with people
who had undergone psychological trauma resulting from injury.
Participants’ initially assumed a victimic identity, but during
treatment regained an agentic identity. Participants developed an
understanding of themselves as active agents in charge of their
lives, able to choose goals and actively direct their activities to
achieve them. Identity reconstruction was held to be a correlated
movement of the progressive construction of a new agentic life
story and detachment from the victim story.

Agency enables people to play a part in their own adaptive
growth (Bandura, 2001; Little et al., 2006). Agency is linked to the
way that people reflect on their actions in their evolving life story
and the sense of choice they experience when considering how

to respond to life demands (Adler, 2012). This leads to a sense of
control in life in which they are more likely to pursue valued goals
and outcomes. There is often dramatic insight into the meaning
of life and identity, with the person experiencing a transformation
in self-awareness and self-understanding (McAdams, 1985).

Agentic narrative identity is comprised of a narrative agentic
self within an agentic plot. The narrative agentic self is a
protagonist who intentionally sets goals, strives to achieve
those goals, overcomes obstacles, and actualizes ideals. The
narrative agentic plot is an ongoing composition that shapes
the individual’s evolving life-story (Polkinghorne, 1991, 1996;
Cochran and Laub, 1994). It is constantly updated as the
individual makes decisions and takes actions in response to
life demands (Little et al., 2006). Agentic narrative identity
can be taught and learned by the use of models focused on
adaptive growth. Models provide inspiration and motivation,
portraying a path from the confines of what is to the possibilities
of what might be. Cochran and Laub (1994) provide a guide
for enhancing personal agency in narrative identity, as follows:
(i) study an agentic model with which one can identify; (ii)
use storytelling, to imaginatively explore and rehearse the
possibilities of the model; (iii) learn skills to move from
imagination to enactment in real life.

Agentic narrative identity is aligned with the notion of
possible selves, a useful approach in recovery where the
individual explores alternative future identities and outcomes in
life (Markus and Nurius, 1986; Slade, 2009). Desired possible
selves (Tse and Zhu, 2013; Bak, 2015) and desired future
narratives (MacLeod and Conway, 2007; Sools et al., 2015) are
linked to better outcomes in mental health. The possible self
is an imaginary conception of the individual’s future self that
encompasses cognitive representations of the person’s hopes,
fears, and fantasies (Hoyle and Sherrill, 2006; Erikson, 2007;
Slade, 2009). A desired possible self is a behavioral blueprint
that motivates the individual, guides behavior in relation to
desired outcomes in life, and promotes integrated narrative
identity (Cross and Markus, 1991; Singer, 2004; Frazier and
Hooker, 2006). An agentic possible self is one that intentionally
pursues a preferred identity aligned with valued goals and
outcomes (Cochran and Laub, 1994). In a narrative constructivist
approach to mental health recovery, the possible self is one of
a person’s multiple selves and stories (e.g., current, ideal), any
of which may be dominant at a given time in a given context
(Mahoney, 1991; Mahoney and Granvold, 2005; Bianco, 2011).
The possible self must compete with co-existing identities that are
mutually reinforcing, in tension, contradictory, and incompatible
(Davidson et al., 2005). Multiplicity of selves can reinforce
mental health difficulties or contribute to a healthy sense-of-
self aligned with mental health and psychological wellbeing
(Koch and Shepperd, 2004). Mental health presupposes an
integrated narrative identity with a diversity of selves and stories
existing in relative harmony and co-operation (McAdams, 1985;
Singer, 2004).

Constructing narrative identity as an active process involves
the use of narrative processing. This refers to the filtering
of life experiences through a template where people perceive,
select, and plot their lives using narrative devices such as
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imagery, characters, plot, goals, and underlying morals or themes
(Sarbin, 1986; Singer and Bluck, 2001; Singer, 2004; Riessman,
2008). Autobiographical reasoning is also used and refers to
the meaning that people make of their created narratives
(Habermas, 2011). The person’s point of view (e.g., agent, victim)
in narrative processing is critically important. How the person
makes sense of a life experience and acts on it will emerge
from that point of view (Park and George, 2013). Optimal
mental health and psychological wellbeing are associated with
transformational narrative processing where the person openly
explores difficult life experiences, finds a positive ending to
these challenges, and grows from the experience (Pals and
McAdams, 2004). Transformational processing is contrasted with
ruminative processing, in which the person is unable to let go
of old selves and goals (King, 2001; Pals and McAdams, 2004;
Pals, 2006a,b; Whitehead and Bates, 2016).

THE NARRATIVE CONSTRUCTIVIST
SELF IN RECOVERY: COMPLEX
CHANGE AND ADAPTIVE GROWTH

The narrative constructivist self in recovery as a complex
adaptive system is an open system, intelligent, meaning-
making, intentional, proactive, ever-changing, adaptive, and
ever-evolving. It is a self-in-process, in a constant state of flux
and becoming, underpinned by non-linear dynamical processes
of human functioning. The self is inherently growth-seeking and
is teleonomic (self-driven) rather than teleological (goal-driven)
(Mahoney, 1991; Niemeyer, 1993; Perna and Masterpasqua,
1997; Chamberlain, 1998). Personal growth, development, and
transformation are inherent in the change processes of the
narrative constructivist self and individuals are viewed as active
participants in their own lives (Mahoney and Granvold, 2005).
This perspective is a helpful model of self when applied to
mental illness since it opens up the possibility of adaptive growth
in relation to the challenges inherent in the recovery journey
(Slade, 2009).

Adaptive growth as part of personal change in recovery
involves both first-order, developmental (gradual) growth and
second-order, transformational (abrupt) change (Gelo and
Salvatore, 2016). Adaptive growth is constrained or facilitated
by people’s potential to respond adequately to internal and/or
external challenges (Mahoney and Marquis, 2002). From a
complex adaptive systems perspective humans have inherently
high levels of adaptive capacity, which allows them to
proactively shape their life-course rather than just respond in
a reactive manner to challenges. This affords them a sense of
personal agency and identity (Little et al., 2006). People can
enhance their adaptive capacity by engaging in personal growth
exercises such as developing creative flexibility in decision-
making and problem-solving (Mahoney and Granvold, 2005;
Mobus and Kalton, 2015).

In relation to mental health recovery, psychopathology is a
dynamical system state of equilibrium where people’s habitual
patterns of functioning interfere with their everyday functioning
and undermine wellbeing (Mahoney and Marquis, 2002). System

destabilization is a requisite for adaptive growth as the person’s
functional pattern will continue unless challenged. For system
reorganization to take place, old functional patterns must be
altered or replaced. Optimal functioning and better mental health
entail a turbulent balance between stability and instability as
well as order and disorder in which the person is stable yet
flexible and agile, trying novel responses to find the most adaptive
system state to meet internal and/or external environmental
demands (Salvatore et al., 2015; Gelo and Salvatore, 2016). The
main characteristic of adaptive growth in complex adaptive
systems is multiplicity of possible outcomes, where an individual
can explore and choose behavior in response to demand
(Plsek and Greenhalgh, 2001).

Intentional change theory (ICT) (Boyatzis, 2006; Boyatzis
and McKee, 2006) is a model for sustainable personal change
aligned with the concept of adaptive growth that may also
be used to facilitate narrative identity reconstruction. ICT is
a self-directed learning framework that uses the lexicon of
complex adaptive systems to describe personal change. The
goal is for the individual to attain a desired ideal self (e.g.,
preferred narrative identity) in the context of pursuing an
affectively compelling personal life outcome. The ICT change
process entails movement through a sequence of five challenge
steps in which the person answers a series of questions that,
when successfully addressed, facilitates construction of the
ideal self. Movement is from a current, undesired state-of-
being (current self) which functions as a negative emotional
attractor (i.e., habitual pattern of functioning) to a desired
state-of-being (ideal self) which is a positive emotional attractor
(i.e., novel pattern of functioning). This is a transformative
shift in the individual that may be viewed as second-order
change (Gelo and Salvatore, 2016). Mindfulness is viewed as a
central change mechanism with the aim of raising a person’s
awareness in order to intentionally engage in desired personal
change. It is theorized that by increasing people’s understanding
of the complex nature of personal change, they learn to
harness the processes rather than fear or misunderstand them
(Boyatzis and McKee, 2006).

NARRATIVE COACHING: AGENTIC
IDENTITY IN THE MAKING

The shift from a pathology orientation of illness and disability
in recovery to a focus on mental health and psychological
wellbeing has resulted in the use of positive, strengths-oriented
interventions such as narrative coaching (Bora, 2010; Bora et al.,
2010; Slade, 2010; Cavanagh and Buckley, 2014). Narrative
coaching is aligned with identity reconstruction in that it is an
experiential approach that assists people to revise their personal
narratives to gain fresh perspectives, pursue novel possibilities,
and attain desired outcomes in life. Narrative coaching helps
people become more aware of their choices in life which
in turn provides an opportunity for them to intentionally
author the multiple stories that comprise their narrative identity
and help transform their illness narratives into healing ones
(Drake, 2010, 2017, 2018).

Frontiers in Psychology | www.frontiersin.org 6 May 2019 | Volume 10 | Article 99496

https://www.frontiersin.org/journals/psychology/
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-10-00994 May 6, 2019 Time: 15:10 # 7

Kerr et al. Narrative Identity Reconstruction and Adaptive Growth

Transformational identity change in narrative coaching can
be facilitated by the use of reflexive questioning which facilitates
the person’s ability to think about his or her own belief systems
and make new connections. This process focuses on getting
a person to investigate their interactions via introspection as
they happen (differentiated from reflective thinking, which refers
to thinking following action). Reflexivity encourages people to
question their attitudes, thought processes, values, assumptions,
prejudices and habitual actions, strive to understand their
life roles, and appreciate how they influence their actions
(Oliver, 2005). Reflexive coaching questions are an essential
tool to facilitate self-awareness and assist individuals to reframe
difficulties in a novel manner and find solutions to their problems
(Hawkins and Smith, 2014).

Narrative coaching often involves the use of coaching tools to
facilitate personal transformation (Biswas-Diener, 2010; Boniwell
et al., 2014). Serious games are increasingly used in coaching,
and this includes the use of boardgames. Their focus on identity
and exploring possible identities makes them highly relevant
for narrative identity reconstruction in recovery. Agency is a
critical factor in boardgames, where players experience choice
of response and a sense of control over the game’s outcome
(Fullerton, 2018). This allows them to develop new concepts
of self and the world and learn new, adaptive skills that they
can use in real life (Mitgutsch, 2011). This is part of game-
based learning in which the person develops a mental model that
matches the game system which, in turn, models a real-world
system (Wasserman and Banks, 2017).

HERO’S RECOVERY JOURNEY
BOARDGAME: A CRUCIBLE FOR
ADAPTIVE GROWTH

Based on the theoretical and practical models outlined above
we have developed a boardgame designed to facilitate people’s
narrative identity reconstruction in recovery. The boardgame is
designed to be used as a tool as part of narrative coaching. The
boardgame (titled, “Heroes and heroines: The recovery journey
boardgame”) is an immersive role-play experience designed
to be a crucible for people’s adaptive growth in recovery.
The boardgame integrates game elements that represent the
key components of mental health recovery, narrative identity
reconstruction, and complex adaptive systems. This encompasses
simple rules, board, avatar, game-playing guide, and playing cards
that are carefully selected, operationalised, and integrated. ICT is
used as the narrative coaching framework, the LSMI (McAdams,
1985) is used to represent narrative identity challenges within
the hero’s recovery journey storyline, and a reflexive coaching
style (Oliver, 2005) embedded with applied mindfulness skills
(Langer, 2000) is used as the game-playing mechanism (method
used by player and coach to interact with the game world). The
boardgame is based on established principles of game design that
includes detailed conceptualization and iterative play-testing (i.e.,
test, analyze, refine, repeat) followed by a pilot program to ensure
the game achieves its intended aim (Salen and Zimmerman, 2004;
Adams, 2014; Schell, 2014; Fullerton, 2018).

The boardgame simulates the hero’s journey (Campbell, 1968).
It is a model-representation of the hero archetype (agentic self)
within a hero’s journey storyline (agentic plot) in which the
player as protagonist engages in his or her own hero’s recovery
journey in pursuit of a valued real-life goal (personal life vision).
The purpose of the game is for the person to shift from an
undesired current self narrative identity (ICT negative emotional
attractor) (i.e., habitual pattern of functioning) to a preferred
ideal self narrative identity (ICT positive emotional attractor) in
relation to the chosen goal. Players traverse a sequential agentic
storyline consisting of hero’s journey steps (e.g., Threshold;
Road of Trials) by completing narrative identity challenges
(e.g., choosing helpful beliefs and attitudes that support goal
attainment) that represent important components of narrative
identity. Once players complete a narrative identity challenge,
they move on to the next storyline step until all the steps in the
game are completed. In completing the journey, players construct
a preferred narrative identity and potentially experience personal
transformation. Players also learn about the complex processes of
adaptive change and how they might be harnessed in recovery.
Simple metaphors are used to explain the complex non-linear
processes involved in personal change. For example, attractors
are explained as habitual behavioral routines and are referred
to metaphorically as “life-magnets” where the person is “pulled”
repeatedly in a given direction, and the aim is to create a
new desired ideal self attractor “life-magnet” to replace the
current self attractor.

The game-playing mechanism, used iteratively at the narrative
identity challenges, is a critical component of the game. Players
engage in a coaching question sequence at each step in the
game where they consider (1) how they as their ideal self might
address the challenge, (2) how that differs from their current self
response, (3) what known personal strengths/qualities they could
draw upon to meet the challenge, (4) what agentic archetypal
inner attributes they can draw upon, and (5) what action they
could take to meet the challenge. Players use applied mindfulness
skills in the question sequence in which they engage in an
adaptive process of experimentation, engaging in novel ways of
thinking (i.e., agentic ideal self perspective) to search for the best
solutions to address the challenge. Players refer to a set of agentic
archetype cards (i.e., Warrior, Sage, Adventurer) to consider
which archetypal strengths/qualities they could draw upon to
meet the challenge. For example, the player might choose the
Warrior to meet a given challenge and must consider which of the
related attributes of skill, courage, discipline, and determination
might be used. The iterative, reflexive coaching process promotes
in-depth consideration of agentic attributes and how they might
be used. In considering agentic attributes and experimenting
with related agentic responses to the challenges, players engage
in transformational narrative processing where they can shift
from a victim identity to an agentic identity. Moving from
step to step in the game, as narrative identity challenges are
completed, players learn an agentic cognitive schema (hero’s
journey) and script (personal change process) which is potentially
internalized in their narrative identity reconstruction. This is
the mindset and cognitive skills of the everyday hero who,
above all, has the adaptive capacity to overcome difficulties and
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attain success on his or her journey. In line with game-based
learning, it is envisaged that the transformative nature of the
coaching intervention will translate into real-life skills for use
beyond the boardgame.

CONCLUSION

Using a narrative coaching treatment approach aligned with
complex change processes inherent in adaptive growth provides
an integrated framework (see Table 1) that may be of value in
understanding and facilitating narrative identity reconstruction
as part of psychological wellbeing in recovery. The development
of a boardgame to facilitate narrative identity reconstruction
has several research and practical implications. Future research
should explore what aspects of narrative identity and non-linear

dynamical processes of change are most important in people’s
recovery narratives, with a view to assisting them to strengthen
and leverage those aspects of self in constructing a preferred
narrative identity. In practice, mental health professionals could
use the game to engage their clients in recovery, offer a model
of adaptive change that normalizes the often irregular and
uncertain journey of recovery, assist clients to build skills to
reconstruct their preferred narrative identity, and foster their
hope for a journey toward wellbeing and the fulfillment of
their potential.
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Hemodialysis patients suffer from long-term pain that drains their energy and contributes

to behavioral interference and other negative effects on their daily lives that result

in or exacerbate functional limitations. In addition, they deal with dietary restrictions,

symptoms such as itching, lack of energy, and psychological stressors like the loss of

self-concept and self-esteem. Self-regulation involves the capacity to notice, inform, and

modulate responses and behavior, and research indicates that it promotes rehabilitation

in chronic pain patients. Research on the aspects of self-regulation afforded by the

Japanese psychotherapy Dohsa-hou correspond to psychological processes tied to the

sense of self-control that clients realize over their body movements. This study pilot

tested a hospital-integrated implementation of Dohsa-hou relaxation tasks as a chronic

pain management behavioral intervention for five female hemodialysis patients between

the ages of 59–62 years. We conducted an ABABABA single-case design to compare

baseline A-phases (treatment-as-usual: TAU) taken at recurring 1 week intervals (three

sessions per week for a total of 4 weeks, 12 total recordings) with an intervention

of Dohsa-hou B-phases every 4 weeks (three sessions per week for 12 weeks, 36

total recordings) over the span of 4 months to compare effectiveness. Visual Analogue

Scale (VAS) pain scores between phases were taken and self-regulatory progress was

tracked and summarized from a series of semi-structured interviews. Visual analysis

of scores for each participant as single cases indicated decreases for the Dohsa-hou

phase compared to baseline treatment-as-usual. As a result, participants reported using

Dohsa-hou to reduce pain and experienced improvements in quality of life associated

with greater self-regulatory capacity to attend to personal care and domestic activities.

These preliminary findings suggest that Dohsa-hou body movement relaxation tasks

were feasible as a coping skill in a hospital-integrated setting and at home and show

promise for promoting quality of life vis-a-vis the management of severe and chronic

bodily pain associated with end-stage renal disease and its treatment, particularly by

improving aspects of pain-mediated self-regulatory fatigue.

Keywords: chronic conditions, chronic pain, self-regulation, Dohsa-hou, hemodialysis patients, painmanagement,

quality of life, single-case design
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INTRODUCTION

Patients with chronic conditions are faced with the
challenging prospect of comprehensively managing their
disease and its symptoms. The discomfort of pain is a source
of exacerbating demand under these circumstances. Pain
becomes especially troublesome as patients are already making
negotiations about the quality of their lives in the form of
adjusting to the changes that are required to adhere to the
treatment regimen of their disease. Psychologically, regaining
control in the face of the adversity posed by the life event of
chronic disease diagnosis, the onset of symptoms, and their
treatment is a priority. While chronic conditions each have
their own subset of challenges, the treatment of end-stage renal
disease (ESRD) is characterized by not only the management
of its symptoms, but also by the requisite difficulties imposed
by its treatment, often in the form of chronic bodily pain. The
primary aim of the current study was to develop a program to
provide psychological support through relief from the bodily
pain that patients experience under the duress of prolonged
treatment for ESRD, and to pilot test and qualitatively evaluate
its proof-of-concept for indications of changes in quality of life.

ESRD patients are treated with various modalities such
as hemodialysis (HD), peritoneal dialysis (PD), and kidney
transplantation. In an overview of the status of treatment for
ESRD globally, Grassmann et al. (2005) reported comprehensive
accounts of patient numbers, treatment modalities, and
associated trends. Global ESRD patient numbers were estimated
as encompassing 1,783,000 individuals, and among these 76.89%
(1,371,000) received dialysis treatment (HD and PD) and 23.10%
(412,000) received transplants. In the case of national statistics
for Japan whose population was around 127 million at the
time of the study, an estimated 261,000 individuals were ESRD
patients, 95.02% (248,000) of which were dialysis patients and
4.98% (13,000) received transplants (Grassmann et al., 2005). In
more recent accounts, ESRD patient numbers were estimated at
334,505 individuals for Japan in a survey by the Japanese Society
for Dialysis Therapy at the end of 2017 (Nitta et al., 2018).
Showing a similar pattern, 97.3% (325,415) of these individuals
were HD patients and 2.7% (9,090) were continuous ambulatory
peritoneal dialysis patients. Efforts to document the cumulative
evidence of kidney transplant recipients by the Japan Academic
Consortium of Kidney Transplantation cohort study estimated
that 1,614 individuals received kidney transplants from 1990
to 2014 (Okumi et al., 2018). The Japan Organ Transplant
Network (JOTNW) had registered 12,449 prospective recipients
of kidney transplants in 2017 (Japan Organ Transplant Network
(JOTNW)., 2019). Patients diagnosed with end stage renal
failure are registered for kidneys, and JOTNW reported 182
kidney transplants had been conducted (Japan Organ Transplant
Network (JOTNW)., 2019). In Japan, a major contingent of
ESRD patients have received HD therapy for a prolonged
period, and a majority of them have tended to be elderly. In
fact, there were patients who have undergone HD for over 50
years in some cases. Due to clinical features from the relatively
limited treatment options for ESRD, it is clear that long-term
hemodialysis patients should be a focus for managed care in the
context of Japan.

Psychosocial elements play a role in the adaptation to ESRD
because undergoing dialysis treatment requires being physically
connected to the HDmachine three times a week over the course
of a year, incurring a host of major stressors (Kaptein et al.,
2010). Notably, patients are faced with lifestyle changes in the
form of limitations to their food and fluid intake, symptoms
such as itchiness and a lack of energy, and psychological
components such as the loss of self-concept and self-esteem,
feelings of uncertainty about the future, feelings of guilt toward
family members, and other social consequences (Kaptein et al.,
2010). Seen under the lens of chronic pain management and
the integrative model of the biopsychosocial approach (Engel,
1977), HD patients often suffer from long-term pain that leaves
them with little energy and negatively affects their quality of
life. ESRD patients have poor quality of life (Feng et al., 2013)
and the prevalence of acute and chronic pain in HD patients
has been systematically reported to be up to 82 and 92%,
respectively (Brkovic et al., 2016). In a previous study from Japan,
hemodialysis patients suffering from chronic pain were shown
to have pain-related constraints to the activities of daily living
as a matter of disability, particularly in the realm of personal
care and domestic activities (Haramaki and Nishi, 2012). Brkovic
et al. (2016) concluded that improving quality of life and pain-
related disability should represent a clinical and research priority
and encouraged the nephrology community to promote pain
management for HD patients.

Sauer et al. (2010) suggested that self-regulation theory
(Carver and Sheier, 1982, 1998) is a useful integrative
framework for understanding and treating chronic pain
disorders. Behavioral and physiological measures indicate
that individuals with chronic pain have lower self-regulatory
capacity than those without it (Solberg Nes et al., 2009, 2010).
Synthesizing clinical observations and experimental advances,
Solberg Nes et al. (2009) proposed relationships between self-
regulatory demands, executive functions, and self-regulatory
fatigue. In their model, self-regulation demands require control
to be exerted over emotions, thoughts, social relations, and
behaviors. These relationships indicate that pain increases self-
regulatory demands which in turn reduce executive functions.
Case studies from Japan utilizing the body movement technique,
Dohsa-hou, during HD therapy showed that HD patients with
chronic pain reported reductions in psychological distress
amenable to the experience of physical self-regulation (e.g.,
relaxation) gained from executing body movements with a
sense of agency (Haramaki, 2011; Haramaki and Nishi, 2012).
In the follow-up period, all patients reported maintaining
their self-management by performing the body movements
as an adaptive skill and experiencing improvements in daily
life activities, such as housekeeping (Haramaki and Nishi,
2012). Together, observations gleaned from clinical settings
indicated that Dohsa-hou might activate or otherwise influence
an inherent motivation for patients to self-regulate, monitor, and
maintain their health or activities tied to well-being.

In Japan, Dohsa-hou has been used for psychotherapy in
various developmental and psychological conditions, including
schizophrenia, depression, anxiety, and others (Naruse, 1997;
Imura et al., 2016; Chervenkova, 2017; Fujino, 2017). Dohsa-
hou facilitates behavioral change through body movements,
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feeling states of the body, and the experience of relaxation and
embodied change as a means of therapeutic intervention and
communication (Naruse, 1995; Fujino, 2012, 2017). Dohsa-hou
was originally developed in Japan in 1966 by GosakuNaruse from
studies on the use of hypnosis to improve motor difficulties in
children with cerebral palsy (Naruse, 1973). Naruse formulated
the clinical observations of change into an underlying theory
for Dohsa-hou, in which a coherence between the psychological
and physiological process of movement is achieved when the
client intends to move a body part, strives toward that goal,
and realizes the movement they intended (Naruse, 1988, 1997;
Kabir et al., 2018). Similar to other contemplative and bodymind
approaches that target improvements in body movements, self-
consciousness, mood, and decentering, Dohsa-hou increases
awareness about the body through attention to bodily sensations
and processes thought to confer motor resonance (Konno and
Ohno, 1987; Dadkhah, 1998; Shirouzu and Koshikawa, 2011;
Chervenkova, 2017; Kabir et al., 2018). The “Dohsa process” is
designed to enhance a sense of agency over the body and is
stipulated as a psychological activity. Comparably, self-regulation
involves the capacity to exercise control and guide reactions,
which are abilities essential to managing health outcomes and
facilitating adaptive behavior. In this manner, the theory and
practice of Dohsa-hou body movements and self-regulation
overlap in the domain of motor control over body movements
and health-related constructs for managing bodily signals and
internal states (Chervenkova, 2017; Kabir et al., 2018).

A particularly salient subset of patients with chronic pain from
a chronic condition are those who have undergone HD treatment
for an extensive period and experience difficulties in their
everyday life because of their pain. Such patients can become
isolated in their social and familial roles as a result of the adaptive
necessity to undergo HD therapy and deal with their chronic
condition. Notably, patients have been learning adaptation skills
for a long time. They often identify or make sense of their
circumstances by finding roles and activities that they are able
to do by themselves (e.g., housekeeping, do-it-yourself projects,
volunteer activities, etc.) (Haramaki and Nishi, 2012). Patients
who experience severe pain, long periods of inactivity, and more
severe disabilities and symptoms in general are defined as lower-
functioning patients (Friedberg et al., 2012), and might not be
able to participate in group interventions. The variable nature
of pain occurrence, intensity, and relief across time settings
and limitations in their measurement precision makes the
nomothetic approach to understanding clinical significance and
determining therapeutic gain challenging (Morley and Williams,
2015). In turn, Morley andWilliams (2015) proposed that greater
attention should be paid to understanding processes within
individuals in addition to the presence or absence of symptoms
aggregated into descriptive categories designed for diagnosis.
This approach prioritizes the individual and allows the therapist
to recognize that the anxiety and distress associated with pain
are not merely accounts of comorbidity but common outcomes
of worry, frustration, losses of roles and pleasures, and fears
about the future. Morley and Williams (2015) stipulated that,
to improve outcomes for patients, distress and psychological
disturbance should be interpreted under the context and the

meaning of pain for the individual. Williams and Morley (2018)
also put forth the notion that treatment for chronic pain may
be gainfully tailored to fit patients toward increases in treatment
efficiency, cost savings, expected improvement in treatment
outcome, and patient satisfaction. Toward this end, effectiveness
research is required to determine whether treatments are both
feasible (e.g., exhibit procedural fidelity) and have clinical and
social benefits that extend to other environments, especially
in clinical practice (Williams and Morley, 2018). Therefore,
leveraging the idiographic strengths of single-case designs would
be especially suitable for understanding the processes of physical
and psychological change, if any, that could occur from a pilot
implementation under such circumstances (Tate et al., 2016;
Williams andMorley, 2018) to determine degrees of applicability.

Pain elicits a response of increased muscle tension, which
itself produces more pain, and contributes directly to secondary
problems such as sleep disturbance and immobilization
(Williams and Morley, 2018). Dohsa-hou contains some
elements similar to the highly specific form of graded exposure
in vivo to pain-related movements in the work by Vlaeyen et al.
(2012), while also incorporating some elements attributed to
third wave treatments (Morley andWilliams, 2015; Chervenkova,
2017; Kabir et al., 2018). Dohsa-hou might endow sufferers of
chronic pain with the opportunity to experience physical
self-regulation and break the pain-tension cycle to handle self-
regulatory demands or improve self-regulatory deficits (Solberg
Nes et al., 2009).

Brkovic et al. (2016) noted that one of the most important
parameters for evaluating patients’ quality of life is through
their degree of bodily pain, and that improving quality of life
means improving quality of care by understanding and relieving
bodily pain in HD patients. Therefore, the aim of this study is
to investigate the effectiveness of a program targeting quality
of life and self-regulation experiences by providing bodily pain
relief and improvement from pain-related life interference as a
way to augment the treatment regimen. This study designed and
implemented a hospital-integrated program of body movement
relaxation tasks to a sample of HD patients and investigated
questions of effectiveness with single-case design and reporting.
The study proposes that hemodialysis patients learn to manage
their chronic pain on their own through the deliberate practice
of movement tasks aimed at changing feeling states that can
be applied upon the onset of pain and at home on an as-
needed basis.

METHODS

Impetus for the Study
Over a period of 3 years (2009–2011), the clinical staff members
at the hemodialysis unit of a regional hospital in southern Japan
participated in a stress-management program using Dohsa-hou
relaxation tasks given by a psychotherapist with a supervisory
license from the Japanese Association of Rehabilitation
Psychology. The clinical psychologist demonstrated Dohsa-
hou techniques for 5–10min during staff meetings twice a
month. The chief of staff requested that the clinical psychologist
teach the clinical staff how they could apply Dohsa-hou to
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hemodialysis patients with chronic pain. All the staff agreed
with this procedure: 7–10 patients had severe chronic pain,
and the staff members were encouraged to give the patients the
best care they could. In Japan, a HD patient normally receives
dialysis treatment three times a week, with each session lasting
4 h. The staff at HD units provided patients with assistance not
only in health matters but also with regard to matters of their
daily activities. This facilitated the establishment of a cooperative
relationship. It was observed that when patients suffer severe
pain during dialysis treatment, analgesics are unable to provide
sufficient relief. Thus, as recognized by the staff, the need to
provide full treatment by alleviating pain for such patients served
as an impetus for this study.

Procedure and Setting of Dohsa Tasks
HD patients typically suffer severe chronic pain at the shoulder,
and in the neck and blood vessels, especially on the punctured
side. In Dohsa-hou, there are two general types of tasks:
relaxation and motor-action tasks. We selected relaxation tasks
to be used on the patients in this study because they function
to release excess muscle tension. The following Dohsa relaxation
tasks were carried out by the patients in the supine position on
a bed: (1) opening and closing the hand to achieve flexibility; (2)
bending and stretching the wrist in a smooth movement; and (3)
moving the arms and shoulders to relax stiffness in the shoulder
and neck. The Dohsa-tasks performed and their effectiveness
determined by phase are shown in Figures 1, 2.

FIGURE 1 | Demonstration of Dohsa movement tasks. (A) Dohsa tasks

involved the clenching and opening of fists for the hands and bending back

and forth for wrists. (B) Dohsa tasks also involved repeatedly raising and

lowering the arms and shoulders along the body axis. All tasks were planned,

and staff were given supervision for the psychological intervention by a

licensed clinical psychologist certified by the Japanese Association of

Rehabilitation Psychology.

The various steps in the Dohsa tasks were explained by means
of diagrams for expanding participants’ normal movement range.
The Dohsa tasks were shown to be learned and replicable by
the clinical staff (e.g., nurses). The staff was instructed to focus
on the patient’s body movement and the muscle tension they
were undergoing; the staff members were also told to provide
the patients with positive rather than negative feedback (e.g.,
“Very good, it’s going smoothly. You’re doing well, very well. OK.
You can release your muscle tension”). Studies of Dohsa-hou in
Japan have indicated that it is important to provide patients with
positive feedback in regard to the awareness of their physical
condition so as to improve their mental situation (Konno and
Ohno, 1987; Dadkhah, 1998; Shirouzu and Koshikawa, 2011).
When further questions were necessary, either the supervising
clinical psychologist or the onsite clinical psychologist with
a trainer license in Dohsa-hou who worked full time at the
hospital visited the dialysis unit and supported or supervised the
staff accordingly.

Study Design
We employed an ABABABA single-case design. All baselines
were 1 week treatment-as-usual (TAU) (12 recordings) A-phases
and all intervention measurements were B-phases lasting for 4
weeks (36 recordings). The Dohsa-hou intervention was applied
three times a week during HD therapy. To evaluate the effect
of Dohsa-hou, VAS was used to measure pain intensity before
and after the Dohsa-hou intervention. Drawing from time-based
pacing used in cognitive behavioral therapy, a relatively brief

FIGURE 2 | Effectiveness of Dohsa-hou hand movements. (A) Dohsa tasks

conducted by a participant and supervised by medical staff during HD therapy.

The staff clenched and opened their fists and bent their wrists back and forth

repeatedly. (B) After the Dohsa-hou implementation, participants could move

their hands and wrists by themselves. As a result, patients reported being able

to bring and wash dishes in the kitchen and proactively perform housekeeping

and daily activities at home.
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restful pause is known to indicate that the patient is recovering to
a predetermined safe amount of activity (Friedberg et al., 2012).
This was the rationale for setting the TAU baseline A-phases as
withdrawal periods. In addition, the general guideline for 4 weeks
observations of treatment effects in studies of chronic pain was
implemented (Gewandter et al., 2015). The total period of study
was 16 weeks (16 weeks of study-sessions and 1month for follow-
up). All participants rested on their beds during HD therapy. The
study schedule is depicted in Figure 3.

Participants
Selection Criteria
The recruitment procedure was standardized along explicit
inclusion criteria to target patients with chronic pain. We
interviewed 69 patients (41 females) about their complaints
of prolonged chronic pain. Nine patients (seven females)
complained of chronic pain and seven patients (five females) gave
their informed consent to participate in the study. Two male
patients (71 and 69 years old) who underwent HD for a shorter
period (0.3 and 0.8 years) and expressed apparent anxiety about
HD from evaluation of the study, were excluded to maintain a
focus on the effects of the intervention for long-term patients
of severe pain and pain-related life interference associated with
long-term hemodialysis treatment. This resulted in five patients
who suffered from chronic bodily pain, all of whom had been
recipients of hemodialysis treatment for over 10 years.

Participant Characteristics
Five women between the ages of 59 and 62 years (M age = 61
years old) who reported chronic pain that was particularly long-
lasting and severe remained as the target participants for the
present study. The patients underwent hemodialysis treatment
over a long period (minimum = 16 years; maximum = 34
years; mean = 28 years). The patients were unable to do any
work, having been inactive and housebound for approximately

5 years or more because of their condition. They complained of
chronic pain (shoulder stiffness and pain in the vein that was
punctured by the needle) during dialysis and often had to halt the
treatment because of the severity (shoulder stiffness or vein pain),
and this also caused difficulties in their daily lives. They took
analgesics, but the effectiveness was variable (Table 1; treatment
as usual). It should be noted that the ability of more severely
ill patients (e.g., those with disabilities and largely homebound)
to perform therapeutic tasks such as undergoing 30min of
additional exercise or attending counseling sessions once a week
may be limited due to debilitating post-exertional pain (Nijs et al.,
2008). Recent clinical studies into the condition of chronic pain
patients have often used pain-related questionnaires (McCracken
and Velleman, 2010; Solberg Nes et al., 2010; Wetherell et al.,
2011; Wicksell et al., 2011; Hayes et al., 2013). In order to
investigate an improvement in quality of life from changes in pain
experiences, the patients were interviewed about their subjective
experiences of pain and its interfering effects on their daily life.
None of the patients had diagnoses of psychiatric illness (e.g.,
schizophrenia and depression).

Ethical Approval
Hemodialysis nursing staff and clinical psychologists set the
study protocol. The head of hospital, vice-head of hospital, and
nursing supervisor of the hospital approved the study protocol
instead of an institutional review board. All the participants gave
their written informed consent and voluntarily took part in the
study. The study was retrospectively reviewed for compliance
and approved in line with protocols from the ethical research
committee of the Graduate School of Education, Hiroshima
University. This review was necessary for reasons of institutional
and affiliation change on the part of the principal investigator
since the time of the study, and not due to ethical issues
in the protocol that occurred before, during, or after the
study implementation.

FIGURE 3 | Implementation procedure and interview schedule. This figure displays the schedule of interviews and flow of data collection points for outcome

measures. There were three total terms, and each term included 1 week of baseline TAU and 3 weeks of Dohsa-hou intervention, totaling 4 weeks per term. All

participants received Dohsa-hou from medical staff when they complained about their pain at its peak. All participants reported their pain intensity along the Visual

Analog Scale of pain (0–10) before dialysis treatment, pre-intervention, post-intervention (1 h after Dohsa-hou intervention) and at follow-up (1 month after research

period). TAU, Treatment as usual; VAS, Visual Analogue Scale (for pain).
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TABLE 1 | Baseline characteristics and treatment-as-usual (TAU) for the study participants.

ID Age (year) Sex Dialysis

period (year)

Chronic

pain

Analgesic(s) Physical

therapy

Complaint(s)

A 60 Female 16.8 Shoulder,

knee

Compresses Xenon Difficulty with housekeeping

B 62 Female 27.8 Shoulder,

knee

Loxoprofen

compresses

Xenon Difficulty with housekeeping

Difficulty and disability with

home activity

C 59 Female 28 Shoulder,

back,

chest

Loxoprofen

compresses

Xenon Difficulty with housekeeping

Difficulty and disability with home

activity

Disability of body movement

D 62 Female 34.3 Shoulder,

knee,

back, hip

joint

Loxoprofen

compresses

Xenon

Hot pack

Exercise therapy

Difficulty with housekeeping

Disability of home activity

E 62 Female 34.8 Shoulder,

knee, back

Loxoprofen

compresses

Xenon

Hot pack

Exercise therapy

Difficulty with housekeeping

Disability of home activity

Difficulty with sleeping

during dialysis

All participants received their usual care for existing pain, although its effectiveness was uncertain. All staff agreed that patients needed pain care additional to their usual treatment.

Xenon light refers to permeable, near-infrared wavelengths used for light therapy for living organisms. The use of photodynamic therapy relieves pain by improving blood flow.

Outcome Measures
Avoiding additional sources of physical or psychological burden
for the participants was a priority in the design of the
implementation. Therefore, in lieu of other invasive evaluation
techniques, this study focused on two outcome measures to
prioritize idiographic assessment: VAS pain scores and reports
from semi-structured interviews.

The VAS pain scores included pain intensity levels, physical
activity, quality of life, and life activity (or life interference).
The VAS used response scales for a single item with a
horizontal form: a 100mm line anchored upward by “pain
as bad as it could be” (10) and anchored downward by
“no pain” (0); the patient was instructed to mark any
point on the VAS continuum corresponding to their present
pain intensity (Jane et al., 2011; Morley, 2018). VAS pain
scores were evaluated analogically by all the participants
before dialysis treatment, at 1, 2, 3, and 4 h after starting
HD therapy, and after treatment. When staff conducted the
Dohsa-hou intervention, VAS pain scores were measured pre
and post-intervention.

The interview schedule is depicted in Figure 3. All
participants completed the reporting at each TAU A-phase
(1–3, 16–18, 31–33, and 46–48 sessions) and at follow-up (1
month after the study). All of the participants were given a
semi-structured interview. The interview consisted of three
main questions about the persistence of pain, the effects of
Dohsa-hou, and daily life activities (especially including using
the relaxation tasks in their normal daily lives). In line with
the priorities of idiographic assessment that frame patient
reporting of problems as the target of therapeutic change
(Morley, 2018), we decided to consider patient-generated
complaints and issues for regulating personal care and domestic
activities (housekeeping and daily activities) as outcomes
for examination.

Intervention
During the course of the study, all participants continued
receiving their usual health care (TAU), including treatment
for pain and other medical conditions, such as hypertension.
The Dohsa-hou intervention was conducted on an individual
basis and consisted of 36 sessions for each patient. The Dohsa-
hou intervention schedule consisted of three terms. Complaints
of pain from the five participants usually occurred around 2 h
after starting HD. We conducted the Dohsa-hou tasks when
participants complained of their pain. If participants did not
complain of pain, we implemented Dohsa-hou at around the
2 h mark. Each intervention term lasted a total of 5 weeks,
comprising 4 weeks of Dohsa-hou intervention and 1 week of
TAU (see Figure 3).

DATA PREPARATION

VAS Scores
The VAS pain scores were averaged at 2, 3, and 4 h, and
compared between intervention and TAU. The VAS pain scores
were divided into two groups: one group consisted of pre-
intervention values; the other consisted of post-intervention
values. Participants received intervention at peak times of
pain. Pre-intervention VAS pain scores were averaged from
pre-dialysis treatment to before intervention. Post-intervention
VAS pain scores were averaged from after intervention to
4 h after dialysis treatment. The VAS pain scores were
analyzed for differences between pre-intervention and post-
intervention. Visual analysis of the scores was adopted to
clarify the effectiveness of the Dohsa-hou B-phases compared
to the TAU baseline A-phases within the single-case design.
Data plots for the series of sessions of each case are
depicted in Figure 4. In addition, percentage-below-the-median
analysis was performed as single case estimates of effect
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FIGURE 4 | Single-case data plots of the ABABABA design for each participant. VAS pain scores, measured five times during HD therapy, were averaged from hourly

scores obtained at TAU and intervention phases. The VAS pain scores ranged from 0 to 10. Case A and C reported higher scores indicating severe pain which

remained throughout the study period. Pain intensity for Case B, D, and E gradually reduced after 19 sessions. Case A and B had shunt occlusion issues at session

46 that kept them from receiving sufficient HD therapy for the final two sessions.
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TABLE 2 | Ratings for categorical inclusion of interview data indicating qualitative effectiveness of Dohsa-hou for self-regulation under chronic pain from hemodialysis.

Participants A B C D E

BL 1st 2nd 3rd FU BL 1st 2nd 3rd FU BL 1st 2nd 3rd FU BL 1st 2nd 3rd FU BL 1st 2nd 3rd FU

EFFECTIVENESS

Pain reduction or experiences of pain relief

Pain reduction No Yes Yes Yes Yes No Yes Yes Yes Yes No Yes Yes Yes Yes No Yes Yes Yes Yes No Yes Yes Yes Yes

Reducing

analgesics

No No No Yes Yes No Yes Yes Yes Yes No No Yes Yes Yes No Yes Yes No No No – – – –

Relaxation

experience

No No Yes Yes Yes No No Yes Yes Yes No Yes Yes Yes Yes No Yes Yes Yes Yes No Yes Yes Yes Yes

Positive feelings

toward or within

the body

No Yes Yes Yes Yes No No Yes Yes Yes No Yes Yes Yes Yes No Yes Yes Yes Yes No Yes Yes Yes Yes

Bringing a sense of

security

No No No No Yes No No No No No No No No No No No No No No No No No No Yes Yes

Total present 0 2 3 4 5 0 2 4 4 4 0 3 4 4 4 0 4 4 3 3 0 3 3 4 4

Pain management

Analgesics Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Physical therapy Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Engaging with

Dohsa-hou by

myself

No Yes Yes Yes Yes No No Yes Yes Yes No Yes Yes Yes Yes No Yes Yes Yes Yes No Yes Yes Yes Yes

Self-management

for pain through

Dohsa-hou

No Yes Yes Yes Yes No No Yes Yes Yes No Yes Yes Yes Yes No Yes Yes Yes Yes No No Yes Yes Yes

Using both

analgesics and

Dohsa-hou

No Yes Yes Yes Yes No No Yes Yes Yes No Yes Yes Yes Yes No Yes Yes Yes Yes No No Yes Yes Yes

Total present 2 5 5 5 5 2 2 5 5 5 2 5 5 5 5 2 5 5 5 5 2 3 5 5 5

Behavioral regulation (deficits)

Regulating and

controlling daily

activities and

behavior

Yes No No No No Yes – No No No Yes No No No No Yes Yes No No No Yes Yes Yes No No

Staying involved in

treatment and

appointments

– – – – – – – – – – – – – – – – – – – – – – – – –

Act in socially

accepted and

appreciated

manners

– – – – – – – – – – – – – – – – – – – – – – – – –

(Continued)
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size by comparing median VAS scores from baseline TAU
and Dohsa intervention phases, as demonstrated in Table 3

(Bulté and Onghena, 2013; Morley, 2018).

Interview Data
All participants were interviewed at the end of the first, second
and third terms within the baseline TAUA-phases. The interview
questions were structured to determine applied effectiveness of
pain management (Haramaki and Nishi, 2012; Williams and
Morley, 2018). Each case was qualitatively assessed for categories
of pain management effectiveness (pain reduction or relief
experiences) and indicators of behavioral regulation as theorized
by Solberg Nes et al. (2009). Two clinical psychologists familiar
with the cognitive, emotional and behavioral aspects of self-
regulation in clinical and laboratory settings determined the fit of
the interview content for each of the categories and subcategories
by rating affinity and inclusion with a “Yes” or “No.” The fit of
correspondence between the interview content to the domains of
interest are depicted in Table 2.

RESULTS

Background Case Characteristics
The patients had been making an effort to adapt to their
severe illness (end-stage renal failure) over a long period.
The participants reported having experienced severe pain
during dialysis and at home for the previous 1–3 years. All
the participants complained of difficulty performing everyday
activities (e.g., housekeeping and cooking at home) because of
their pain. Previous studies found that HD patients with chronic
pain held their role as a member of their family with meaningful
contributions to domestic activities as an important aspect of
their self-concept under the circumstances of dealing with their
chronic condition and its treatment (Haramaki, 2011; Haramaki
and Nishi, 2012). All the participants received pain medicine and
physical therapy: five participants used compresses that included
analgesics; four were treated with loxoprofen; five were treated
with xenon (physical therapy given by orthopedics) and hot-
pack treatments; and two received exercise therapy (Table 1). It
was determined that the patients were already experiencing high
levels of self-regulatory fatigue, and hence it was expected that
they would soon have even less capacity to do housekeeping.

Indicators of Effectiveness From
Integration With the Hospital Setting
Dohsa-hou was applied by the staff to the patients on their beds
when they complained of severe pain during dialysis treatment.
It was observed that when the patients suffered intense pain,
they had difficulty expressing themselves and were unable to
describe their condition. However, if the staff gave the patients
their full attention, the patients became better able to compose
themselves and explain how they felt. However, because of the
great demands on their time, staff members were formerly unable
to devote too much time to each individual patient. In addition,
many of the staff had no experience developing pain-related
communication skills. In this study, both the staff and patients
had the opportunity to acquire such skills through the process of
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TABLE 3 | Single-case percent below the median analysis for VAS scores between treatment-as-usual baseline A-phases and Dohsa-hou intervention B-phases.

ID A-1 B-1 No. sessions

below

median

Percent

below

median (%)

A-2 B-2 No. sessions

below

median

Percent

below

median (%)

A-3 B-3 No. sessions

below

median

Percent

below

median (%)

A-4

A 5.13 2.835 10/12 83.3 4.5 4.125 7/12 58.3 4 2.585 11/12 91.6 3.15

B 3.875 2 11/11 100 3.125 0.667 10/10 100 1 1 5/12 41.6 5.33

C 3.25 3.416 6/12 50 4.75 4 10/12 83.3 4.25 4.5 5/11 45.5 4.25

D 1 0 12/12 100 0 0 11/12 91.6 0 0 12/12 N/A 0

E 1.125 0 8/11 72.7 0.75 0 12/12 100 0 0 11/12 91.6 0

The median refers to the median of averaged VAS scores from each session in all phases. The scores can be cross-referenced with the VAS changes depicted in Figure 4.

giving and obtaining VAS pain scores, the application of Dohsa-
hou tasks, and participating in the associated interviews. As a
result of carrying out the Dohsa tasks with the help of clinical
staff, the patients were able to release excessive muscle tension in
the wrist, upper arm, shoulder, and neck by themselves.

Pain Reduction Effectiveness of
Dohsa-hou Across Chronic Pain Patients
Pain management effectiveness was demonstrated from visual
analysis inspection (Figure 4). Single-case data plots of VAS
pain scores are provided in Figure 4, and percentage-below-the-
median analysis was performed for single case estimates of effect
size by comparing baseline TAU and Dohsa intervention phases
(Table 3). These results suggest that the Dohsa-hou relaxation
task intervention phase contributed to pain alleviation among
the participants. These effects of pain reduction continued for
16 weeks (∼4 months) and were thus not temporary. VAS pain
scores for the third pre-intervention were higher than for the
other pre-intervention scores, but not considerably so.

Case-By-Case Effectiveness of Dohsa-hou
From VAS Scores and Interview Data
Including Follow-Up
After each Dohsa-hou session in the intervention periods, all
participants reported freely about their pain and Dohsa-hou,
as well as in the semi-structured interviews taken during TAU
periods (TAU: analgesics and physical therapy). In terms of
sequences completed, all five participants were able to complete
almost all of the sessions to undergo the Dohsa tasks except at
four data collection points (Case B, onemissing session in the first
term; Case C, one missing session in the first and third term; Case
E, one missing session in the first term; for details, see Figure 4
and Table 3), indicating low attrition of task implementation and
a degree of procedural fidelity throughout the period of study.

Ratings for categorical inclusion of interview data indicating
qualitative effectiveness of Dohsa-hou for self-regulation under
chronic pain from hemodialysis are depicted in Table 2. The first
two sections ofTable 2 show the effectiveness of each participant’s
pain reduction and relief experiences and pain management
behaviors. Across participants, qualitative change indicating pain
reduction or relief change occurred after first term of Dohsa-
hou session and that criterion of effectiveness was maintained
until follow-up. In terms of pain reduction and relief experiences,
all participants reported experiencing pain reduction from the

first term to follow-up, and points of change for experiencing
relaxation and positive feelings toward the body occurred from
the first term for three participants and the second term for
two participants.

The bottom section of Table 2 depicts the effectiveness of
promoting self-management according to itemized aspects of
behavioral regulation from the interview content. The onset of
effectiveness of the intervention in this domain wasmore variable
and required more detailed case-by-case considerations which
are provided in the following section.

Case A
As can be seen in Figure 4, Case A indicated elevated pain
scores and unstable pain conditions during the study period,
but also demonstrated incremental reporting of pain relief and
pain management experiences. Along the column of Table 2,
Case A mentioned experiencing pain reduction and positive
feelings toward their own body beginning in the first term and
lasting throughout the study. Also, Case A reported experiencing
relaxation and reducing analgesics at the second and third term.
At follow-up, Case A reported a sense of security. For pain
management, Case A mentioned engaging in not only the use
of analgesics and physical therapy but conducting Dohsa-hou by
themselves as a means of self-management for pain and using
both analgesics and Dohsa-hou from the first term until the
follow-up term. In terms of indicators for behavioral regulation,
all of the self-regulatory deficits Case A reported at baseline
session (e.g., deficits in regulating and controlling daily activities
and behavior, inactivity, and fatigue) were not mentioned from
the first term until the follow-up term. In summary of the results
of visual analysis depicted in Table 3, 83.3% of the VAS scores
from Case A for the Dohsa-hou sessions were below the median
baseline for the first term, 58.3% under the baseline median for
the second term, and 91.6% for the third term. From inspection
of the VAS score medians for the baseline to follow-up A-phases,
Case A exhibited a general trend of decreasing reports of pain
intensity over the period of study, with a pattern of smaller
median VAS pain scores in the B-phases than A-phases.

Case B
For VAS pain scores, Case B showed trends toward alleviating
their pain from the first term (Table 3). However, at the follow-
up term, the pain score increased. As can be seen in Table 2, Case
B reported pain reduction, reducing analgesics from first term,
and the experience of relaxation and positive feelings toward
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their own body from second term. However, a sense of security
was not reported during intervention. For pain management,
Case B mentioned engaging in not only analgesics and physical
therapy, but also that they conducted Dohsa-hou by themselves
as self-management for pain and used both analgesics andDohsa-
hou from second term until the follow-up term. For behavioral
regulation, most of the deficits Case B reported at the baseline
session were not mentioned from the second term until the
follow-up term. In summary of the results of visual analysis
depicted in Table 3, 100% of the VAS scores from Case B for
the Dohsa-hou sessions were below the median baseline for the
first term, 100% for the second term, and 41.6% for the third
term. From inspection of the VAS score medians across phases,
Case B exhibited longitudinally variable differences in reports of
pain intensity.

Case C
Referring to Figure 4, Case C indicated elevated pain scores and
unstable pain conditions during the research period. Case C
reported pain reduction, relaxation experience, positive feelings
on own body from first term, and reported reducing analgesics
from second term. However, a sense of security was not reported
during intervention (Table 2). For pain management, Case C
also mentioned engaging in not only analgesics and physical
therapy but using Dohsa-hou by themselves for self-management
of pain and using both analgesics and Dohsa-hou from the first
term until the follow-up term. Also, for behavioral regulation,
all of the deficits Case C reported at the baseline session were
not mentioned from the first term until the follow-up term. In
summary of the results of visual analysis depicted in Table 3, 50%
of the VAS scores from Case C for the Dohsa-hou sessions were
below the median baseline for the first term, 83.3% under the
baseline median for the second term, and 45.5% for the third
term. From inspection of the VAS score medians for the baseline
to follow-up A-phases, Case C exhibited variable reports in pain
intensity over the period of study.

Case D
Case D showed trends toward alleviating their pain from the
first term (Figure 4). Shown in Table 2, Case D reported pain
reduction, reducing analgesics, experiencing relaxation, and
having positive feelings toward their body from the first term.
However, reducing analgesics was not reported from third term
and a sense of security was not reported during the intervention.
For painmanagement, Case D engaged in not only analgesics and
physical therapy, but self-management for pain through Dohsa-
hou, as well as using both analgesics andDohsa-hou from the first
term until the follow-up term. In terms of behavioral regulation,
most of the deficits Case D reported at the baseline session were
not mentioned from the second term until the follow-up term.
In summary of the results of visual analysis depicted in Table 3,
100% of the VAS scores from Case D for the Dohsa-hou sessions
were below the median baseline for the first term, 100% under
the baseline median for the second term, and no reports of pain
intensity at all for the sessions of the third term in either of
the phases. From inspection of the VAS score medians for the
baseline to follow-up A-phases, Case D exhibited a general trend
of decreasing reports in pain intensity over the period of study.

Case E
Case E showed trends toward alleviating their pain from the first
term onward (Figure 4). Depicted in Table 2, Case E mentioned
experiencing pain reduction, relaxation, and positive feelings
toward their body from the first term. Also, Case E reported a
sense of security from third term. For pain management, Case E
mentioned engaging in not only analgesics and physical therapy,
but also Dohsa-hou as self-management for pain conducted by
themselves and using both analgesics and Dohsa-hou from the
second term until the follow-up term. For changes in behavioral
regulation, most of deficits Case E reported at baseline session
were not mentioned from the third term until the follow-up
term. In summary of the results of visual analysis depicted in
Table 3, 72.7% of the VAS scores from Case E for the Dohsa-hou
sessions were below the median baseline for the first term, 100%
under the baseline median for the second term, and 91.6% for
the third term. From inspection of the VAS score medians for the
baseline to follow-up A-phases, Case E exhibited a general trend
of decreasing reports pain in intensity over the period of study.

DISCUSSION

The aim of this study was to investigate the proof-of-concept
and effectiveness of a hospital-integrated program of Dohsa-hou
movements for indicators of bodily pain relief, improvement
of pain-related life interference as indicators of quality of
life and self-regulatory change among low-functioning patients
undergoing long-term hemodialysis treatment.

Reduction in Chronic Pain During
Dialysis Treatment
With regard to our first research question that Dohsa-hou will
contribute to a reduction in persistent chronic pain during
dialysis treatment, the patients reported decreased pain intensity
levels in terms of VAS scores and qualitative changes in
behavioral regulation, although with varied effects by term.
The results of visual analysis depicted in Figure 4 tentatively
suggest that the Dohsa-hou phase was effective in promoting pain
reduction, as Case B, D, and E exhibited decreases in their pain
levels during the course of the study. Case A and C demonstrated
more unstable VAS scores in keeping with the nature of their
pain conditions; notably, these cases had severe pain associated
with multiorgan failure. After the 46th session, Case A and B
were diagnosed with shunt vessel occlusion (Figure 4, see Case
A and B). Owing to the precariousness of the symptom, they
could not receive HD therapy sufficiently at that time. After
diagnosis, the two participants were able to receive adequate
treatment for the shunt trouble. In spite of this, comparing the
intervention and TAU phases, the results of single-case series
reports of qualitative interviews taken during the intervention
and at follow-up (Tables 2, 3) together with VAS score change
comparisons suggest that the Dohsa-hou intervention phase
appeared to contribute to chronic pain reduction and self-
management behavior for particularly three out of the five cases.

Improvements in Pain-Related Interference
With respect to our second research question, Dohsa-hou was
associated with improvements from pain-related life interference
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via reports of decreased emotional distress and improved
activity levels, self-management ability, and quality of life for
the low-functioning HD patients with chronic pain conditions.
Table 2 shows qualitative points of change as improvements in
pain experience, pain-related activities, regulatory behavior, and
lessened interference with personal care and domestic activities.
Notably, many of these indicators of effectiveness often had
an early onset across cases and were maintained from the first
term to follow-up. These results indicate that Dohsa-hou was
associated with improvements in pain-related life interference
in terms of increases in activity levels, self-management ability
(coping with Dohsa-hou), and daily life improvements. In
this manner, Dohsa-hou established a proof-of-concept for
application and promoted aspects of self-regulation, mainly in
the realm of behavioral regulation, for improving pain-related
life interference.

Promoting Quality of Life Through
Self-Regulation via Dohsa-hou
In addition to lessening pain-related interference, it is important
to offer coping strategies that increase self-regulatory capacity
as psychological flexibility (Davey, 2016). Self-regulation theory
(Carver and Sheier, 1982, 1998) underlies these self-care and
coping skills as a framework for understanding and treating
chronic pain conditions (Sauer et al., 2010). Self-regulation
theory is based on behavioral theory where the focus is on
the self and self-regulatory resources. Solberg Nes et al. (2009,
2010) found that chronic pain patients were more vulnerable
to self-regulatory fatigue than matched controls. In other
studies, the impact of chronic pain conditions on self-regulatory
efforts was found to be mediated by pain, not by any other
factors (Solberg Nes et al., 2010). Since physical self-regulation
aims to redirect self-regulatory efforts toward regulation of
the autonomic nervous system and emotional responses, it is
useful in managing chronic disorders, and observed benefits
may be easily extended to other chronic pain conditions
(Carlson et al., 2001).

Dohsa-hou is a method that leverages the physiological
functions of body movement to exert a direct effect on a
person’s psychological activity. The sense of body control in
this paradigm arises from finding, feeling, and witnessing a
coherence between an intended movement and a synchronous
result (Chervenkova, 2017; Kabir et al., 2018). When a client
acquires new body movement skills, the therapist can reasonably
infer that efforts are being volitionally applied toward facing
real-life psychological problems (Naruse, 1988; Haramaki, 2011;
Haramaki and Nishi, 2012). Many aspects of the mechanism
responsible for the clinical effects are still unclear, but some
studies have indicated that the act of accomplishing Dohsa
tasks contributes to body awareness that facilitates an enhanced
sense of self-control (Konno and Ohno, 1987; Dadkhah, 1998;
Hoshikawa, 1998; Shirouzu and Koshikawa, 2011; Fujino, 2017;
Kabir et al., 2018). All participants were receiving intensive HD
treatment and experienced limitations in their daily lives due
to chronic pain for long periods. They were adapting to these
chronic conditions characterized by low-functional status, and

restricting their activity in accordance with their symptoms,
pain, and other factors. Dohsa-hou encouraged all participants
to engage or re-engage with personal care and domestic activities
(Tables 2, 3) while staying at home in the form of washing dishes,
hanging up washed-clothes to dry, and decreasing the use of
analgesics. While two of the cases exhibited instances of unstable
VAS reporting, turning points in the analysis of the data from
semi-structured interviews especially suggested that rehabilitated
ability to commit to desired activities were reflected in the
time course of the intervention. In this way, the results suggest
that the Dohsa-hou phases conferred some effectiveness toward
pain reduction (Williams and Morley, 2018) by incrementally
and continuously promoting behavioral aspects of self-regulation
(Tables 2, 3).

In terms of the significance of these findings to research
on Dohsa-hou, they add to the evidence base that suggests
the psychotherapy overlaps or interfaces with mechanisms
of physical self-regulation (Sauer et al., 2010), especially in
the narrative sense. Descriptive comparison between clinical
Dohsa-hou and the narrowed repertory of movements explicitly
targeting and augmenting “self-activeness” known as Self-Active
Relaxation Therapy supports this notion (Kabir et al., 2018).
The focus on activity management, relaxation, and behavioral
adjustment (Davey, 2016) in terms of personal care and domestic
activities framed the goals of therapy under their terms and
allowed for a more fine-grained evaluation of expected benefit
or change. Similar to its roots in developmental conditions and
movement disorders, physical regulation via Dohsa-houmight be
especially equipped to target issues in functional status because
the frame for goals is anchored in the simple performance of
movements, in witnessing the self as the agent of change, in
redirecting attention to the body, and in viscerally perceiving
the accompanied experience of relaxation. In this manner, it
might also be reasonable to assume that patients undergoing
dialysis exhibit distress or fear of movement associated with their
treatment, as body tension and movement restriction might be
expected while being attached to the HD machine.

The present study did show some inconsistencies in the
points of change between terms for two of the cases. Cases
A and B seemed to acquire self-regulation abilities during the
Dohsa-hou session compared with TAU (Table 2 and Figure 4),
but Cases A and B were less conclusive about the treatment
effect due to fluctuations in VAS pain scores. This indicates a
discrepancy between the comments from interviews indicating
positive psychological change from self-regulation and VAS score
results. One reason might be traced to the aforementioned
experiences of severe pain between the weeks of 46 and 48 weeks
that were documented to be due to issues with shunt occlusion
(Figure 4). However, this could also be due to limitations in
the study design or interview methodology to pinpoint points
of change or account for treatment expectancy (see Limitations
section). While this study employed these methods to keep the
study burden as low as possible in an effort to facilitate high-
fidelity implementation, this limitation underscores the need
for future studies to extend beyond a proof-of-concept and
address the treatment effect against a randomized control group.
These points notwithstanding, it can reasonably be inferred as a
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preliminary finding that the Dohsa-hou phases were attributed
with the promotion of self-regulation and a degree of quality
of life improvement in the place of severe pain and fatigue,
otherwise the results from the interview questions would have
been chiefly comprised of continuous reports of severe pain
and patterned idiographic indications of incremental VAS pain
score reduction over the course of the study would not have
been observed. While more clearly evident in the other three
cases, these findings remain tentative as despite the use of
longitudinal clinical observation, our results chiefly represent
a proof-of-concept that should be carefully interpreted until
the implementation is compared with stronger designs that can
address possible risks of bias.

While further examination is necessary to parse the treatment
effect more precisely, we surmise that one element in the
mechanism of psychological change or direct contribution from
physical movements in the Dohsa-hou framework to pain
reduction might be similar to aspects of graded exposure in
vivo for movements that patients might find threatening due
to being recipients of intensive treatment (de Jong et al., 2005;
Morley and Williams, 2015). In contrast, or in conjunction with
this theoretical assertion, the relaxation element of Dohsa-hou
might function as a response modulator under the umbrella
of stress coping or emotion regulation (Gross and Thompson,
2007), or recruit awareness or changes in interoceptive attention
tendencies (Kabir et al., 2018) that extend to pain regulation,
but further research is necessary. The constructs of pain
vulnerability antecedents and their consequences might provide
the necessary theoretical framework or otherwise usefully
clarify the contribution of Dohsa-hou to pain-related emotion
regulation (Koechlin et al., 2018). Nevertheless, the approach
of Dohsa-hou, like many others, appears to raise awareness
about the body, and in this study, patients were able to
overcome elements of their pain-related interference and
functional limitations by recognizing and demonstrating some
especially behaviorally-oriented regulatory capacity changes on
the spectrum of adaptive behavior.

Feasibility of Dohsa-hou Implementation
for Pain Management
The strength of this study lies in its ability able to provide
a new and accessible pain management skill for HD patients
with chronic pain. To the best of our knowledge, this is
the first program of its kind for hemodialysis patients in
Japan. Participants demonstrated indications that they were
able to acquire self-regulation skills over the period of 16
weeks until follow-up (1 month after third term: Tables 2,
3). All participants could notice a reduction in pain (changes
in VAS pain score; Figure 4) and improvements in daily-life
interferences as indicators of quality of life change through self-
regulation activities that were associated with the Dohsa-hou
phases (Tables 2, 3). This seems to indicate that as the patients
underwent Dohsa-hou, they adopted the relaxation process as a
new way of coping with their chronic pain. In this way, efforts
to achieve relaxation allowed the participants to break the pain-
tension cycle (Williams and Morley, 2018) and vicious cycle
of self-regulatory fatigue, specifically by acquiring the concrete

relaxation tasks as new pain management skills to supplement
their day-to-day lives.

In the present study, all of the participants demonstrated
an ability to monitor and attend to their body more effectively
by performing the Dohsa tasks and taking part in the semi-
structured interviews (Table 3). Training in communication
skills can be conducted with patients and staff in a general setting
in terms of bedside psychotherapy (Griffith and Gaby, 2005)
during dialysis treatment. In CBT, ACT, self-regulation, and
Dohsa-hou, it is necessary to focus on one’s own experiences of
direct control (Friedberg et al., 2012), development (Hayes et al.,
2013), feedback control process (Carver and Sheier, 1998), and
body movement processes (Naruse, 1988). In the setting of the
present study, the participants had to engage in body awareness
through Dohsa-hou techniques and define their self-awareness
by means of the interview in terms of their physical conditions,
particularly with regard to pain. In future research, it would be
useful to investigate the interaction between chronic patients’
self-awareness and various clinical effects of Dohsa-hou.

The present study used a collaborativemanagement of chronic
illness approach for low-functional HD patients with chronic
pain that coordinated with other health care providers to enhance
feasibility and adherence (Von Korff et al., 1997). Relaxation
training is one of the most widely used and effective pain coping
skills (Keefe et al., 2018). Dohsa-hou focuses on body movements
that anyone can perform, with no particular emphasis on
disorder, dysfunctions, or disabilities. It is a simple and versatile
psychological treatment technique for health providers and could
usefully be integrated through future research into other settings
such as nursing care plans that incorporate range of motion
exercises for treatment toolkits (Tseng et al., 2007; Gordon and
Bloxham, 2016). The target of the body, relative ease of use,
and straightforward psychoeducation associated with Dohsa-hou
may serve as distinct advantages for holistically tackling cases
of severe chronic pain, especially if it can be utilized as another
relaxation-based skill available to buffer simultaneous treatment
modalities (Barlow et al., 2002). Toward this end, and as a direct
result of the current study, the health care staff under supervision
successfully integrated and longitudinally implemented the
Dohsa tasks throughout a 4 months period, completing and
providing data for almost all of the 48 sessions. Along with the
indicators of effectiveness from the pilot implementation, this
record of completion with low attrition indicates strengths for the
program in terms of procedural fidelity, applicability, and feasible
transfer to more rigorous designs for future research.

LIMITATIONS

It is important to note that the strength of these findings is
tempered by the fact that it was a pilot implementation in a
small number of cases with key representativeness and design
limitations. Only 9 (13%) patients reported chronic pain when we
interviewed possible patients for recruitment to this study. This
differs from Brkovic et al. (2016) who reported that the general
prevalence of chronic pain of HD patients ranged from 33 to 92%.
As noted as a point of consideration in systematic guidelines such
as the SCRIBE Checklist (Tate et al., 2016) and the Risk of Bis
in N-of-1 Trials (RoBiNT) Scale (Tate et al., 2014), it should be
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emphasized that this study is a preliminary observation from one
hospital and this discrepancy might limit the generalizability of
these findings.

In addition, we cannot ignore the fact that positive outcomes
could be explained by non-specific factors, such as the treatment
expectancy effects of being in a clinical study and receiving extra
attention from treatment staff. An especially notable limitation
in our study is that our data cannot tease apart the effects of
positive feedback itself. Improving communication skills (Ricka
et al., 2002; Redondo et al., 2004), minimizing the burden for
patients (Griffith and Gaby, 2005; Peterson, 2010), and engaging
in voluntary activities by moderate requests could have played
a role (Friedberg et al., 2012). These strategies have often
been used to elicit effective cooperation from patients toward
better pain relief outcomes and self-management. In addition,
this study depended on the patients’ self-evaluation of their
own pain level and there was a lack of medical diagnostic
evaluation explicitly incorporated into the dataset to account for
confounders, a control group, or measurement of pain-related
mediators (e.g., pain inventory, pain impairment belief, and
psychological flexibility). In future research, the use of more
detailed semi-structured interviews incorporating questionnaires
such as the Brief Pain Inventory or Health-Related Quality of
Life Measures is suggested to clarify or monitor the roles of pain
intensity and or quality of life with greater specificity.

As this was a chiefly idiographic assessment of single-case
series with a simple phase design using participants as their
own control, the RoBiNT Scale as a resource indicates a number
of other possible risks of bias that will need to be carefully
addressed in future studies (Tate et al., 2014). While the length
of the period of study provided a sufficient number of data
points for inter-subject replication, it was still difficult to secure
baseline data that could statistically verify stable pain conditions,
as seen in the emergence of higher VAS pain scores for two
of the cases. However, consistency of data patterns across the
similar phases for the other three cases appears to be supported
by visual inspection (Figure 4 and Table 3) and from the
interview reports of continued use of the tasks at home (Table 2).
The data collection was scheduled and did not commence at
randomly assigned start points under blind conditions. While
coping skill acquisition and psychoeducation are cumulative
in ways that can make it challenging to organize certain
manipulations, future studies with randomized single-participant
designs perhaps utilizing alternating treatments or changing
criterions could be used to build on the proof-of-concept and
offer more to the credible evidence base for interventions
for chronic pain in hemodialysis patients using Dohsa-hou
(Tate et al., 2014; Morley, 2018).

In sum, although limited, in light of the feasibility indicators
of procedural fidelity and proof-of-concept in a cohort of a
longitudinally applied clinical context for five participants of a
known group, some degrees of effectiveness of the intervention
for the clinical end points were observed to allow for the
stratification of future patient groups (Lillie et al., 2011). Future
studies should build on this proof-of-concept trial by monitoring
other factors that affect the condition of patients in terms
of physical health status as well as individual differences in

pain-related constructs. While meta-analyses have indicated that
psychological interventions demonstrate efficacy for chronic
pain, randomized controlled trials remain the level of rigor
necessary to establish their efficacy (Veehof et al., 2011).
Therefore, randomized controlled trials and studies with larger
samples and a comparison with other psychotherapies are needed
to confirm the validity of the present findings.

CONCLUSION

The findings indicated areas of support in the domain of
the promotion of self-regulation through Dohsa-hou as an
adaptive pain coping skill. Specifically, this study suggested that
applying body movement relaxation tasks shows promise as a
psychotherapeutic approach for managing severe chronic pain,
especially in a sample of individuals affected by renal disease.
Dohsa-hou provided indicators of effectiveness by reducing pain
during dialysis as well as improving quality of life through reports
of recouped control over patient-driven desired commitments
to personal care and domestic activities. Overall, this study
suggested that hemodialysis patients are capable of learning to
manage their chronic pain on their own through the deliberate
practice of movement tasks aimed at changing feeling states and
that a collaborative program to facilitate the care of chronic pain
can be provided by clinical staff using Dohsa-hou. Although
more research is needed, this study indicated that one way
to facilitate quality of life change in low-functioning patients
undergoing dialysis is to relieve the burden of chronic bodily
pain by promoting self-management with body movement-
based relaxation.
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Introduction: Pathological confidence in one’s thoughts is a key mechanism of chronic
paranoid thinking. For this reason, many of the current therapies focus on trying to
reduce it. In fact, the way some antipsychotics (e.g., haloperidol) work seems to be
through the induction of doubt. Because of the impact of these pathological thoughts
on positive health, studying the well-being of people who experience paranoid thoughts
is fundamental. The first objective of this research is to apply the Complete State Model
of Health (CSMH) to a sample of patients characterized by the presence of paranoid
thinking. Our second objective is to evaluate the impact of therapies based on reducing
pathological confidence on patients’ well-being.

Methods:. Sixty participants with SCID-5 confirmed DSM-5 diagnosis related with
paranoid thinking and without mood symptoms were recruited. In order to test the
existence of a two continua model of mental health (CSMH), we conducted a parallel
analysis and an exploratory factor analysis. To test our hypothesis regarding the
partially mediating role of doubt between paranoid thinking and patients’ well-being,
we conducted a biased corrected bootstrapping procedure.

Results: As expected, two different unipolar dimensions emerged from the measures
used to assess paranoid thinking and positive health (two continua model of mental
health). When patients received metacognitive and pharmacological treatment, more
paranoid thinking led to more doubt in all thoughts, which in turn affected well-being.
The analyses carried out confirmed the partial mediating role of doubt.

Conclusion: Despite the efficacy shown by both metacognitive therapies and
antipsychotics, it seems that they not only reduce pathological confidence, but can
also affect other thoughts not linked to delirium. This effect of generalization of doubt in
all thoughts negatively affected patients’ well-being and quality of life.

Keywords: well-being, quality of life, paranoid thinking, doubt, Complete State Model of Health

Abbreviations: CBT, cognitive-behavioral therapy; CI, confidence interval; CSMH, Complete State Model of Health;
DSM, Diagnostic and Statistical Manual of Mental Disorders; EFA, exploratory factor analysis; HGUCR, Hospital General
Universitario de Ciudad Real; GAD, generalized anxiety disorder; MCT and MyMCT, metacognitive training; PA, parallel
analysis; PADS, Persecution and Deservedness Scale; PCA, principal component analysis; PIQ, Persecutory Ideation
Questionnaire; SCID-5, Structured Clinical Interview for DSM-5.
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INTRODUCTION

Paranoid delusional thinking is one of the central symptoms of
psychosis. It can appear in a wide spectrum of disorders from
individuals who do not have pathologies (Penn et al., 1997),
to people with delusional disorder, brief psychotic disorder,
schizophreniform disorder, schizophrenia, schizoaffective
disorder, psychotic disorder induced by substances or drugs
or personality disorders (e.g., paranoid personality disorder),
among others (Garety et al., 1999). These delusional thoughts
have traditionally been considered as false beliefs that are hard
to modify, expressed with absolute conviction and not amenable
to reason (Freeman et al., 2013). Therefore, in the study of
paranoid thoughts, primary cognition must be considered, since
irrational beliefs may be the result of a negative evaluation of
situations, relationships with others and their interpretations
(Freeman and Garety, 1999; Freeman et al., 2002; Morrison
et al., 2015). Metacognition should also been taken into account,
since delusional thinking is linked to second-order cognition
(thoughts about one’s thoughts) (Moritz et al., 2016). That is,
delusions are also related to the pathological confidence linked
to incorrigibility, and to the collection of less information
before making a decision or “jumping to conclusions” (Garety
et al., 1999; Freeman et al., 2002; Moritz and Woodward,
2005). This confidence in thoughts is especially important,
given that, regardless of the content of what we think, trust (or
doubt) guides the use of this content (Self-Validation Theory)
(Briñol and Petty, 2003).

Since pathological confidence in one’s thoughts is a key
mechanism of delusional thinking, many of the current
therapies focus on trying to reduce it. One of the most
recent therapies is developed by Moritz and Woodward (2007)
and Moritz et al. (2013), called MyMCT (previously MCT).
This therapy is based on making patients aware of the
cognitive distortions linked to delusional thinking (e.g., “jump
to conclusions” or “overconfidence” in errors). Subsequently,
they are taught alternative coping strategies and information
processing. Therefore, one of the objectives of this therapy
is to reduce confidence in pathological thoughts, in order to
alter delusional beliefs (Moritz et al., 2014a; Eichner and Berna,
2016). However, not only metacognitive therapies influence the
processes of secondary cognition linked to paranoid thinking.
From a cognitive point of view, the induction of doubt is one of
the central cognitive effects of antipsychotics (e.g., Haloperidol)
(Freeman et al., 2002). The antipsychotics also cause patients to
detach from their thoughts, which allow them to treat thoughts
as objects and diminish confidence in them (Kapur et al., 2005).

Therefore, generating doubt to reduce pathological confidence
seems to be a good option in the treatment of chronic paranoid
thinking. This reduction in confidence can occur through
affective or cognitive (in)validation. Affective validation occurs
when people use their thoughts because they feel good about
them or like them (e.g., Briñol et al., 2007; Huntsinger et al.,
2014). Therefore, dampening positive emotions reduces thought
reliance. Cognitive validation takes place when people use their
thoughts because they believe they are valid or correct (see Briñol
et al., 2018 for a description of both types of validation).

The fundamental problem is that the doubt generated (both
by metacognitive therapies and by antipsychotics) could not
only be limited to delusional thoughts (reducing pathological
confidence), it could also be extended to cognition in general
(generating an extreme doubt). This would be especially relevant
given that trust in thoughts is a fundamental variable for people’s
positive psychological functioning and well-being (Taylor and
Brown, 1988). In addition, paranoid thinking greatly affects
patients’ quality of life (Karow and Pajonk, 2006).

For these reasons, studying the well-being of people who
experience chronic paranoid thoughts is fundamental, regardless
of their psychopathological evaluation (Chan et al., 2018). In
fact, the presence of health not only requires absence of disease,
but also having a state of complete physical, mental and social
well-being (World Health Organization, 1946). To evaluate this
state Corey Keyes developed the Complete State Model of
Health (CSMH) (Keyes, 2005). According to this model, health
is not a state characterized solely by the absence of disease,
but also by the presence of indicators of hedonic well-being
(hedonia) and eudaimonic well-being (positive functioning).
The application of this model for the evaluation of patients
with paranoid thinking has interesting consequences given
that the CSMH defends that health and disease are not two
poles of a single dimension, but two unipolar dimensions
correlated with each other (two continua model of mental
health). Therefore, the presence of pathology does not imply
the absence of positive health. Although the CSMH has been
widely applied and tested in different populations (Keyes, 2006,
2009; Bariola et al., 2017; de Vos et al., 2018), the existence of
two different axes (positive mental health and mental illness)
should be examined for each disorder or psychopathological
process (e.g., McGaffin et al., 2015; Díaz et al., 2018) since
there are cases where the existence of two axes is not met (e.g.,
Díaz et al., 2007).

Although it is especially interesting to apply the CSMH in
the study of disorders related to paranoid thinking, to the best
of our knowledge there are no studies that have proven the
existence of two axes in these disorders. There is just one
study in which the CSMH has been applied in the study of
schizophrenia spectrum disorders (Chan et al., 2018), but in
that study the existence of two-dimensions related to mental
illness and positive mental health was not examined. For these
reasons, the first objective of the present research is to apply the
CSMH to a sample of patients with paranoid thinking to explore
the two different unipolar dimensions: paranoid thinking and
positive mental health (i.e., well-being indicators). In addition,
we expect that paranoid thinking and positive mental health
will be correlated.

Finally, our second objective is to study how metacognitive
and pharmacological therapies influence confidence in thoughts
of people with paranoid thinking. Based on previous research
(Moritz et al., 2014a; Eichner and Berna, 2016) our next
hypothesis is that therapies will reduce pathological confidence.
However, we also expect that these therapies will generate
extreme doubt in all thoughts, and not only the ones
associated with delirium. Given that confidence is a key
element of positive functioning, this adverse metacognitive
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effect of generalization of doubt would affect patients’ positive
health (i.e., well-being). As a consequence, we expect doubt
to partially mediate the effect of paranoid thinking on
patients’ well-being.

MATERIALS AND METHODS

Participants
Sixty participants (25 females and 35 males) with SCID-5
confirmed DSM-5 diagnosis related with paranoid thinking and
without mood symptoms (i.e., Schizophrenia, Brief Psychotic
Disorder, Delusional Disorder or Substance/Medication-
Induced Psychotic Disorder) were recruited in the HGUCR.
Recruitment was carried out between September 2016 and
August 2017. Patients were hospitalized and were in a
post-acute or stable phase of their disorders. Patients with
a comorbid diagnosis of other mental disorders at the
time the study was conducted were excluded (e.g., Major
Depressive Disorder). In addition, participants were excluded
if they could not complete questionnaires written in Spanish.
Participants were recruited via letter of invitation explaining
the project and the voluntary nature of participation. They
were 25 women (42%) and 35 men (58%) between 18 and
76 years old. The mean age was 41.12 years (SD = 14.78).
The maximum educational level reached to 57% of primary
education, 20% higher no university education, 20% hold
a university degree and 3% a PhD. Twenty patients had
Schizophrenia, twenty Brief Psychotic Disorder, fifteen
Delusional Disorder, and five Substance/Medication-Induced
Psychotic Disorder. All participants were already prescribed
atypical antipsychotic medication at baseline. Participants
received a metacognitive therapy focused in overconfidence
based on Well’s metacognitive therapy, which assumes that
the cause of disorder is located at the metacognitive level
not at the level of cognitive content (Wells and Matthews,
1996). The adaptation of the Wells’ metacognitive model of
GAD (Wells, 1995) proposed by Morrison et al. (Morrison
et al., 2014) was used. The exact duration of sessions varied,
as a flexible use of the manuals is advocated, based on the
individual case formulation (e.g., Normann et al., 2014; see
Hutton et al., 2014, for a complete description of the therapy).
On average, patients received 562 min of metacognitive
therapy (SD = 51 min).

Procedure
The study was approved by the ethics committee of the
“Universidad de Castilla – La Mancha” (UCLM) and the HGUCR
(Comité Ético de Investigación Clínica HGUCR-UCLM). All
participants were informed that all collected information was
confidential and anonymous, and signed an informed consent.
To avoid possible order effects of the two sets of scales, half
of the participants first completed the PIQ, and the PADS, and
then the Satisfaction with Life Scale, the Positive Affect Scale
and the Psychological Well-being Scales. The other half first
completed the well-being scales and, then, proceeded to complete
the PIQ and PADS.

Measures
Paranoid Thinking
Participants filled the Spanish version (Fonseca-Pedrero et al.,
2009) of the PIQ (McKay et al., 2006), a 10-item tool
that was constructed according to comprehensive definitional
considerations and criteria set out by Freeman and Garety (2000).
The original PIQ and the Spanish version of the questionnaire
have previously used with clinical and non-clinical samples,
showing in both cases excellent reliability and validity as a brief
measurement of paranoid thinking (i.e., persecutory ideation;
Fonseca-Pedrero et al., 2009). Participants answered using a 5-
point Likert scale response format ranging from 0 (very untrue)
to 4 (very true). In addition, the Spanish version (Valiente et al.,
2011) of the PADS (Melo et al., 2009); was used. This scale is
a brief measure to assess both the severity of paranoid thinking
(PADS-P) and the perceived deservedness of persecution (PADS-
D) and is suitable for both clinical and non-clinical populations.
The two subscales possess good internal consistency and factorial
validity (e.g., Valiente et al., 2011). Participants were asked to rate
each item on a 5-point scale ranging from 0 (certainly false) to 4
(certainly true).

Positive Health
According to the CSMH, to measure hedonia indicators,
participants responded to the Satisfaction With Life Scale (Diener
et al., 1985) and Positive Affect Scale. The Satisfaction With Life
Scale (Spanish version; Cabañero et al., 2004) includes five items
with adequate psychometric properties (e.g., Rodríguez-Carvajal
et al., 2010). Participants responded to the items using a Likert
scale ranging from 1 (strongly disagree) to 5 (strongly agree).
Moreover, they completed the Positive Affect Scale (Spanish
version; Díaz et al., 2007) indicating how frequently, during the
last month, they have felt: calm and peaceful, extremely happy,
in good spirits, cheerful, satisfied, and full of life. Participants
answered the items using a response format ranging from 1
(never) to 5 (all the time). We also measured positive function
indicators using the Psychological Well-being Scales (Ryff, 1989;
Díaz et al., 2006). This instrument includes six dimensions of
positive functioning (i.e., autonomy, self-acceptance, positive
relations, environmental mastery, purpose in life and personal
growth). Participants responded using a 6-point Likert scale
anchored with 1 = strongly disagree and 6 = strongly agree. The
structure of six dimensions (with or without a general factor)
has been demonstrated through confirmatory factor analysis in
previous research (Díaz et al., 2006, 2015; Van Dierendonck
et al., 2008). Following Keyes (2005) and Díaz et al. (2018), to
obtain a categorical measure of the presence (flourishing) or
absence (languishing) of positive mental health, we considered
the presence of each indicator when participant’s score in the
scale was equal to or greater than the mean of the general
Spanish population according to an aggregate data set composed
by three samples (Blanco and Díaz, 2005; Díaz et al., 2006,
2007). The cut-off points for the categorical mental health
indicators were: satisfaction with life = 3.28; positive affect = 3.36;
autonomy = 4.24; self-acceptance = 4.31; positive relations = 4.58;
environmental mastery = 4.32, purpose in life = 4.48; personal
growth = 4.56. The presence of positive mental health required
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both criteria of hedonia and positive functioning. Moreover,
each patient took part in a semi-structured interview based on
the indicators proposed by Keyes (2005). The professionals who
interviewed the patients codified the presence or absence of each
indicator. Next, the presence or absence of positive health was
tested based on the same criteria (CSMH categorical diagnosis;
see Supplementary Table S1). The evaluations of well-being
scales and semi-structured interviews converged for 58 patients
(96.7%). In the two divergences found, we used the result of the
semi-structured interview.

Doubt in General Thoughts
To assess participants’ subjective feeling of doubt in general
thoughts two items anchored at not at all (1) and extremely
(9) asking how much doubt they had in their general
thoughts and how invalid they considered their general
thoughts, were administered. Ratings were highly intercorrelated
(r = 0.87), so they were averaged to create a composite doubt
index. Higher values on this index indicated more doubt in
general thoughts.

Data Analysis
To test the two continua model of mental health (two different
dimensions emerge from the measures used to assess positive
mental health and paranoid thinking), we conducted an EFA.
A critical methodological decision concerning EFA is the
number of factors to retain. According to previous literature,
we employed PA, which is one of the most accurate factor
retention methods (e.g., Glorfeld, 1995; Hayton et al., 2004).
Specifically, we calculated the mean and the 95th percentile for
each of the eigenvalues of 100 randomly generated data sets
using a SPSS syntax (O’connor, 2000). Next, we compared these
random data eigenvalues to real data eigenvalues obtained from
a PCA. In the PCA we extracted a number of factors equal
to the number of scales entered into the analysis. Finally, we
conducted an EFA based on the criterion established by the PA
regarding the number of factors to be extracted. We employed
principal axis as factor extraction method (Fabrigar et al.,
1999) and direct oblimin as rotation method, since the emerged
dimensions were expected to be correlated. We computed
factor scores following the procedure proposed by Grice
(2001). To study the relationship between paranoid thinking
and well-being indicators, we used Pearson’s correlations, a
contingency table, and a Fisher’s exact test. Finally, to test
our hypothesis regarding the mediating role of doubt between
paranoid thinking and patients wellbeing, we conducted a biased
corrected bootstrapping procedure with 10,000 bootstrap re-
samples using Hayes PROCESS macro (model 4; see Figure 2).
PROCESS is a computational procedure for SPSS and SAS that
implements moderation or mediation analysis as well as their
combination in an integrated conditional process model (Shrout
and Bolger, 2002; Preacher and Hayes, 2004; Hayes, 2013; Bajo
et al., 2018). Some factors can produce spurious associations,
particularly in a non-experimental study such as the present one.
Therefore, demographic data, including sex, age, and education
level, and DSM-5 diagnosis were introduced as covariates in
mediation analysis.

RESULTS

Descriptive statistics (means and standard deviations) and
Cronbach alpha coefficients (α) of paranoid thinking, well-being
scales and doubt index are displayed in Table 1. As we can see in
Table 2, the results of PA indicate that only the first and second
eigenvalues of the real dataset exceeded random values. Scree
Plot (Figure 1) confirms these results. Based on these findings,
an EFA was conducted. As shown in Table 3, all the well-being
scales essentially loaded on the first factor, explaining 46% of
variance. On the other hand, all paranoid thinking scales loaded
on the second factor, explaining 14% of the variance. These
results support the two continua model of mental health. That
is, mental health has two different unipolar dimensions: Positive
mental health (i.e., Satisfaction With Life Scale, Positive Affect
Scale and Psychological Well-being Scales; factor 1) and paranoid
thinking (i.e., PIQ, PADS-P and PADS-D; factor 2). Correlation
between the two factors was -0.46, which is an indicator of
the strong existing relationship between paranoid thinking and
positive health. To explore in more detail this relationship, we
calculated the Pearson’s correlations of well-being scales and
paranoid thinking scales (Table 4). The psychological well-being
scales were all significantly correlated with PIQ, PADS-P and
PADS-D (with the exception of the correlation between Personal
Growth and PIQ). Precisely, the autonomy scale showed stronger
relation to paranoid thinking than the rest of the scales. However,

TABLE 1 | Means (M), standard deviations (SD), and Cronbach alpha coefficients
(α) of paranoid thinking, well-being measures, and doubt index.

M SD α

Paranoid thinking

PIQ 7.97 8.32 0.94

PADS-P 1.68 0.97 0.87

PADS-D 0.91 0.75 0.87

Subjective well-being 3.21 0.64 0.75

Life satisfaction 3.06 0.95 0.83

Positive affect 3.31 0.75 0.74

Psychological well-being 4.18 0.77 0.89

Autonomy 4.03 0.90 0.70

Self-acceptance 4.21 1.11 0.69

Positive relations 3.83 1.14 0.71

Enviromental mastery 4.15 0.90 0.68

Purpose in life 4.33 0.99 0.74

Personal growth 4.62 0.86 0.71

Doubt index 5.23 2.37 0.93

TABLE 2 | Parallel analysis.

Eigenvalues Random means Real data

1 1.77 5.04

2 1.52 1.62

3 1.35 0.90

4 1.20 0.81

5 1.06 0.61

6 0.95 0.52
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FIGURE 1 | Scree plot.

TABLE 3 | Exploratory factor analysis of paranoid thinking scales and
well-being measures.

1 2

PIQ 0.69

PADS-P −0.44 0.91

PADS-D −0.43 0.75

Satisfaction 0.42

Positive affect 0.49

Autonomy 0.63 −0.65

Self-acceptance 0.92 −0.44

Positive relations 0.50 −0.46

Enviromental mastery 0.73 −0.45

Purpose in life 0.75

Personal growth 0.85 −0.41

Factors correlation −0.46

% Variance 46 60

Presented is the structure matrix of a principal axis extraction with direct oblimin
rotation. The table only presents loadings above 0.40. N:p ratio = 5.5. All
communalities >0.50 with the exception of PIQ (0.45), Satisfaction (0.30), Positive
affect (0.35), and Positive relations (0.35).

the subjective well-being scales showed a weak relationship with
paranoid thinking. Only the relationship between life satisfaction
and PIQ was significant.

Having the existence of the two-dimensionality hypothesis
confirmed, we expected that some patients with paranoid

thinking could be assessed as healthy by meeting the criteria for
the presence of positive health (categorical diagnostic approach).
The categorical diagnosis requires the criteria of hedonia (a
high level on positive affect and/or informed life satisfaction)
and positive function (a high level on three or more of the
psychological well-being indicators) to be met. To test this idea,
we computed a contingency table of positive mental health
(presence-absence) X disorder (Schizophrenia, Brief Psychotic
Disorder, Delusional Disorder and Substance/Medication-
Induced Psychotic Disorder) (Table 5). Notably, 19 patients
(31.7%) were mentally healthy.

Finally, applying the two continua model of mental health
and according to our hypothesis (cognitive and pharmacological
therapies reduce pathological confidence in all kind of thoughts,
not only in pathological ones), we predicted that: (1) more
paranoid thinking implies more external doubt (induced by
longer metacognitive therapy sessions or more antipsychotics
doses) in general thoughts; (2) more paranoid thinking implies
less well-being; (3) more doubt implies less well-being; (4) doubt
partially mediates the relationship between paranoid thinking
and well-being. First, to check that metacognitive therapy was
related to participants’ doubt in their own thoughts we correlated
the total duration of therapy with the doubt index. Pearson
correlation was significant (r = 0.58, p < 0.01), therefore longer
duration implied greater doubt. Next, to test our hypothesis
we conducted a biased corrected bootstrapping procedure using
Hayes PROCESS macro (model 4) (Shrout and Bolger, 2002;
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TABLE 4 | Pearson’s correlations and 95% confidence intervals of paranoid thinking scales and well-being measures.

PIQ PADS-P PADS-D

Subjective well-being −0.29∗ [−0.58 −0.05] −0.25 [−0.50 0.03] −0.20 [−0.42 −0.04]

Life satisfaction −0.27∗ [−0.48 −0.03] −0.13 [−0.41 0.19] −0.12 [−0.38 0.15]

Positive affect −0.18 [−0.53 0.20] −0.26 [−0.52 0.03] −0.25 [−0.52 0.08]

Psychological well-being −0.42∗∗ [−0.60 − 0.21] −0.56∗∗ [−0.71 −0.38] −0.58∗∗ [−0.72 −0.44]

Autonomy −0.47∗∗ [−0.66 −0.24] −0.57∗∗ [−0.71 −0.40] −0.54∗∗ [−0.69 − 0.40]

Self-acceptance −0.41∗∗ [−0.63 −0.19] −0.51∗∗ [−0.67 −0.31] −0.44∗∗ [−0.61 −0.27]

Positive relations −0.30∗ [−0.54 −0.07] −0.40∗∗ [−0.60 −0.16] −0.44∗∗ [−0.63 −0.23]

Enviromental mastery −0.30∗ [−0.51 −0.11] −0.45∗∗ [−0.65 −0.23] −0.50∗∗ [−0.67 −0.28]

Purpose in life −0.30∗ [−0.53 −0.05] −0.39∗ [−0.60 −0.12] −0.46∗∗ [−0.64 −0.24]

Personal growth −0.17 [−0.48 0.11] −0.32∗ [−0.54 −0.05] −0.38∗∗ [−0.57 −0.18]

∗p < 0.05; ∗∗p < 0.01.

TABLE 5 | Contingency table of mental disorder diagnosis and positive health.

Disorder

Schizophrenia Delusional Brief Psychotic Substance Total

Positive health Presence 6 5 6 2 19

Absence 14 10 14 3 41

Total 20 15 20 5

Pearson’s χ2 = 0.23, p = 0.97. Fisher’s exact test p = 0.97.

FIGURE 2 | Doubt in one’s thoughts as a mediator between Paranoid Thinking and Well-being. Figure in the parenthesis (i.e., –0.28) is the direct effect of Paranoid
Thinking on Well-being while accounting for the effect through the indirect path (∗p < 0.05).

Preacher and Hayes, 2004). This approach includes procedures
that compute a 95% CI around the indirect effect and mediation
is supported if this CI does not include zero. Paranoid thinking
was the independent variable, well-being was the dependent
variable, and doubt was the mediating variable (see Figure 2).
As predicted, the data revealed that the 95% CI of the indirect
effect (i.e., the path through the mediator) did not include zero
(Indirect Effect a x b = 0.15, CI 95% = from -0.34 to -0.05), thus
mediation by doubt is supported (Bajo et al., 2018).

DISCUSSION

Primary social cognition (e.g., the content or direction of
thoughts) has been widely studied in paranoid thinking. In
fact, there are different theories that have tried to explain the

importance of social cognition in the origin and maintenance of
this type of thinking (Penn et al., 1997; Freeman et al., 2013).
However, the study of secondary cognition or metacognition
has received less attention, although research in this concept
has grown exponentially in the last decade. The interest in the
study of metacognitive processes linked to paranoid thinking
is basically related to pathological confidence that characterizes
this type of thinking. This confidence is essential to understand
paranoid delusions given that, regardless of the content of what
we think, trust (or doubt) directs the use we make of this content
(Self-Validation Theory) (Briñol and Petty, 2003). Therefore,
increased confidence in a thought leads to more use of this
though. In addition, pathological confidence causes thoughts to
be rigid, and makes it very difficult to modify them (e.g., through
the use of cognitive therapies, CBT) (Moritz et al., 2014a). As a
result, different metacognitive interventions have been developed
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in recent years (e.g., Moritz et al., 2014a; Morrison et al., 2014).
Despite the controversy over whether these therapies act at
a cognitive or metacognitive level (e.g., Andreou et al., 2018;
Capobianco and Wells, 2018), they focus on the generation of
doubt in thoughts related to paranoid delirium (Moritz and
Lysaker, 2018). Moreover, the induction of doubt is also one
of the effects of antipsychotic drugs. For this reason, the main
objective of this research was to analyze the effect of doubt (vs.
confidence) caused by this type of therapies (i.e., metacognitive
and pharmacological based on antipsychotics) on patients’ well-
being and quality of life.

In order to analyze patients’ well-being, we applied the CSMH
to the study of paranoid thinking. First, and according to our
hypothesis, we verified one of the main axioms of the CSMH,
the existence of two different axes: mental illness (paranoid
thinking) and positive mental health (well-being indicators).
Both Horn PA and EFA indicated the presence of two oblique
factors. Although previous research applied CSMH in the study
of schizophrenia spectrum disorders (Taylor and Brown, 1988),
the existence of two-dimensions related to mental illness and
positive mental health has not been proven. To the best of our
knowledge, this is the first time that the existence of this axiom
is confirmed. Despite this bi-dimensionality (mental illness –
positive mental health), both factors were highly correlated. In
this sense, the strongest relations were between psychological
well-being and paranoid thinking (PADSP, PADSD, and PIQ).
In particular, autonomy showed the greatest association with
paranoid thinking. Furthermore, this indicator of psychological
well-being showed a high factorial load (>0.60) in factor 2
(Paranoid Thinking). These results are consistent with previous
research that indicates the strong impact of schizophrenia
spectrum disorders on patients’ autonomy and quality of life
(Prouteau et al., 2005; Carrión et al., 2013).

The existence of two different axes (mental illness – positive
mental health) has interesting consequences. The first is related
to the idea that the absence (or decrease) of paranoid thinking is
not equivalent to the presence of health. Therefore, it is important
to continue working to improve well-being and quality of life of
patients with paranoid thinking, independently of the reduction
of symptoms (Collins et al., 1991; Norman et al., 2000). From
another perspective, a second consequence is that the presence
of paranoid thinking does not necessarily imply the absence
of positive health (i.e., subjective well-being and psychological
well-being). In fact, according to our results, 19 out of 60
patients showed presence of positive health (flourishing) despite
being diagnosed with disorders related to paranoid thinking.
Therefore, patients with clinical symptoms of paranoid thinking
may inform satisfactory levels of well-being and quality of life.
A possible explanation of the high number of patients with
presence of positive mental health is related to our sample, given
that all patients were in a post-acute or stable phase of the
disorders. Even so, other research has also found similar results
(Chan et al., 2018).

Once the main axiom of the CSMH was verified, our main
purpose was to evaluate the impact that metacognitive and
pharmacological therapies based on antipsychotics have on
patients’ well-being. Our results suggest that when patients

received metacognitive and pharmacological treatment, more
paranoid thinking implied more doubt in general thoughts.
This relationship probably appeared because patients with more
paranoid thinking required longer sessions of metacognitive
therapy and higher doses of prescribed antipsychotic. These
results seem to suggest that although the main metacognitive
therapies focus on reducing pathological confidence, they could
be affecting thoughts regardless of whether they were related to
delirium or not. The same might happen with antipsychotics,
that is, their effect on generating doubt may not be specific to
pathological content. Consequently, the generalization of doubt
in all thoughts could negatively affect patients’ well-being. This
result should not be surprising because confidence in thoughts
is a fundamental variable of positive functioning (Huppert and
So, 2013). Indeed, doubt that patients reported in their thoughts
(generated by the metacognitive and pharmacological treatment)
partially mediated the effect of paranoid thinking on well-being.
Therefore, despite the efficacy shown by antipsychotics (first
or second generation; Leucht et al., 2009) and metacognitive
therapies (Moritz et al., 2014a), they can produce a generalization
of doubt which in turn can negatively affect patients’ well-
being and quality of life, at least in the beginning of the
treatment. Previous research (Moritz et al., 2014b) indicated
that in the long term there could be a “sleeper” effect
of metacognitive therapy that would increase patients’ self-
esteem and quality of life. Future studies could explore if
this “sleeper” effect is related to the recovery of confidence
in thoughts not related to delirium. In this sense, to improve
patients’ well-being and quality of life, it seems interesting to
design interventions to increase confidence in thoughts not
related to delirium.

Despite the contribution described above, the present work
has several limitations. The first one is related to the sample
size. We determined the sample size taking into account the
difficulty to access hospitalized patients with paranoid thinking
who would agree to collaborate and fill out the informed
consent. In fact, most studies related to paranoid thinking
and schizophrenia tend to have relatively small samples (Kay
et al., 1987; Briggs et al., 2008; Dias et al., 2013; Eisenacher
and Zink, 2017). Although sample size may have affected
some of our analyses, it did not compromise the obtained
conclusions. Regarding the factorial analyses carried out,
although the ratio N:p is relatively low (5.5), the communalities
are greater than 0.50 (with the exceptions of PIQ = 0.45,
Satisfaction = 0.30, Positive Affection = 0.35, and Positive
Relationships = 0.35). These results indicate an acceptable factor
recovery (MacCallum et al., 1999; Hogarty et al., 2005). In
addition, with respect to external validity, different studies
have found similar results showing the emergence of two
different but related factors of positive health measures (i.e.,
well-being) and pathology (Keyes, 2005; Bajo et al., 2018).
Concerning the contingency table between diagnosis of mental
disorders and positive health, we used a Fisher’s exact test
precisely because we expected low values in the cells of the
contingency table. Regarding the correlation analyses, we have
included CIs to measure the impact of the sample size on the
results (Altman and Gardner, 1988). Finally, in relation to the
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mediation analysis, the smaller the sample size, the lower are
the probabilities of finding a statistically significant mediation
(Shrout and Bolger, 2002). Since our research reveal the expected
mediation effect, this suggests that it is unlikely our study
lacked sufficient power to support the null hypothesis. Another
limitation of our study is that we did not use social well-being
measures to evaluate positive mental health. Given the special
characteristics of our sample, we decided not to evaluate this
aspect, since we did not want cognitive fatigue to affect the results.
Lastly, a final limitation of our study is that patients received
simultaneously pharmacological treatment and metacognitive
therapy. As a consequence, we could not study the effect of
the generalization of doubt in isolation for each treatment.
Probably, the effect of generalization of doubt is produced in
both treatments in an isolated way since the cognitive effect of
the antipsychotics’ confidence reduction does not seem to be
specific for the paranoid thoughts, and there is a high probability
that metacognitive therapy also affects thoughts unrelated to
delusions (Moritz et al., 2014a, 2016). In fact, we found a
significant relationship between the duration of metacognitive
treatment and doubt in general thoughts. Future investigations
should further explore this question.

CONCLUSION

In this study we verified, for the first time, one of the main axioms
of the CSMH: positive mental health and paranoid thinking are
not two poles of a single dimension, but two unipolar dimensions
correlated with each other. Therefore, the absence (or reduction)
of paranoid thinking does not imply the presence of health. As a
consequence, it is important to continue working to improve the
well-being and quality of life of patients with paranoid thinking,
independently of the reduction of symptoms. In addition, the
presence of paranoid thinking does not necessarily imply the
absence of positive health. That is, people with paranoid thinking
can experience satisfactory levels of well-being. Once the main
axiom of CSMH was verified, our main purpose was to evaluate
the impact that metacognitive and pharmacological therapies
based on antipsychotics have on patients’ well-being. Despite
the efficacy shown by metacognitive therapies (Moritz et al.,
2014a) and antipsychotics (first or second generation; Leucht
et al., 2009), it seems that they not only reduce pathological
confidence, but can also affect other thoughts not linked to

delirium. This effect of generalization of doubt in all thoughts
must be controlled, given that it negatively affects patient’s well-
being and quality of life.
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Cochlear implants (CI) support the development of oral language in hearing-impaired
children. However, even with CI, speech recognition in noise (SRiN) is limited. This raised
the question, whether these restrictions are related to the quality of life (QoL) of children
and adolescents with CI and how SRiN and QoL are related to each other. As a result
of a systematic literature research only three studies were found, indicating positive
moderating effects between SRiN and QoL of young CI users. Thirty studies addressed
the quality of life of children and adolescents with CI. Following the criteria of the World
Health Organization (WHO) for pediatric health related quality of life HRQoL (1994) only a
minority used validated child centered and age appropriate QoL instruments. Moreover,
despite the consensus that usually children and adolescents are the most prominent
informants of their own QoL (parent-reports complement the information of the children)
only a minority of investigators used self-reports. Restricted SRiN may be a burden for
the QoL of children and adolescents with CI. Up to now the CI community does not
seem to have focused on a possible impairment of QoL in young CI users. Further
studies addressing this topic are urgently needed, which is also relevant for parents,
clinicians, therapists, teachers, and policy makers. Additionally investigators should use
valid pediatric QoL instruments. Most of the young CI users are able to inform about
their quality of life themselves.

Keywords: QoL, hearing loss, pediatric cochlear implantation, speech recognition in noise, valid instruments

INTRODUCTION

A cochlear implant (CI) is a prosthesis for the hair cells in the inner ear for individuals with severe to
profound hearing loss. CIs support the development of oral language in hearing-impaired children
(e.g., Geers et al., 2016; Cupples et al., 2018; Ruben, 2018), so that children with bilateral CIs perform
better than children with unilateral CI (Lovett et al., 2010; Geers et al., 2016; Moberly et al., 2016;
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Health Quality Ontario, 2019). However, there are limits to CI.
Not all children with CI develop language at an average level
(e.g., Sarant, 2012; Geers et al., 2016; Lund, 2016; Cupples et al.,
2018). Geers et al. (2016) found a persistent language delay in
32% of 10.5 year old children with CI. Furthermore, children
with CI are more restricted in speech recognition in noise (SRiN)
compared to their normal hearing peers (Caldwell and Nittrouer,
2013; Chen et al., 2014; Taitelbaum-Swead and Fostick, 2017).
SRiN depends on the language abilities of young CI users (Ching
et al., 2017), duration of CI use, education of the mother, use
of hearing aids before CI, pre-implant auditory threshold (Chen
et al., 2014) and bilateral CI (vs. unilateral CI, Lovett et al., 2010;
Sparreboom et al., 2012; Jacobs et al., 2016). Additionally, in the
case of normal hearing children SRiN depends on their cognitive
abilities (Roman et al., 2017).

In our noisy world, the ability to recognize and to understand
speech in noise is of tremendous importance. Overall noise
pollution may have more profound effects on children than on
adults, because their cognitive functions are “less automatized
and thus more prone to disruption” (Klatte et al., 2013).
Furthermore, children have fewer options to influence their
environment. Nevertheless, it seems that children are often
exposed to substantial noise. Indoor noise levels in playschools
and schools are often higher than the recommended maximum
noise levels (Sarantopoulos et al., 2014; Chan et al., 2015). For
example, the indoor noise level in occupied classrooms was on
average 69 LAeq dB1 and in unoccupied classrooms 47 LAeq dB
(Sarantopoulos et al., 2014). The level of speech was estimated to
be only 12 dB higher than the level of background noise (speech-
to-noise ratio) during teaching and even less discernible during
break time and outdoor activities (Sarantopoulos et al., 2014).
Noise has a negative impact on school performance of normal
hearing children. The performance on working memory tasks
and comprehension tasks is impaired during lessons with indoor
noise (Klatte et al., 2013; Sullivan et al., 2015).

Studies about hearing-impaired children indicate that
restricted SRiN compromises not only the hearing health and
functioning (listening and understanding), but also other areas
of physical, mental and social health [see the health concept of
the World Health Organization [WHO], 1948]. The effort in
SRiN for hearing-impaired students is shown in longer reaction
times in verbal tasks (impeded physical health) compared to
normal hearing peers (McGarrigle et al., 2019). FM systems
(Frequency Modulation radio waves send speech and other
auditory signals to hearing aids or CI) support hearing-impaired
students during lessons. However, not all students are using
them continuously during lessons (Keilmann and Reutter,
2014). Restricted SRiN is also associated with physical stress
(physical health), as indicated by elevated cortisol levels (Bess
et al., 2016) and by fatigue (Hornsby et al., 2017). Parents seem
to underestimate the fatigue of their children with CI, which
may be disappointing and frustrating for the children and might
lead to feelings of isolation (impeded social health, Werfel and
Hendricks, 2016; Hornsby et al., 2017). Furthermore, restricted
SRiN correlated positively with internalizing and externalizing

1LAeq A – weighted equivalent continuous sound level.

problems of adolescent CI users (impeded mental health, Huber
et al., 2015) and may be one of the reasons, why young CI
users have more peer problems (impeded social health, Huber
et al., 2015; Warner-Czyz et al., 2018). Accordingly, the question
arises, if restricted SRiN impedes the subjective wellbeing of
hearing-impaired children and adolescents, growing up with
cochlear implants.

Subjective wellbeing (SWB) can be understood as a “summary
measure of quality of life” (Wilson and Cleary, 1998) and is
usually characterized by three domains: (i) positive affect, (ii)
life satisfaction and (iii) meaning and purpose of life (Ravens-
Sieberer et al., 2014a; Wallander and Koot, 2016). Quality of life
(QoL) concerns different life areas like the individual‘s economic
status, rights, culture and health (Fayed et al., 2012). Health
related quality of life or HRQoL is commonly “considered to
be a subdomain of the more global construct of QoL” (Davis
et al., 2006). Based on the health concept of the World Health
Organization [WHO] (1948) HRQoL spans the domains physical
health, mental health, and social health. However, there is a lack
of a common definition of pediatric QoL (HRQoL and SWB),
see e.g., Drotar (2004), Davis et al. (2006), Fayed et al. (2012),
Ravens-Sieberer et al. (2014a,b), and Wallander and Koot (2016).

For the assessment of pediatric QoL, child specific instruments
are needed. According to the World Health Organization (WHO)
valid pediatric QoL measures should be (i) child-centered, i.e.,
specifically developed for children, (ii) age-appropriate, taking
into account the developmental status of different age groups, (iii)
validated cross-culturally, and (iv) include self-reports (World
Health Organization [WHO], 1994). Regarding (i) and (ii) recent
studies demonstrate a downturn of SWB (Wallander and Koot,
2016) and HRQoL in adolescence (Warner-Czyz et al., 2011;
Rajmil et al., 2013; Barkmann et al., 2016; Raj et al., 2017).
Therefore, specific self- and parent reports for different age
groups should be available. Regarding (iii) a consensus exists that
children and adolescents are the most prominent informants of
their own QoL (Riley, 2004; Davis et al., 2006; Upton et al., 2008;
Ellert et al., 2011; Ravens-Sieberer et al., 2014a,b).

Children at the age of 5 years are able to inform about their
health states, health functioning (Riley, 2004) and SWB (Ravens-
Sieberer et al., 2014a). From the age of eight on, children are
able to report reliably “on all aspects of their health experiences
and can use a five-point response format” (Rebok et al.,
2001). However, reports are only possible with “child friendly
questionnaires” (Coghill et al., 2009). This implicates, that the
questions of the self-report correspond to the language level,
speech style, reading skills and cognitive status of the respective
age-group (Rebok et al., 2001; Riley, 2004; Davis et al., 2006;
Coghill et al., 2009; Ravens-Sieberer et al., 2014b). Parent reports
should complement the reports of the children, completing “the
picture of a child’s QoL” (Coghill et al., 2009). Children can be
too young or unable to understand the questions, for example
because they have additional special needs. In this case parent
reports are not only required, but essential. Most studies showed
only a poor to moderate agreement between parent reports and
children’s reports about the child’s QoL (Eiser and Varni, 2013;
Rajmil et al., 2013; Silva et al., 2015; Lee et al., 2019. See however
Quitmann et al., 2016). Accordingly, the question arises, whether
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QoL outcomes in CI users vary, depending on whether parent or
self-ratings are considered.

Validated SWB and HRQoL instruments for children and
adolescents correspoding the criteria of the WHO are listed in
Davis et al. (2006), Fayed et al. (2012), Ravens-Sieberer et al.
(2014a,b), and in Wallander and Koot (2016).

The model of Wilson and Cleary (1998) is one of the
most prominent and best validated models of HRQoL in
adults (Bakas et al., 2012; Ojelabi et al., 2017). According
to this model, biological/physiological variables (“cells, organs,
and organ systems”) influence the symptom status, e.g.,
fever. The symptoms in turn influence the functional status,
e.g., some gross motor activities (“Measures of function
assess the ability of the individual to perform particular
defined tasks.”). This again has an impact on the (subjective)
general health perceptions (a “subjective rating” of one’s own
health), and finally the “overall quality of life” (QoL), e.g.,
worry because of a disease. Additionally, there are individual
influences (personality, motivation, preferences, and values) and
environmental influences (social, economic and psychological
support of the environment). Figure 1 shows an adaptation
of this model illustrating an example of the HRQoL of a
young CIs user with a congenital hearing loss. In this example,
restricted SRiN may cause attention problems (functioning) and
listlessness (health perception). Possible consequences may be
impeded physical wellbeing and aggrieved wellbeing at school,
see Figure 1.

There may be other situations causing reduced QoL in young
CI users with cascading effects: Communication problems with
peers, caused by restricted SRiN may provide the perception

of isolation and impede the social wellbeing. If parents do
not notice the problems of their child, this may impede the
wellbeing of the child in the family. If restricted SRiN is
associated with more internalizing and externalizing problems,
these problems may impede the mental wellbeing. Problems
to follow instructions at school or at training, caused by
restricted SRiN may worsen the appraisal of the teacher. This
is possibly perceived as failing by the CI user and may impede
the wellbeing at school or at the vocational place. In all these
situations, there may be mediating effects between SRiN and
QoL. There can also be direct effects: A young CI user perceives
problems to follow the conversation because of the background
noise at a party and is impeded in his social wellbeing.
Studies in normal hearing children showed correlations between
HRQoL and fatigue of children with cancer (Nunes et al.,
2017), internalizing and externalizing problems (Dey et al.,
2012; Ravens-Sieberer et al., 2012) and academic performance
(Degoy and Berra, 2018).

To address the question, whether SRiN impedes HRQoL in
children and adolescents a systematic review was intended strictly
following the PRISMA criteria (Liberati et al., 2009). However,
the systematic literature research resulted in only three papers.
Therefore, we did not carry out a meta-analysis, and present the
findings of our research in the format of a perspective article. In
a first step, we identified all papers reporting about the HRQoL
in young CI-users and summarize the outcomes, to address
whether QoL was impaired in young CI-users. In a second step,
we summarize the three papers reporting a relationship between
SRiN and HRQoL in young CI-users, which are the main focus
of this article.

FIGURE 1 | Wilson and Cleary theoretical framework (1998, doi: 10.1371/journal.pone.0113166.g001) adapted to young CI users, with permission of the authors
and the copyright holder (4/10/19, 4565201160405).
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TABLE 1 | Studies addressing quality of life of children and adolescents with CI.

Author Year Topic Study design Chron. age
(years)

N CI N control
NH, HA,

DD

Scale Child-
centred

Age
appropriate

Self
version

Self-
report
provided

Validated Result

Percy-Smith et al.,
2008

2008 SWB Cross-sectional 2–17 144 216 NH No name No No No No No +

Chmiel et al., 2000 2000 QoL Cross-sectional 3–20 21 No name Yes No No Yes No +

Stacey et al., 2006 2006 QoL Cross-sectional ? 527 No name Yes No No No No +

Huttunen et al., 2009 2009 QoL Cross-sectional 2–12 35 CCIPP Yes No No No Yes +

Schorr et al., 2009 2009 QoL Cross-sectional 5–14 37 Chmiel
2000

Yes No No Yes ? +

Hashemi and
Monshizadeh, 2011

2011 QoL Cross-sectional ? 24 No name No No No No No +

Edwards et al., 2012 2012 QoL Cross-sectional 3–18 89 117? PAQL Yes No No No Yes +

Fortunato-Tavares
et al., 2012

2012 QoL Cross-sectional 6 10 CCIPP Yes No No No Yes +

Sparreboom et al.,
2012

2012 QoL Longitudinal 4–9 30 uni/9 bi GCBI,
NCIQ, HUI

3, SSQ

Yes1/No No No No Yes +

PEDsQL Yes Yes Yes No Yes =

Almeida et al., 2015 2015 QoL Cross-sectional 2–12 12 CCIPP Yes No No No Yes +

Kumar et al., 2015 2015 QoL Cross-sectional 10 33 CCIPP Yes No No No Yes +

Yorgun et al., 2015 2015 QoL Cross-sectional 2–18 161 CCIPP Yes No No No Yes +

Samuel et al., 2016 2016 QoL Cross-sectional <5 410 BAPP Yes No No No Yes +

Razafimahefa-Raoelina
et al., 2016

2016 QoL Cross-sectional 6–17 32 KIDSCREEN Yes Yes Yes Yes Yes =

Noble et al., 2016 2016 QoL Longitudinal 5–17 18 PEDsQL Yes Yes Yes Yes Yes +

Speaker et al., 2018 2018 QoL Cross-sectional ? 16 GCBI Yes No No No Yes +

Sach and Barton, 2007 2007 HRQoL Cross-sectional 9 178 EQ-5D No No No No Yes =

Lovett, 2010 2010 HRQoL Cross-sectional 4–7 20 uni, 30
bi

56 NH HUI 3, VAS,
SSQ

No No No No Yes =

Clark et al., 2012 2012 HRQoL Longitudinal <3 188 97 NH VAS ? No No No Yes +

Liu et al., 2016 2016 HRQoL Cross-sectional 4–11 213 NCIQ, HUI
3

No No No No Yes +

Looi et al., 2016a 2016 HRQoL Cross-sectional 2–18 12 22 HA CuHDQOL ? No No No Yes –

Zhao et al., 2018 2018 HRQoL Longitudinal 3 123 CCIPP Yes No No No Yes +

Huber, 2005 2005 HRQoL Cross-sectional 8–16 29 1501 NH KINDL R Yes Yes Yes Yes Yes –/=

Loy et al., 2010 2010 HRQoL Cross-sectional 8–16 84 1501 NH KINDL R Yes Yes Yes Yes Yes –

Warner-Czyz et al.,
2011

2011 HRQoL Cross-sectional 4–162 134 1501NH KINDL R Yes Yes Yes Yes Yes –

Meserole et al., 2014 2014 HRQoL Cross-sectional 8 129 185 NH CHIP-CE Yes Yes Yes Yes Yes =
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MATERIALS AND METHODS

The procedure strictly followed the PRISMA statements.
Included were papers addressing SRiN measured with speech
recognition tests and QoL, HRQoL, or SWB of children and
adolescents with CI, as primary or secondary outcome. HRQoL
or SWB was measured with validated child-centered and age-
appropriate QoL instruments (see Supplementary Material for
inclusion criteria). Papers about CI users with single sided
deafness were not included. We considered publications until
January 2019 (see Supplementary Material for the search
terms and review procedure). Primary outcomes were the
correlation between SRiN performance and QoL of children
and adolescents with CI and the improvement of QoL after
an improvement of SRiN, respectively. The risk for biases
was estimated with a short checklist (orientation to the
Cochrane risk of bias tool, Cochrane Deutschland, 2016, see also
Supplementary Material).

RESULTS

In step 1 of our review, we removed 1851 citations, all papers
that were not in English or not original research articles. In
step 2 191 citations were removed, which reported studies in
adults, very young children, cost utility analyses or represented
a double citation. The remaining 32 papers were reviewed.
Two papers were removed, because no original data about
QoL, HRQoL, or SWB of young CI users were reported,
or the data were already reported elsewhere (see the flow
diagram in the Supplementary Material). Only eleven out of
the remaining 30 studies, i.e., one third, used validated child-
centered and age appropriate QoL instruments, see Table 1
and Supplementary Material. 19 studies did not use valid
pediatric QoL instruments2. Additionally, as summarized in
Table 1, 20 out of 30 studies relied exclusively on parent or
teacher reports with a trend toward more positive QoL results,
compared to the 10 studies relying additionally on self-reports,
see Table 1.

In a small retrospective study, Huber (2005) addressed the
HRQoL of 18 children with CI (at average 10.7 years old) and
12 adolescents with CI (at average 14.4 years old). There was
a moderate correlation between the SRiN performance and the
HRQoL total score, but only in the self-rating of the children
(Spearman’s r = 0.45, p = 0.03). Noble et al. (2016) performed
a cohort study with 18 young CI users at average 10.7 years
old. The authors investigated, if significant improvements in
speech recognition in quiet and in noise (result of a remapping3)
after 4 weeks were accompanied by an improvement in HRQoL.
As the hearing performance in quiet and in noise of the CI

2Two thirds (19 papers) used adult QoL questionnaires, e.g., Nijmegen Cochlear
Implantation Questionnaire, homemade questionnaires (e.g., Chmiel et al., 2000),
and other PROMS for children (e.g., Children with cochlear implants parental
perspectives), and adults (Speech, Spatial, and Qualities of Hearing Scale), see
Table 1.
3“Mapping (or MAPping) is the term for programming a cochlear implant to
the specifications and needs of its use” (http://cochlearimplantonline.com/site/
mapping-a-cochlear-implant/).
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users improved (p < 0.05), the HRQoL total score improved
also (p < 0.05), but only in the self-rating. Haukedal et al.
(2018) retrospectively compared the HRQoL parent rating of
106 CI users (mean age 9.2 years) with 80 normal hearing
children and adolescents (mean age 9.3 years). CI group and
NH group did not differ significantly in age; however, the IQ
was significantly higher in the NH group. The authors found
small correlations between scores on SRiN and the HRQoL
total score (r = −0.28, p = 0.024), and the school functioning
(r =−0.244, p = 0.048). However, the correlations did not survive
controlling for age.

In summary, all three studies point to SRiN as a possible
moderator of HRQoL in children and adolescents with CI.
However, the correlations were only low, and none of these
studies has examined the possible moderating relationship
directly in a longitudinal design. Furthermore, two of the studies
were underpowered and the third one had problems with the
matching criteria between study and control group (higher IQ).
One study was performed without self-reports. In all three studies
the risk for biases (orientation to the Cochrane risk of bias
tool, Cochrane Deutschland, 2016) was low to medium (compare
Supplementary Material).

CONCLUSION AND VIEWPOINTS

In a systematic literature research, we identified only three
papers indicating positive moderating effects between SRiN
and QoL of young CI users. This is astonishing, because
numerous studies on adults with CI are dealing with this
topic. In a systematic review and meta-analysis McRackan
et al. (2018) listed 27 papers informing about 1394 adult CI
users and found small, but significant associations (r = 0.24–
0.26) between SRiN and HRQoL in adults. However, the
results about hearing-impaired adults are not valid for hearing-
impaired children and adolescents. First, because there is
a difference in the onset of hearing loss: Most adults
become hearing-impaired in adulthood, whereas most children
and adolescents are hearing-impaired since birth. Second,
because there is a difference in the living conditions of
children and adults. For example, children must attend
schools (in noisy schools, see above) whereas adults have
more options to influence their environment and work
place. Accordingly, there is an urgent need for further
studies addressing possible associations between SRiN and QoL
of young CI users.

Restricted SRiN may be a burden for the QoL of children and
adolescents with CI. Information about this topic may also be
relevant for parents, clinicians, and therapists who are usually not
aware of a possible load of young CI users. Additionally, these
studies are relevant for teachers and for policy makers, who are
handling possible additional special needs, for example classes
with fewer students or an additional support for trainees with CI
in a noisy work place.

One of the reasons for this lack of studies may be a limited
awareness of parents and clinicians for possible quality of life
problems of hearing impaired children and adolescents with

CI. Papers relying exclusively on parent/teacher ratings indicate
a tendency toward more positive conclusions than the papers
relying additionally on self-reports and may overestimate the
QoL in young CI users. However, it remains to be clarified
whether parents actually overestimate the QoL of their children
with CI [see Huber (2005, 2007) and Loy et al. (2010) on one
side and the Haukedal et al. (2018) on the other side]. Parents of
non-clinical samples report higher child QoL than the children
themselves (Upton et al., 2008).

Given these results, it was striking, that only a minority
of studies on QoL in young CI users provided children’s
self-reports. One problem that may arise with children’s self-
reports are the language comprehension skills of children
with CI. One should concede, that until school age many
children with CI have a language delay (Sarant, 2012;
Geers et al., 2016; Lund, 2016), but that the majority of
older children and adolescents with CI have normal (age
appropriate) language skills (Geers et al., 2016). Therefore,
following the concepts of QoL (see section “Introduction”),
we strongly recommend the inclusion of self-reports for
school-aged children with CI. Additionally, speech tests
examining lexicon and syntax can help to identify patients
with insufficient language comprehension. If needed, written
and oral support can be provided during the survey, which
does not replace the questionnaire. However, these adaptions
are only possible with the permission of the authors of
the QoL instrument4.

Furthermore, it was striking, that the majority of investigators
used non-valid instruments for the assessment of pediatric
quality of life, which may bias the results. Some authors
argued that the use of adult questionnaires or homemade
questionnaires was justified for children and adolescents with
cochlear implants, because there are no disease (problem)
specific QoL instruments5 available. However, we think, that this
no longer applies. The child HEAR-QL (Hearing Environments
and Reflection on Quality of Life, 7–12 years, Umansky
et al., 2011) and the adolescent HEAR-QL questionnaire,
12–18 years (Rachakonda et al., 2014) are validated problem
specific HRQoL instruments. To our best knowledge these
instruments are still waiting for a study addressing the
HRQoL of young hearing impaired CI users. Using age-
appropriate instruments is particularly important when
obtaining self-reports.

Final Conclusion
The question whether restricted SRiN impairs QoL of young
CI users has been understudied, possibly due to an under-
estimation of QoL problems in children and adolescents with CI.
In order to adequately assess QoL in young CI-users, both parent-
and self-reports need to be considered and valid pediatric QoL

4Support is provided by short standard sentences, which are presented both orally
and written. Theses sentences are strictly following a written guideline. Paraphrase
the questions of the survey, however, does not replace them. Please note, that
permission of the authors of QoL instrument may be needed for this adapted
format. In some cases the use of a sign language interpreter may be required.
5In contrast to generic instruments.
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instruments should be used. Subjective well-being is an important
component of QoL and the majority of young CI users are able to
provide self-reports.
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Background: Diverse wellness-promoting mobile health technologies, including mobile
apps and wearable trackers, became increasingly popular due to their ability to support
patients’ self-management of health conditions. However, the patient’s acceptance
and use depend on the perceived experience and the app appropriateness to the
patient’s context and needs. We have some understating of the experience and factors
influencing the use of these technologies in the general public, but we have a limited
understanding of these issues in patients.

Objective: By presenting results from an explorative study, this paper aims to identify
implications for the design of mobile apps and wearables to effectively support patients’
efforts in self-management of health with a special emphasis on support for self-efficacy
of activities contributing to health.

Methods: An explorative mixed-method study involving 200 chronically ill patients
of Stanford Medical Center (Stanford, CA, United States) was conducted between
mid-2016 and end of 2018. Amongst these, 20 patients were involved in a 4-weeks
study, in which we collected the underlying wearable device use logs (e.g., Fitbit) and
subjective use experience [via an Ecological Momentary Assessment (EMA)], as well as
patients’ momentary perception of general self-efficacy in their natural environments and
different daily contexts.

Results: The results indicate that mobile apps for health and wearables have the
potential to enable better self-management and improve patients’ wellbeing but must
be further refined to address different human aspects of their use. Specifically, the
apps/wearables should be easier to use, more personalized and context-aware for the
patient’s overall routine and lifestyle choices, as well as with respect to the momentary
patient state (e.g., location, type of people around) and health(care) needs. Additionally,
apps and devices should be more battery efficient and accurate; providing timely,
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non-judgmental feedback and personalized advice to the patients anywhere-anytime-
anyhow. These results are mapped on major sources of the individuals’ self-efficacy.

Conclusion: Our results show how the apps/wearables that are aimed at supporting
the patients’ self-management should be designed to leverage and further improve
the patients’ general self-efficacy and self-efficacy of activities contributing to chronic
disease management.

Keywords: self-efficacy, digital health, mhealth, self-management, technology acceptance, behavior assessment,
health apps, user experience

INTRODUCTION

Smartphone and wearable usage is growing rapidly. Currently,
more than 2.5 billion people use smartphones with this number
projected to reach 5 billion in 2025 (GSM Association, 2018).
Along the same trend we observe almost an exponential increase
in the number of individuals diagnosed with chronic diseases
like diabetes, cardiovascular disease or chronic obstructive
pulmonary disease (Antó et al., 2001; Zheng et al., 2017;
Piché et al., 2018). The proposed Chronic Care Model
aims at better management of these individuals and includes
recommendations for all different components of care, including
the implementation of the health system itself, the design and
delivery of decision support systems, the design of clinical
information systems, the support for patient self-management,
community resources and their delivery system design (Wagner
et al., 2001). Smartphone and wearable devices have the
potential to influence all aspects of this model, especially
patient self-management support and community resources.
Specifically, smartphones and wearable devices enable more
convenient delivery of services for patients’ education, coaching,
self-monitoring, personal goal-setting and social support.

Self-management of health implies management of activities
contributing to health including physical activity, nutrition,
stress, sleep, medication intake, and management of symptoms
(Morgan et al., 2017; Powers et al., 2017). Self-management for
chronically ill patients is highly suggested and even required,
especially for patients who see their specialist occasionally and
need to manage their condition daily (Wagner et al., 2001).
Self-management has been shown to play a role in the reduction
of disease exacerbations in chronically sick patients and improve
adherence to rehabilitation (Bodenheimer, 2002; Gallagher et al.,
2008; Duscha et al., 2018). This is achieved by continuous
and unobtrusive monitoring of the patient’s health state while
enabling the patient to follow an almost-normal daily life routine.

Self-efficacy is the self-belief that an individual can manage
his/her daily life and put in effort to get the desired behavioral and
health outcomes (Bandura, 1977). General self-efficacy entails
general attitudes and self-beliefs to cope with a variety of
difficult demands in life. Self-efficacy of health is a complex
psychological concept that varies over time for the same person,
according to their current health state and treatment plan. It
is highly correlated with the patient’s self-management efforts
and hence their health outcomes (Strecher et al., 1986; Sarkar
et al., 2006; Ross and Mirowsky, 2010; Bethancourt et al., 2014).

There is a large role of self-efficacy of activities contributing to
the long term health state of patients (Lenferink et al., 2017;
Cameron et al., 2018).

Self-efficacy has been shown to improve self-management,
in direct and indirect ways. A cohort study focused on a
chronic disease self-management program found that after
7 weeks of a self-management program with an emphasis
on self-efficacy (including problem solving, decision making
and confidence building skills), participants made statistically
significant improvements in their health status, self-efficacy and
health behaviors and had fewer emergency department visits
(Lorig et al., 2001). This study illustrates that programs that
have a self-efficacy focus can help patients improve their self-
management. Self-efficacy can also improve self-management
in a more indirect manner. Self-efficacy can lead to an in
increase in self-belief that can spillover across other domains
of life, contributing to health indirectly, e.g., having better
communication and better quality of social interactions (Lauren
et al., 2016). It has been shown that patients with greater quality
of social interactions are more successful at self-management
(Reeves et al., 2014). Additionally self-efficacy can allow
individuals to build on successes, tackling easier behaviors
successful and spilling over in attempting more challenging
behaviors (Lauren et al., 2016). Although self-efficacy has been
shown to improve self-management, the rudimentary patient
education provided by the current health system is not sufficient
to leverage and improve this self-efficacy, hence so many patients
relapse over time (Lorig et al., 2001).

The wide use of smartphones and wearables may provide
a method for increasing self-efficacy and self-management in
patients with chronic conditions, although there is limited
research on its efficacy (McCabe et al., 2017). However, we still
know little on the role of this technology on patients’ self-efficacy
of health-related activities and on if/how chronically ill patients
use and experience the widely available smartphones/wearables
(Wang et al., 2014; Hamine et al., 2015; McCabe et al., 2017).
It has even been claimed that current so-called “gadgets” are
ignoring large groups of people including physically impaired
elderly and chronically ill individuals, the ones who may need the
most support (Herz, 2014).

This study presents results from an explorative mixed-method
study of 200 chronically ill patients at the Stanford Medical
Center (Stanford, CA, United States). Amongst these, 20 patients
were involved in a 4-weeks study, in which we collected the
underlying wearable device use logs and subjective experience
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of use, as well as patients’ momentary perception of general
self-efficacy in their natural environments and different daily
contexts. This study is different from previous research in that
it correlates in situ experiences with technology captured and
self-reported self-management efforts, as well as and momentary
self-efficacy assessments.

In Ickin et al. (2012), the authors presented factors influencing
quality of experience of mobile applications in general public. The
study presented in here is largely inspired by this past study (Ickin
et al., 2012) and draws comparisons between its findings, but
expands toward wearables in users with chronic conditions. The
overlapping analyzed factors influencing the user’s experience
with the mobile applications include: “application interface’s
design,” “application performance,” “battery,” “phone features,”
“apps and data connectivity cost,” “user’s routine,” and “user’s
lifestyle”(Ickin et al., 2012). The study presented in here is
bringing these results forward by showing if/how chronically ill
patients use and experience the widely available smartphones
apps and wearables, and what is the role of technologies in
patients’ self-management of health, and specifically their self-
efficacy of health-related activities.

METHODOLOGICAL APPROACH

Methods
Our research was purely explorative and we use a mixed-methods
approach incorporating both qualitative and quantitative
methods, and involving patients at different stages, via the
following: (i) entry survey/open-ended interview (ii) The
Ecological Momentary Assessment (EMA), (iii) The Day
Reconstruction Method (DRM), and (iv) The mQoL-Log. (i)
The entry survey/open-ended interview on the Stanford-based
Website (RedCap), was used to collect the patients’ health state
and socio-demographics, current self-management behaviors,
general self-efficacy and health status, and overall attitudes
toward and experiences with mobile apps/wearable (if any) for
self-management (Supplementary Material). (ii) The Ecological
Momentary Assessment (EMA) also referred to as Experience
Sampling Method (ESM) (Hektner et al., 2007) was used to
gather general self-efficacy (SE) perception (Lorig et al., 2009). It
was gathered daily along one randomly selected question from
10 questions (Appendix 1) like “Today, I can manage to solve
difficult problems if I try hard enough”(answer choices ranging
from 1 “Not at all true” to 4 “Exactly true”) and was asked on
smartphone screen at a random time in predefined waking hours
of the morning. We designed the EMA questions such that
each SE question was asked to each participant in a uniform
distribution, i.e., three times along the whole study duration.
Additionally, we deployed EMA to evaluate the momentary
user’s experience (QoE) with a wearable/mobile app, with
questions along the Mean Opinion Score (MOS) (International
Telecommunication Union, 2015) for ICT-services (“How would
you rate the experience for the application,” with answers ranging
from 1 “the worst” to 5 “excellent”). They were asked during
the waking hours of a day randomly after closing the fitness
app (e.g., Fitbit) on the phone, i.e., the user was not able to

predict when, along the app usage, the QoE question will be
triggered to him/her. Each rating is purely a subjective, episodic
assessment of the event provided on the basis of the given
perception of the user in a given context. The EMA method
contributes to capturing the momentary “ground truth” SE and
user’s QoE data in the studies. (iii) The Day Reconstruction
Method (DRM) (Kahneman et al., 2004) is a semi-structured
interview, which enabled participants to reflect on their recent
past user’s experiences and attitudes, from the past 24 hours. It
puts the EMAs into context and enables us to identify the factors
influencing the particular user, which may not be captured
automatically. The DRM method contributes to capturing a
day-level “ground truth” data in the studies. (iv) The mQoL-Log
is a measurements-based Android OS smartphone logger that
has been developed and validated in our lab (Manea and Wac,
2018) enabling automatic, continuous and unobtrusive gathering
of the smartphone usage data (on, off, apps used, charging,
WiFi/Cell ID connectivity), and details about the user’s context
(physical activity e.g., walking while using phone, location
derived from WiFi/Cell ID).

The interviews, surveys and DRMs data were analyzed by
grouping words into clusters via an affinity clustering method.
The coding and grouping of words into clusters was done by two
independent coders. Inter-rater agreement was derived via a joint
probability of agreement, i.e., the percentage of the time the raters
agree in coding. We then derived statistics of the user’s interaction
with the mobile app/wearable based on the mQoL-log datasets.

Study Participants
We recruited 200 participants from Stanford Medical Center
(Stanford, CA, United States), within the Bariatric and Metabolic
Interdisciplinary Clinic or the Multi-Organ Transplantation
Clinic. The Institutional Review Board of Stanford University has
approved the study (IRB #29414 and #28265). All participants
were informed about the goals of the study, the procedure, the
data collected, stored and processed for the purpose of research,
the risks and benefits of participation, and that they can withdraw
from the studies and request his/her data deletion at any point in
time, without any negative consequences. Each participant signed
the consent form providing the above information in detail.
At recruitment, all participants were assigned an anonymous
identification code, which was used throughout the study. The
collection of personal information (e.g., name, email addresses)
was kept to a minimum. Participants were included in the
study if they were cognitively intact (assessed through their
understanding of the study and consent form) English-speaking
adults who used Android OS smartphones daily. Many study
participants (n = 180) only completed the open-ended interview
at the beginning of the study, where they went into length
about why/why not they use mobile apps/wearables for self-
management. Amongst the 200 participants, the first n = 20
participants who had a wearable (e.g., FitBit) or a mobile
application that the used for their own health self-management,
committed to the 4 weeks or more (M = 35 ± 5 days) data
collection part of the study where they answered the EMAs
and completed the DRMs and had the mQoL-Log installed on
their phones. The convenient sample of n = 20 participants was
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recruited by the team as a follow up and along the 4 weeks of
data collection and interviews. Participants’ characteristics are
shown in Table 1. None of the participants had accessibility
problems related to their phone use and, when asked, none
of them admitted that they are adversely affected by the
beliefs regarding Electromagnetic Fields (EMF) health issues for
mobile phone usage.

RESULTS

In the following sections we present the results acquired along
our study for all participants (n = 200), ranging from non-user
or limited use and factors influencing that (section “Smartphone,
Mobile Apps, and Wearables Non-Use”), to factors influencing
the user’s experience (section “Use and Experience of Mobile
Apps and Wearables by Patients”), to a specific focus on self-
efficacy construct and our analysis how does it influence the use
of technologies by patients (section “Self-Efficacy”).

Smartphone, Mobile Apps, and Wearable
Non-use
Some participants (n = 10) do not use technologies for self-
management of health and admit it, ranging from asking for
advice on how it can be used (e.g., they never heard of Fitbit) to
denial of its use for their own health. An older male participant,
visibly angry to be asked that question, pointed out “I don’t mix
my smartphone with my health,” another female patient said “I do
not want a phone reminds me about my disease” and yet another
one “I have got a [Fitbit as a] gift and I dropped it.” Further,
another one visibly amused by question said that “It’s all in here”
[indicating his/her own head].

Some patients (n = 18) may have tried or have some experience
with technologies contributing to own self-management, but did
not use it regularly at the time our study was conducted and did
not have any plans to use it in the near future. The input for these
participants we got is that “Privacy is an issue,” “It’s complicated,”
“I do not know how to use it,” and “I am not a techie.” These types
of statements apply equally to older male and female patients.

Use and Experience of Mobile Apps and
Wearables by Patients
The Mobile Apps and Wearables Being Used
The rest of the participants (n = 172) were actively using
smartphone apps or wearables for their own use. Most
frequently used mobile applications were dieting applications like
MyFitnessPal or calorieCounter, or exercise ones (RunKeeper,
Endomondo) or the built-in Apple “Health.” As the study
took place at Stanford, many of the participants (n = 48)
mentioned Stanford Health Care “My Health” App, enabling
them access to their own Stanford Health records. Additionally,
they mentioned the importance of Google Search, WebMD,
Facebook (for keeping in touch with loved ones), games, notes
(to register symptoms), medication reminder apps, calendar, or a
bible app (for mental health). Figure 1 visualizes in a word-cloud
the names of health applications mentioned or used by study

participants. The word-cloud visualizes the app frequency as a
weighted list, as the font sizes are set in relation to the frequency
of the corresponding app name.

Many participants (n = 27) mentioned that they use the
built-in activity tracker apps (Apple Health and Google Fit) and
treat their smartphone as a “wearable,” even if they are aware of
potential inaccuracies as they sometimes forget to take along their
phones. The external wearable devices were used include Fitbit,
Apple Watch, iFit, JawboneUP, Garmin, Samsung Gear, Nike+.
Figure 2 visualizes in a word-cloud the names of wearables
mentioned or used by study participants. From the interviews
we also understood that some (especially male) participants
stopped using wearables like Garmin/Polar and started to use
smartphone built-in activity tracker. Female participants enjoyed
the playful jewelry-like design aspects of a wearable and in
many cases had other band colors besides the default black for
their Fitbit bands.

With respect to how much the wearables and apps were
actually used, the results are as follows. From the 4 weeks study
we saw that the participants who participated with their own
wearable, were not frequently checking the mobile apps to see the
results of their steps or calories. This was mostly because either
the participants relied on notifications provided by the phone
(e.g., for achieved goal of reaching predefined steps by predefined
lunch time) or because these wearables have their own screen,
where they can see the numbers (e.g., steps) without going into
the phone app. In fact, based on datasets collected via mQoL-log
we derived that the participants were interacting with a wearable
(and specifically with a mobile app associated with a wearable)
or a mobile app (like MyFitnessPal) on average less than 5 min
a day. When asked for the context of the wearable/apps usage
along the DRM, they declared that they usually use these apps
when alone or as a distraction when surrounded by others
(co-workers, strangers), who are not paying attention to the
participant checking his/her phone. None of the participants
declared their wearable/app usage and content (e.g., steps in a
given day) to be a topic of the social interaction.

Factors Influencing Experience of Mobile Apps and
Wearables by Patients
Overall, the experience of using smartphone, apps and wearables
was reported as a positive one, as even one of the patients
admitted – smartphone apps “Keep me sane” (S5). Along this
line, there are multitude of factors influencing the nuances
of the user’s experience with mobile apps and wearables. We
have used 100+ expressions from our 20 patient’s weekly DRM
interviews, additional 180 patients’ interviews in the clinic.
Figure 3 represents all the expressions used by study participants.
We have grouped these words into clusters by using affinity
clustering method, which we then labeled along the identified
factor. The coding and grouping of words into clusters have
been done by two independent coders, and their measure of
agreement was 87%. The most disagreements were related to
person’s routines and lifestyle choices, because sometimes it was
about framing of e.g., notifications (interface design) or charging
patterns (the battery aspect) fitting into the lifestyle choices
and user routines.
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TABLE 1 | Characteristics of the 20 participants collecting data for at least 4 weeks.

ID Age
range

Gender:
M/F

Profession Mobile
provider

QoE at the
entry survey

Days
participated
(M: 35 ± 5)

Total no of
QoE answers

in study

Most frequent
QoE-along
the study

(1–5)

No. of low
QoE

(MOS = 1,2)

Wearable (W) or
mobile health

app (A)

Total no. of SE
answers in

study

SE (M ± SD)
(1–5)∗

S1 36–45 M Senior engineer T-Mobile 3 38 46 4 (48%) 8 W: FitBit 20 3.75 ± 2.06

S2 36–45 F Librarian T-Mobile 4 26 63 4 (73%) 6 A: MyFitnessPal 17 3.47 ± 1.23

S3 45–55 M Administrator Verizon 5 18 63 5 (40%) 7 A: SleepLike Android 6 3.03 ± 1.16

S4 36–45 F Administrator/clerical Verizon 4 38 128 5 (88%) 2 W: FitBit 38 3.73 ± 0.86

S5 55–65 F Professional caregiver Verizon 5 41 88 4 (61%) 0 A: WebMD 29 3.96 ± 0.90

S6 25–35 M Designer AT&T 4 41 95 4 (71%) 0 W: FitBit 36 3.89 ± 1.02

S7 25–35 F Artist AT&T 4 15 74 5 (53%) 0 W: Garmin 15 3.80 ± 1.52

S8 18–24 F Entrepreneur AT&T 4 44 78 5 (67%) 10 W: Nike+ 36 4.00 ± 0.30

S9 36–45 F Senior manager Sprint 4 35 120 4 (68%) 2 A: MyFitnessPal 34 2.8 ± 2.88

S10 36–45 M Mental health counselor Verizon 5 31 83 3 (41%) 6 W: FitBit 27 3.94 ± 1.12

S11 25–35 M Office worker AT&T 4 31 89 4 (67%) 8 W: FitBit 29 3.34 ± 3.27

S12 36–45 F Nurse T-Mobile 5 43 33 4 (89%) 0 W: FitBit 2 3.00 ± 3.42

S13 18–24 F Student Verizon 4 35 77 4 (87%) 5 A: MyFitnessPal 31 3.61 ± 0.98

S14 45–55 F Office worker T-Mobile 5 40 89 5 (58%) 0 W: iFit 26 3.12 ± 3.74

S15 18–24 F Clerical T-Mobile 5 33 40 5 (63%) 2 A: MyFitnessPal 30 3.53 ± 2.39

S16 18–24 F Student AT&T 4 41 119 5 (74%) 3 W: Nike+ 29 2.62 ± 1.72

S17 45–55 M Professional caregiver T-Mobile 3 55 155 3 (48%) 12 W: FitBit 101 4.0 ± 1.28

S18 25–35 M Office worker AT&T 5 28 99 5 (67%) 1 W: Samsung Gear 21 3.81 ± 1.23

S19 45–55 F Office worker Verizon 4 31 117 4 (55%) 4 A: MyFitnessPal 29 2.69 ± 0.66

S20 18–24 F Clerical AT&T 4 37 128 5 (70%) 1 W: FitBit 34 2.29 ± 1.61

∗SE is considered “very high” if its above 3 (green), “high” for 2.5–3 (yellow), “low” for 2–2.5 (orange), and “very low” for below 2 (red).
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FIGURE 1 | Mobile health applications used by study participants.

We have distinguished the following factors influencing the
user’s experience and discuss them in light of previous research
on factors influencing the experience of commonly used mobile
applications as identified in a 2012 study (Ickin et al., 2012).
We first discuss the seven factors from the previous research
by comparing them with previous results and expanding them
toward wearables, and then add three new factors identified
explicitly by this research.

Application and wearable interface’s design and notifications
In Ickin et al. (2012), it was pointed out that users struggled
with the key positioning, web-page scrolling, and screen resizing.
Additionally, users found web versions of the applications at
times easier to use than mobile versions of the applications (Ickin
et al., 2012).

The issue of preferring an input of long text or manual
data on laptop (larger screen) is still present. Overall,
the application interface in terms of application/wearable
interaction was mentioned very often, yet not in negative
terms of bad interface design, but in positive terms of
application/wearables notifications keeping the user informed
and content. Notifications provided by applications where
discussed much more often than the application interface
itself. Wearables’ notifications are there to fit in the routine
and unobtrusively support the user’s goal matching along a
day. For non-routine days, e.g., with less physical activity – the
lack of notifications from wearable will be the first indicator
of “bad” day in terms of matching the user’s goal: “If I do

FIGURE 2 | Wearables used by study participants.

not get notifications along my afternoon, I know I am in
trouble” (S12). Additionally, notifications had to be found to be
informative. Notifications that did not serve any purpose resulted
in participants abandoning the device (e.g., Fitbit) or turning off
the notifications completely from these specific applications. An
example of a helpful notification was, e.g., “Each 1000 steps I get
reminded to drink water” (S10).

Application and wearable performance
In Ickin et al. (2012), it was pointed out that applications did
not always meet user’s expectations due to typing difficulties,
application settings, and network connectivity issues.

In our study, some individuals complained about applications
not providing expected services or about the poor performance
of their underlying network that influenced the provision of
these services. A participant said, the “Internet can be touchy”
(S7), to express their concern with the underlying network
connectivity. Additionally, the participants complained about the
lack or erroneous apps sync, low accuracy of Chinese input
recognition, or inaccurate GPS. The lack of constant reliability
can be a source of irritation: “When and app doesn’t work as
it should, my blood pressure skyrockets with the frustration”
(S5). Ultimately, participants expressed that if an application is
constantly malfunctioning or not refreshing content, they will
stop using the application all together.

Smartphone and wearable battery
In Ickin et al. (2012), it was pointed out that battery limited usage,
especially later in the day.

Battery efficiency is consistently influencing the experience
of the mobile users on a growing scale. Users are using more
and more applications and services while continuing to expect
that their phone will support them throughout the whole day.
One participant was travelling and used an additional battery to
support their needs. Overall, users recognized that the battery
capacity issue related to usage, e.g., navigation, with screen on,
GPS and continuous data and Bluetooth devices’ connectivity.
Similarly, users also expected wearable charge to last at least
the whole day, “if it didn’t last the full day (8 hours), then I
walked for free” (S3). Additionally, a participant even mentioned
that the battery time influenced her activity, “I don’t walk when
[my wearable] is charging” (S2). Overall, participants mentioned
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FIGURE 3 | Expressions in user’s interviews and surveys.

having a significantly worse experience if their device did not
support their full day of use.

Smartphone and wearable features
In Ickin et al. (2012), it was pointed out that users lacked
features deemed necessary including flash player, personalized
alarm clock, GPS, and privacy settings.

Mobile users noted missing features of their specific phone,
which then hindered their experience, e.g., lack of or a faulty
synchronization between Bluetooth devices, and lack of GPS
for some older phones, lack of features for privacy settings.
Additionally, participants expressed their desire for additionally
features including devices that allow for greater personalization
of behaviors, automatic nutrition calculations, data fusion
between multiple sources (physical activity, nutrition, sleep,
medications), a wearable that is waterproof, a wearable that has an
ability to assess the swelling of a leg and help to self-manage the
CVD patient’s fluid retention. Moreover, participants mentioned
that a symptoms manager application that derived automatic
checklists from notes would be a more effective way of tracking
symptoms than through traditional note-taking applications.
Nobody mentioned explicitly EMF issues yet two were worrying
of too much synchronization, which cannot be disabled (Fitbit).

Apps and data connectivity cost
In Ickin et al. (2012), it was pointed out that cost of applications
and data prevented user usage.

Very few participants (n = 15) indicated cost as a factor
influencing their experience, as they mentioned their inability
to purchase a smartphone or mentioned their inability to
buy a wearable (n = 5). Only one of the participants who

owned a wearable mentioned price as a factor influencing their
expectations and experience: “it’s expensive, it shall work” (S7).
Contrastingly, the fact that build-in apps and services are cheap
and accessible was emphasized. Very few of the participants
followed up with a reflection that given the affordability of the
apps and services, the leak of personal data is the price to pay for
having the affordable service and that the personal data privacy is
definitely an issue (as mentioned earlier).

User’s routine
In Ickin et al. (2012), it was pointed out that different applications
were used depending time of day and location, implying different
mobile user need for services.

The routine of the user implied specific activities being done
on weekdays and weekends and specific outcome for physical
activity goal achieved at given times of the day. The users’
were most critical for their experience of smartphone/mobile
apps for their non-routine days, where their decisions relied on
information provided by the phone e.g., up to date location,
and maps. Mobile devices play a crucial role in the organization
of daily activities: “smartphone is my assistant” (S5). Mobile
devices reminded users to take their medications, drink water
and conduct many other important daily activities (i.e., work-
related emails and calls). Mobile devices also allowed users to
plan their day by looking at traffic, prices of petrol, designated
routes, weather and downloading podcasts ahead of time to listen
on the commute. Additionally, some participants indicated that
technology helps them set up their routine, while other indicated
that they wish that technology could support them in creating
a better routine (i.e., better sleep choices). Contrastingly, some
users did not use their devices daily. For example, a participant
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only used their wearable for sport activities, leaving it behind the
rest of the day. Another participant only used their smartphone
while traveling, leaving it behind when at home or at the office.

User’s lifestyle and identity
In Ickin et al. (2012), it was pointed out that users used specific
applications that supported their lifestyle choices (i.e., nutrition,
exercise) and that were found to be convenient.

Mobile devices and wearables form an important part of
users’ lives. Applications are there to support healthy (ex.
physical activity) or unhealthy (ex. being “lazy” and watching
videos on the phone). They can also be modified to fit a
user’s routine: a clip being put in a pocket, clip (on bra)
for users working (ex. in a production line) where they
are not allowed to have anything on a wrist; watch for
people who are active and wish to get updates on their
steps throughout the day (especially female). Besides design
modifications for routine, there is also esthetic modifications.
Participants mentioned the need for “showing off” to others
(via colorful choice of Fitbit bracelet, females mostly, e.g.,
S4) or hiding from others that a wearable is used (mostly
male users). Lifestyle choices are also related to listening
to educational/informative podcasts of audiobooks via a
smartphone while commuting and having an adequate support
for that. Without smartphones, many participants reported
feeling “naked” or when a wearable is lost a patient expressed that
she “lost her life” (S12).

Smartphone apps and wearable accuracy
This factor was not mentioned in the 2012 paper (Ickin et al.,
2012) and constitutes new finding. The accuracy or even a
perception of inaccuracy of wearables consistently influences
the experience of some of its users. The fact that devices are
inaccurate (e.g., Fitbit for assessment of biking) and provide
erroneous data (e.g., device registers steps, while the user is
driving on a bumpy road) has been noticed by many participants.
On the one hand, the users are fully aware that these are
not medical accurate devices and they would not expect the
medical practitioner to trust only the data acquired to make
a clinical decision. Some participant expressed clearly that the
device is “accurate enough to recognize my efforts [in exercising
more].” On the other hand, the users do not accept the numbers
without a critical perspective, and they notice the errors in data.
Some participants dropped the wearable use because it was too
unreliable for them, e.g., when it consistently did not account
for their biking, the user dropped it. One female patient pointed
out that her Fitbit experience was fine for few days until she
discovered its inaccuracy by comparing it to another wearable:
“I have compared [Fitbit] to my husband’s Garmin and I was
disappointed” [and have stopped using it after a total week of
use]. For some interviewed participants who did not own any
wearables, the doubt in accuracy of the device became an “excuse”
for not using at all.

Willingness to share data with others
This factor has not been mentioned in 2012 paper (Ickin et al.,
2012) and constitutes new finding. The study participants were
also asked if they are sharing or not their wellness/fitness tracking

data from apps and wearables with others and why (or why not).
Overall, most of the patients rather not share the data, as they
expressed the fact that they are not expecting to compete with
others. They fear that sharing this information with friends or
family could instead of making the patient feeling better – makes
him/her feel worse and inadequate about their progress. One
participant pointed out that she feels “enough people are judging
offline” (S4); meaning that she is experiencing enough judgment
about her condition (obesity) in her daily life and she prefers
not be judged online as well. She uses her Fitbit by herself and
for herself only.

If the user mentions that he/she shares data with others, they
are usually family members, same age and potentially aiming
for the same goals (e.g., nutrition or physical activity). The
persons with whom the data is shared are there to support
the participants’ self-management efforts; while the participant
supports their efforts. An example is a participant (also a diabetes
patient) who shares Fitbit data via setting up competitions with
his younger niece living in other state across the country and
suffering from bipolar disorder. He pointed out that he knows
that physical activity is recommended in her state and he is
supporting her from far away.

When commenting on wherever they would share the data
with their medical team, they, on the one hand, again point
to accuracy, “doctor wont’ trust the data.” On the other hand,
some participants commented that they had not received negative
feedback from their medical teams (nurses and clinicians), in
contrary, the inputs were positive like “whatever it takes to get
you more healthy “ or “whatever contributing to your health is
good.” The participants would be generally accepting to share the
data with their doctors.

Self-Efficacy
This factor has not been mentioned in 2012 paper (Ickin et al.,
2012) and constitutes new finding, and since is related to the
core aim of this paper is presented in a separate section and in
great detail. Self-efficacy was a frequent theme of conversation
with the participants; discussing their belief that they can
manage their own physical activities, nutrition, sleep, medication
adherence and other activities contributing to their health self-
management with (or without) help of the mobile apps and
wearables. There are four main sources of self-efficacy: (i) own
past experiences, (ii) experiences of people similar to ourselves,
(iii) verbal encouragement from others, and (iv) intrinsic state
(Bandura, 1977, 1997). We analyzed the participant data for these
factors and present the design implications for mobile apps and
wearables contributing or hindering self-efficacy.

Past Experiences
Wearables and mobile device applications are designed to
allow users to easily visualize trends. It allows users to see
their previous successes as well as previous failures. Although
wearables and apps enable users to see the trends, the target
levels are predefined. For example, the target step levels are
usually at 10,000 steps and some participants admitted that even
though that set target was too high for them and they had never
been able to achieve this predefined goal, they were not “tech
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savvy” enough to know how to change the goal. The self-defined
targets do not encourage subsequent increases in effort. It was
suggested by Kate Lorig verbally that wearable or apps should first
monitor the user (based on passive monitoring) and then suggest
a feasible goal. This more flexible goal setting, based on user
goals, past experiences, trends should allow any user, regardless
of their technical skills to benefit, adjust and feel good about
achieving their goals.

People Similar to Ourselves
Social networks should theoretically allow and facilitate users
to find people living a similar lifestyle and undergoing similar
challenges. Although that can be true in some cases, social
networks self-representation are not always accurate (Mallan,
2009). Therefore, it can be hard to find people going through
similar challenges, not because people are not going through
these challenges but because many people may not be posting
about it. Weakness, vulnerability, real daily challenges is not
the content people want others to see. Additionally, it is not
content that people are willing to share due to fear: “enough
people judging me offline” (S4). This can make it hard to find
other individuals with similar chronic conditions, going through
similar daily challenges. Social networks do not always promote
self-efficacy, if you feel that everyone is doing better than you and
having an easier time with the challenges or if you don’t identify
with your social group. The design implication is to enable
users to connect with others of the same/similar characteristics.
Observing others achieving specific goals that we may identify
ourselves with, may increase self-efficacy of the individual users.

Verbal Encouragement From Others
There are many applications and wearables that send
motivational notifications to users after achieving a certain
goal or to remind the user to continue tracking (i.e., track the
next meal). These notifications provide users with a reminder
to and sometime encouragement to continue their hard work
in achieving their goal. Although a lot of these notifications can
be helpful, one participant pointed out that the MyFitnessPal
coaching feature is “giving up on her” (S9) when she has not
logged for few days. That was discouraging and she pointed
out that it could be redesigned better – the device should not
give up on an individual ever, as it really feels judgmental and
discourages the person from progress (Figure 4). Now it’s kind
of supporting the patients’ relapse and that’s “sad” as the patient
said, “The app shall be last one to give up on the patient” (S9).

Individual’s Intrinsic State
Current evidence in behavioral medicine and health psychology
shows that habits are hard to change (Ouellette and Wood, 1998).
It can be hard to start a change and keep it going. Additionally,
it can be hard to fail at a new habit and have the courage to
restart from the beginning. Wearables and mobile devices allow
users to start a goal again and again. It allows the user to suggest
their own self-belief in efforts to be put into self-management.
For example, a participant said that this feature allowed them to
“Know that if I failed yesterday to meet physical activity goal,
I can start again tomorrow” (S18). Another participant further

FIGURE 4 | MyFitnessPal coaching feature turning off after not logging in for a
few days.

echoed this, “I can do 5000 [steps] in a good day. If I do not,
I can try again tomorrow.” This shows that the ability to keep
trying allows people to set up the intrinsic motivation to try
again tomorrow. Additionally, some participants admitted that
the wearable or application was not at fault for their inability to
consistently reach a goal: “I Must try harder[. . .] Device is not
faulty of my behavior” (referring to weight gain) (S1).

Additionally, participants reported that their emotional state
influenced their daily interactions with the apps/wearables. For
example, a participant (S20) discussed that they received the
device as a gift. Since it was a gift and something, they did not
intend to purchase they do not use it as often. The importance of
emotional state was also discussed in terms of daily interactions,
participants expressed that they had momentary expression that
a wearable is a “friend” or “enemy” depending on if they had met
the goal (and felt good) or not (and felt bad).

LIMITATIONS

Limitations of this study include the fact our sample was a
convenience sample, included only self-selected participants,
limited time and we did not log the content on the health
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app or wearable used. In terms of the convenience sample,
the researchers were only available to talk to participants at
certain times of the day, this may have influenced the recruited
participants. Participants were self-selected to participate in
this study, and this could have influenced the study pool
for people with a particular positive or negative view on
wearables and applications. We are not able to quantify this
bias. Additionally, due to the structure of the clinic, sometimes
time was more limited with specific participants. Moreover,
participants perceived the EMAs for self-efficacy differently.
Some perceived them as encouraging, while some thought these
were annoying, as they were tired in the morning and were not in
a mood for challenging questions.

CONCLUSION AND AREAS OF FUTURE
WORK

Our study illustrates that applications and wearables that
are aimed at supporting the users’ self-management should
leverage and further improve the patients’ self-efficacy of
activities contributing to self-management of chronic disease.
The results indicate that mobile apps for health/wearables have
potential to enable better self-management and lead improved
wellbeing but must be further refined to address different
human aspects of their use. Specifically, the apps/wearables
should be easier to use, more personalized and context-
aware for the patient’s overall routine and lifestyle choices,
as well as with respect to the momentary patient state (e.g.,
internal feeling of self-efficacy – achieved some goals or
not) and health(care) needs. Additionally, apps and devices
should be more battery efficient and accurate; providing timely,
non-judgmental feedback and personalized advice (matching
current state and bringing the patient to nest state slowly,
along personal relapses and achievements) to the patients
anywhere-anytime-anyhow.

Improved belief increased health outcomes, and we must
re-engineer technologies to better engage the ones who need
the solution the most and even further improve this belief
(via increased arousal and self-gamification) and co-design with
patients (Norman and Draper, 1986; Schuler and Namioka,
1993; Sanders and Stappers, 2008) (to leverage the self-efficacy
sources). The self-efficacy source (people like ourselves) is harder
because it depends on others’ behavior and how people display
those behaviors, this is now over-emphasized in current designs.
Current designs assume people want to constantly compete,
while some patients do not want or welcome that pressure.
Addressing this would require adapting the designs to different
personality traits (e.g., openness, agreeableness and neuroticism),
which could then be translated into interaction types leading to
an increase in the individual’s self-efficacy. Knowing what we
know now, mobile apps and wearable devices should be designed
to leverage and improve the individual’s self-efficacy as much as
possible to lead to the user to the healthier behaviors in subtle
design-based ways.

All our findings point toward a strategy that is well
known in the health communication field, which is tailored

communication (Hawkins et al., 2008). The interest in increasing
self-efficacy because of its potential to positively influence self-
management of chronic condition has been clearly stated. Our
findings, however, show that pre-conceived design ideas aimed
at influencing self-efficacy do not correspond to what users
want, as we show the necessity of having a design adapted to
different personality traits in order to increase individual’s self-
efficacy. But also beyond self-efficacy, our research shows how
user experience could be positively influenced and sustained
by personalized solution in apps and wearables, as well as
by personalized feedback. Many behavioral interventions have
shown that one size does not fit all and in order to become
able to influence behavior we need to tailor the solutions to the
individual needs. Mobile and wearables offer an unprecedent
opportunity to tailor communication, as personal devices are
able to collect data that can be used to this end. If tailored
approach has been already proven successful on the web
(Lustria et al., 2013), mobiles and wearable have the moral
duty to bring this a step forward. This design implication is
fundamental for the future.
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APPENDIX 1: GENERAL SELF-EFFICACY SCALE

The participants were asked daily 1 general self-efficacy question:

1. Today, I can manage to solve difficult problems if I try hard enough.
2. Today, if someone opposes me, I can find the means and ways to get what I want.
3. Today, it is easy for me to stick to my aims and accomplish my goals.
4. Today, I am confident that I could deal efficiently with unexpected events.
5. Today, Thanks to my resourcefulness, I know how to handle unforeseen situations.
6. Today, I can solve most problems if I invest the necessary effort today.
7. Today, I can remain calm when facing difficulties because I can rely on my coping abilities.
8. Today, if I am confronted with a problem, I can find several solutions.
9. Today, if I am in trouble, I can think of a solution.

10. Today, I can handle whatever comes my way.

Response options:
1 = not at all true (low self-efficacy) 2 = hardly true 3 = moderately true 4 = exactly true (high self-efficacy).
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Personality Traits, Perceived Stress,
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Background: Despite vulnerability-stress models underlying a variety of distress-related
emotional syndromes, few studies have investigated interactions between personality
factors and subjectively experienced stressors in accounting for tinnitus-related distress.

Aim: The present study compared personality characteristics between patients with
chronic tinnitus and the general population. Within the patient sample, it was further
examined whether personality dimensions predicted tinnitus-related distress and, if so,
whether differential aspects or levels of perceived stress mediated these effects.

Method: Applying a cross-sectional design, 100 patients with chronic tinnitus
completed the Freiburger Persönlichkeitsinventar (FPI-R) measuring personality, the
Perceived Stress Questionnaire (PSQ-20) measuring perceived stress and the German
version of the Tinnitus Questionnaire (TQ) measuring tinnitus-related distress. FPI-
R scores were compared with normed values obtained from a representative
German reference population. Mediation analyses were computed specifying FPI-
R scores as independent, PSQ20 scores as mediating and the TQ-total score as
dependent variables.

Results: Patients with chronic tinnitus significantly differed from the general population
across a variety of personality indices. Tinnitus-related distress was mediated by
differential interactions between personality factors and perceived stress dimensions.

Conclusion: In conceptualizing tinnitus-related distress, idiosyncratic assessments of
vulnerability-stress interactions are crucial for devising effective psychological treatment
strategies. Patients’ somatic complaints and worries appear to be partly informed
by opposing tendencies reflecting emotional excitability vs. aggressive inhibition –
suggesting emotion-focused treatment strategies as a promising new direction for
alleviating distress.

Keywords: tinnitus, personality, vulnerability-stress, Tinnitus Questionnaire (TQ), perceived stress, FPI
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INTRODUCTION

Tinnitus is a symptom denoting the perception of acoustic
sensations without an external sound stimulus. The prevalence
in the general population ranges between 4 and 32%, and the
levels of reported contemporaneous psychological distress
vary considerably (Durai and Searchfield, 2016). Whilst
some patients report depression and anxiety associated
with the tinnitus percept (Schaaf et al., 2003; Durai and
Searchfield, 2016), others report little or no tinnitus-related
distress. Tinnitus can be acute or chronic with the latter
being defined as a symptom duration of > 3 months
(Deutsche Gesellschaft für Hals-Nasen-Ohren-Heilkunde
Kopf- und Hals-Chirurgie, 2015). Depending on perceived
tinnitus-related distress, tinnitus can also be divided into
compensated and decompensated presentations with the
latter involving high levels of tinnitus-related distress
and associated symptoms of low mood and/or anxiety
(Biesinger et al., 1998).

Whilst its causes are not always clearly identifiable and closely
interlinked, chronic tinnitus has been associated with numerous
risk factors (Haider et al., 2018; Trevis et al., 2018; Boecking et al.,
2019) that have partly been interpreted within a vulnerability-
stress framework. For example, emotional exhaustion and low
emotional well-being were found to predict the risk of developing
tinnitus (Hébert et al., 2012) with the former also being shown
to predict higher sensitivity to sound following an acute stress
task (Hasson et al., 2013). Moreover, several studies have shown
that existing emotional distress predicted higher tinnitus-related
distress (Bartels et al., 2009; Schaaf et al., 2014; Wallhäusser-
Franke et al., 2015; Durai and Searchfield, 2016; Strumila
et al., 2017; Sahlsten et al., 2018). On the other hand, high
psychological resilience (i.e., an individual’s ability to adapt to
adverse life conditions) was associated with higher emotional
well-being that was – in turn – associated with lower tinnitus-
related distress (Wallhäusser-Franke et al., 2014). In line with
conceptualizations of other functional syndromes such as chronic
pain (Flor, 1991; Linton, 2000; Wittchen and Hoyer, 2011),
tinnitus-related distress might be conceptualized as a function
of an interaction of pre-existing psychological vulnerability and
life stressors that may include – but are not limited to – the
tinnitus symptom.

Personality, i.e., the sum of an individual’s unique and
stable aspects [i.e., personality traits] that describe, explain
and predict one’s behavior (Asanger and Wenninger, 1999),
is a well-established vulnerability factor for developing
anxiety and depression following stressful experiences (e.g.,
Boyce et al., 1991; Kotov et al., 2010). Personality traits are
psychological constructs that describe individual differences
in perception, experience, emotion, cognition, and behavior
on selected parameters. Personality factors could either
render an individual vulnerable to developing tinnitus
(e.g., Mucci et al., 2014), or facilitate the development and
experience of psychological distress that, upon the perception
of a tinnitus sound, extends toward the tinnitus percept
(Peerenboom et al., 2015). Investigating personality factors
bears high importance for understanding all psychological

components of tinnitus-related distress and its maintenance,
as personality may affect both exposure and reactivity to
stressful events as well as differential choices of coping efforts
and their differential effectiveness (Bolger and Zuckerman,
1995). Moreover, success rates of treatment approaches
such as schema (Jacob and Arntz, 2013) or mentalization-
based therapy (Vogt and Norman, 2018) increasingly refute
the notion that personality-associated persistent emotional
difficulties are stable. These treatments offer promising
tools to address personality factors as modifiable treatment
targets. Regarding tinnitus, some studies have investigated
whether certain personality traits predict the presence or
degree of tinnitus-related distress. For example, Weber et al.
(2008) applied the Freiburg Personality Inventory (Freiburger
Persönlichkeitsinventar, FPI-R, Fahrenberg et al., 2010) to a
sample of 121 patients with chronic tinnitus and demonstrated
significant differences in between patient groups with low
and high tinnitus-related distress in the personality traits
life satisfaction, excitability, aggressiveness, strain, somatic
complaints, health concerns, and emotionality. Durai and
Searchfield (2016) showed that tinnitus-related distress was
associated with high neuroticism, low extraversion, high
stress reaction, higher alienation, lower social closeness, lower
well-being, lower self-control, lower psychological acceptance
and presence of a type D personality, i.e., a tendency toward
negative affectivity and social inhibition, and externalized
locus of control. Moreover, several studies reported positive
relations between tinnitus-related distress and a subset of
“Big-Five” personality traits, namely low agreeableness,
low extraversion and high neuroticism (Langguth et al.,
2007; McCormack et al., 2014; Mucci et al., 2014; Dehkordi
et al., 2015). Welch and Dawes (2008) stated alongside
Durai et al. (2017) that compared to non-tinnitus control
groups, tinnitus patients were more socially withdrawn,
reactive to stress, and alienated as well as less self-controlled.
Compared to an adult reference population, Chung et al.
(2017) reported that tinnitus patients showed higher levels
of harm avoidance and lower scores for novelty seeking,
reward dependence, persistence, cooperativeness and self-
transcendence. Overall, studies demonstrated mixed relations
between tinnitus-related distress and a variety of personality
factors. However, due to heterogeneous operationalizations of
the investigated personality constructs, no consistent picture
has of yet emerged.

The meaning of “stress” varies widely in the scientific
field. It can describe external stimuli, the adaptive reaction
to them or resulting physical or mental strain. Longitudinal
studies that compare differential stress dimensions with
regard to tinnitus or tinnitus-related distress do not yet
exist (Boecking et al., 2019). However, several studies have
investigated the interaction between personality traits and
stressors as influencing psychological distress and somatic
symptoms. Almeida (2005) used a diary method approach and
reported that psychological resilience and sociodemographic
factors predicted the likelihood of exposure, appraisal and
reactivity to daily stressors. Personality traits can thus influence
daily well-being through their interaction with stressors.

Frontiers in Psychology | www.frontiersin.org 2 January 2020 | Volume 10 | Article 3093149

https://www.frontiersin.org/journals/psychology/
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-10-03093 January 22, 2020 Time: 17:45 # 3

Biehl et al. Personality in Chronic Tinnitus

Several other studies further suggest that subjects with high
neuroticism are more likely to develop depressive symptoms
upon exposure to daily hassles (Hutchinson and Williams,
2007; Vinkers et al., 2014; Hentrich et al., 2016) – to which
help-seeking patients with tinnitus have also shown to be
susceptible (Scott and Lindberg, 2000). Yang et al. (2013)
reported that perfectionism – a trait known to be heightened
in individuals with chronic tinnitus (Andersson et al., 2005) –
predicted depression in interaction with achievement-related,
but not interpersonal hassles. A few more studies showed
that interactions between perfectionism, daily hassles or
major life events had an influence on the occurrence and
maintenance of depressive symptoms (Flett et al., 1997;
Yang et al., 2013).

Overall personality traits interact with daily stressors in
predicting psychological distress. Applying a psychological
vulnerability-stress framework, the current study investigates
how personality characteristics (as measured by the FPI-R)
interact with perceived stress in explaining tinnitus-related
distress in patients with chronic tinnitus.

Hypotheses
We examined the following hypotheses:

(1) There are systematic differences in personality factors
between patients with chronic tinnitus and the
general population;

(2) There are systematic differences in personality factors
between patients with decompensated and compensated
chronic tinnitus; and

(3) Within patients with chronic tinnitus, the degree of
tinnitus-related distress is a function of differential
interactions between personality-factors and differing
dimensions of perceived subjective stress.

MATERIALS AND METHODS

Procedure
The current study included N = 100 patients with chronic
tinnitus who had been referred to the Tinnitus Center
at Charité – Universitätsmedizin-Berlin between 2011 and
2012 and who completed [1] the German version of the
Tinnitus Questionnaire (TQ) measuring tinnitus-related distress,
[2] the Freiburg Personality Inventory (FPI-R) measuring
personality factors, and [3] the Perceived Stress Questionnaire –
German modified version measuring perceived stress. The
reference group for the FPI-R norms consists of 3740 non-
institutionalized adult subjects who are representative of the
German population (Fahrenberg et al., 2010). The study
was carried out in accordance with the recommendations
of the German S3 Guideline 017/064: Chronic Tinnitus
(Deutsche Gesellschaft für Hals-Nasen-Ohren-Heilkunde Kopf-
und Hals-Chirurgie, 2015). Data was collected as part of the
clinic’s routine diagnostic procedures approved by the Ethics
Committee of Charité Universitätsmedizin Berlin (Nr. EA
1/115/15). All participants gave written consent for the use of

anonymized data for research purposes in accordance with the
Declaration of Helsinki.

Materials
Tinnitus Questionnaire – German Version (TQ; Goebel
and Hiller, 1998)
The German version of the Tinnitus Questionnaire is a self-
report questionnaire that measures the degree of tinnitus-related
distress. The questionnaire consists of 52 items (“disagree” = 0,
“partly agree” = 1, “agree” = 2), 40 items of which are included
into the total score and two items being entered twice thus
yielding a range between 0 and 84 points. The total score can
be divided to reflect compensated (slight and moderate tinnitus-
related distress, as defined by scores ranging from 0 to 46)
and decompensated levels of tinnitus-related distress (severe
and catastrophic, as defined by scores ranging from 47 to 84;
Biesinger et al., 1998; Goebel and Hiller, 1998). The scale’s
internal consistency is high (α = 0.95; Zeman et al., 2012).

Freiburg Personality Inventory (FPI-R, Freiburger
Persönlichkeitsinventar; Fahrenberg et al., 2010)
The Freiburg Personality Inventory consists of 138 items (“not
true” = 0, “true” = 1) across 12 personality dimensions that
comprise 10 to 14 items each. The inventory has been validated
across various languages and populations and the subscales’
internal consistencies are sufficient (α = 0.73–0.83; Fahrenberg
et al., 2010). In the following, the dimensions will be explained
in some detail to allow for a psychologically meaningful
description of the patient sample. Descriptions have been
translated and adapted from the FPI-R handbook (Fahrenberg
et al., 2010, pp. 84–90).

Life satisfaction describes feelings of satisfaction, contentment
with life, self-acceptance, and an optimistic vision of one’s own
future. People with lower scores show discontent about past and
present life conditions. They lack self-efficacy, tend to ruminate
and are often fed up by their circumstances. They express gloomy
and unhappy moods, depressiveness and a negative approach
to life. People with higher scores are content about their life
choices and conditions. They have high self-valuation and show
optimism and a positive attitude toward life.

Social orientation describes social solidarity, i.e., one’s
tendency to be generous, friendly, helping, and warm. Persons
with low scores highlight individual responsibility regarding life
conditions. They act selfish and with unsympathetic attitudes
toward others. Persons with high scores feel a high social
responsibility. They express helpfulness, react to worries of
others, and are motivated to help, comfort and care. They
also tend to feel guilty which motivates them to engage
in helping others.

Achievement orientation describes a person’s ambition; wish
to assert themselves, competition behavior, activism, and
determination. Persons with low scores show low competitive
behavior and very little ambition. Either because of principles
against the competitive vision of life, or because professional
and social achievements are not important life goals. People with
high scores are achievement orientated and motivated. They are
ambitious and solve problems fast and efficient. They also enjoy
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being in competition, in their profession and social life. Usually
they show higher commitment to their profession than to leisure
time activities.

Inhibitedness describes hesitant and shy behavior, which is
characterized by withdrawal, inhibition, lack of self-confidence,
and little development or verbalization capacities. Persons with
low scores are easy-going, spontaneous and self-confident in
social groups. Persons with high scores feel inhibited in social
situations: they are afraid to enter rooms filled with other people,
prefer to stay in the background, have difficulties to speak in front
of others. They are easily embarrassed, often anxious and blush
often. Interactions with strangers are difficult and hard for them.
They have difficulties joining conversations or making friends.

Excitability describes impulsive behavior and lack of self-
control – with slightly aggressive manifestations. Persons with
a lower score are characterized by serenity. They are difficult
to provoke or bother, stay calm and patient even in difficult
and hectic situations with multiple disturbances. People with
higher scores are easily irritated and worked up. They have
difficulties to control their anger, show aggressive behavior in
improvident statements. They react sensitive and rushed, even in
unimportant situations.

Aggressiveness describes verbal or physical aggressive behavior.
It describes mainly spontaneous reactive and dominating
behaviors. Persons with lower scores show little aggression. They
are either reserved, solitary, inhibited in expressing themselves
or socially passive and can control their reactions. They do not
use physical violence to enforce their needs or rights. Persons
with higher scores show willingness to violent behavior. They
can experience joy in rude jokes, showing up faults of others or
hurting people. They defend themselves with fury and lack of
control, perhaps even with physical violence, if they feel insulted
or in their rights violated.

Strain describes a personal perception of subjective overload.
This induces tension, stress, nervousness, and exhaustion.
Persons with lower scores feel less stressed and overworked. They
feel equal to their requirements and are able to fulfill their tasks.
Persons with higher scores feel highly stressed: they have a lot of
tasks, experience high requirements and time pressure.

Somatic complaints describe the subjective disturbance of one’s
actual state of health. Persons with low scores rarely complain of
physical symptoms. Persons with higher scores complain about
sleeping disorders, headaches, meteoropathy, arrhythmia, hot
flashes, cold extremities, an irritable stomach, a chest tightness,
tics, and/or shivering.

Health concerns describe worries about one’s present and
future state of health irrespective of the actual state of health.
Persons with low scores show little worries about their own
health. They are unconcerned, robust, and not over-protective.
Persons with high scores describe a health orientated, worried
behavior. They try to reduce risk of health-related harm,
contagion, infection and accidents. They show hypochondriac
tendencies, food and lifestyle control and often ask for medical
or therapeutic advice.

Frankness describes open, unreserved and unconventional
behaviors, which are characterized by straightforwardness.
Persons with lower scores try to make good impressions

with active impression management. Different motives
can explain these behaviors: lack of self-criticism or self-
idealization, reticence or conformity. People with higher
scores are able to admit everyday mistakes or weaknesses:
being late, procrastination, gloating, occasional lies, nasty
thoughts, etc. They admit these deviations from the social norm
without shame and do not see these norms as important or
deviations as flagrant.

Extraversion describes one of the basic dimensions of
most personality theories: it captures the difference between
sociable, impulsive, active and socially present, dynamic and
vivid persons, and reserved, uncommunicative, controlled,
introvert ones. People with lower scores are withdrawn in
social situations and prefer to be alone. They are calm and
serious, uncommunicative, not enterprising and more likely self-
controlled than impulsive. People with higher score are sociable
and impulsive. They like to go out, varieties, entertainment, make
friends fast, enjoy company of others and can be easy-going.
They are active, communicative and eloquent in contact with
others. They can be prankful, enterprising, energetic and ready
to take command.

Emotionality describes the continuum of emotional stability
to emotional lability and neuroticism. People with lower scores
are satisfied with themselves and their life. They are serene,
relaxed, and calm. They are little anxious or sensitive. They
show mostly no health concerns, psychosomatic symptoms or
inner conflicts. People with high scores show high numbers of
problems and inner conflicts. They are excitable and irritable
or feel tired, asthenic or indifferent. Their mood switches a
lot, but they feel mainly depressed and anxious. They ruminate
a lot and feel misunderstood by their peers and relatives.
They are stressed, concerned about their health, nervous and
psychosomatically accentuated.

Perceived Stress Questionnaire – German Modified
Version (PSQ20; Fliege et al., 2005)
The Perceived Stress Questionnaire is a self-report questionnaire
measuring perceived stress. The German modified version
consists of 20 items with a four-point Likert-type scale (“almost
never” = 1, “sometimes” = 2, “often” = 3, “usually” = 4; Fliege
et al., 2005). Higher total scores indicate more severe perceived
stress. Items are rated across four subscales: worries (worries,
anxious concern for the future, and feelings of desperation
and frustration), tension (disquietude, exhaustion and the lack
of relaxation), joy (positive feelings of challenge, joy, energy,
and security), and demands (perceived environmental demands,
such as lack of time, pressure, and overload.). The resulting
PSQ20 total und subscale scores are linearly transformed to
scores ranging from 0 to 1. For the computation of the
total score, the scale joy is inversed. The scale “demands”
focuses on the subjective perception of external stressors,
while the other three scales focus on internal stress reactions
(Fliege et al., 2005). Originally designed in English, this
instrument has been translated into French, Italian, German
and Spanish, and validated in various populations (Kocalevent
et al., 2007). The scale’s internal consistency is high (α = 0.90;
Fliege et al., 2005).
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Participants
A total of N = 100 patients with chronic tinnitus (53% female)
completed the TQ, FPI-R and PSQ20. On average, patients
were 50 years old (SD = 12.38; range = 19–76). Seventy-
three patients reported compensated tinnitus whilst 27 reported
decompensated tinnitus. To interpret the reported FPI-R scores,
scores were compared both with the reference population
mean values published in the FPI-R – 8th edition (N = 3740)
(Fahrenberg et al., 2010) and between patients with compensated
vs. decompensated tinnitus.

Statistical Analysis
All analyses were conducted using IBM SPSS Statistics for
Windows, version 24. Statistical significance was set at α = 0.05.
For the comparisons of means, effect sizes (Cohen’s d) were
also calculated. Effect sizes of Cohen’s d are defined as d
(0.01) = very small, d (0.2) = small, d (0.5) = medium,
d (0.8) = large, d (1.2) = very large, and d (2.0) = huge
(Sawilowsky, 2009). First, we used descriptive statistics to explore
sample descriptors. Second, we used the SPSS dummy matrix
variable approach and independent samples t-tests to compare
our sample means with the summarized data from the FPI-
R population norms. Third, we used independent samples
t-tests to compare decompensated and compensated patients.
Finally, to explore interaction effects between personality traits
(vulnerability) and perceived stress (stress) on tinnitus-related
distress, mediation analyses were computed, specifying FPI-
R dimensions as independent variables, PSQ20 dimensions as
mediating variables and the TQ total score as dependent variable.
Here, the PROCESS macro (Hayes, 2018) was used to compute a
series of path coefficients: the effect of the independent variable
X on the dependent variable Y (total effect, c); the effect of
X on the mediator M (path a); the effect of M on Y (path
b); the indirect effect (ab); and the total effect adjusted for ab
(direct effect, c′). Whenever the effect of X on Y decreases to
zero once M is included in the model, “complete mediation”
is said to have occurred (James and Brett, 1984). In this
case, there is strong evidence that the investigated mediator
dominantly accounts for almost all variance in the outcome
variable. “Partial mediation” is said to have occurred, if the
effect of X on Y decreases significantly, but not necessarily to
zero (Judd and Kenny, 1981). In the results section, indirect
effects will be reported graphically – for an overview of
estimates, see Appendix A.

RESULTS

Descriptive Statistics
Table 1 shows sociodemographic factors and means for the TQ
(German version), FPI-R, and PSQ20.

Comparison of Means
First, we compared FPI-R mean values of tinnitus patients to
those of the general population. For the tinnitus patients, results
showed significantly elevated values in [+] social orientation

TABLE 1 | Sample description.

N M SD Min Max

Gender

Male 47

Female 53

Age 100 50.00 12.38 19 76

TQ_Total score 100 33.71 16.80 0 73

FPI-R

Life satisfaction 100 7.01 3.28 0 12

Social orientation 100 7.52 2.40 1 12

Achievement orientation 100 7.15 2.68 0 12

Inhibitedness 100 5.57 3.14 0 12

Excitability 100 6.81 3.10 0 12

Aggressiveness 100 3.42 2.42 0 11

Strain 100 7.51 3.80 0 12

Somatic complaints 100 4.31 2.38 0 10

Health concerns 100 5.50 2.79 0 12

Frankness 100 5.81 2.86 1 12

Extraversion 100 6.47 3.54 0 14

Emotionality 100 7.36 3.61 0 14

PSQ20

Total 99 0.44 0.22 0.01 0.92

Worries 99 0.39 0.25 0.00 1.00

Tension 99 0.52 0.26 0.00 1.00

Joy* 99 0.53 0.26 0.00 1.00

Demands 99 0.50 0.28 0.00 1.00

M, mean; Min, minimum; Max, maximum; SD, standard deviation; TQ, Tinnitus
Questionnaire (German version); PSQ20, Perceived Stress Questionnaire. *Higher
values indicate more joy; for the total score, the coding is reversed.

(p = 0.000, d = 0.426), excitability (p = 0.000, d = 0.528),
strain (p = 0.000, d = −0.588), somatic complaints (p = 0.000,
d = 0.282), emotionality (p = 0.000, d = 0.430), and significantly
lower values in [−] aggressiveness (p = 0.000, d = −0.359) and
health concerns (p = 0.000, d = 0.426) (see Figure 1). Differences
in social orientation, aggressiveness, somatic complaints, health
concerns and emotionality yielded small effect sizes; differences
in excitability and strain medium effect sizes. We then explored
Pearson correlations between the personality dimensions that
distinguished tinnitus patients from the general population in
our sample. Here, coefficients suggested an affectively centered
cluster comprising strong correlations between emotionality and
excitability, strain and somatic complaints (see Table 2).

Third, we compared FPI-R values between decompensated
and compensated tinnitus patients. Results showed significantly
higher values in [+] excitability, strain, somatic complaints,
and emotionality alongside significantly lower values in [−]
life satisfaction (Table 3). Medium effect sizes emerged for
life satisfaction, excitability and strain; large effect sizes for
emotionality and somatic complaints.

Mediation Analyses
Exploring possible interactions of vulnerability (personality
dimensions) and stress (perceived stress) factors in predicting
tinnitus-related distress, we computed sets of mediation analyses
specifying those personality factors as independent variables that
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FIGURE 1 | FPI-R values for patients with chronic tinnitus and the general population. Compared to the general population, bold labels indicate significantly higher;
italicized labels significantly lower scores for patients with chronic tinnitus.

TABLE 2 | Intercorrelations of factors that distinguish patients with chronic tinnitus
from the general population.

Aggressiveness Strain Somatic
complaints

Emotionality

Aggressiveness 0.275**

Strain 0.479** 0.726**

Somatic complaints 0.582**

Excitability 0.256* 0.495** 0.338** 0.616**

Only significant coefficients are reported. *p < 0.05, **p < 0.01 (two-tailed).
Italicized values denote small (below ± 0.29), underlined values medium (± 0.30
and ± 0.49), and bold values strong correlations (± 0.50 and ± 1).

were found to significantly differ for tinnitus patients compared
to the general population (cf. Figure 1). As mediators, we
specified the total and subscale scores of the PSQ20 questionnaire
with the dependent variable being specified as tinnitus-related
distress as measured by the TQ total score. Figure 2 shows the
significant effects of the explorative mediation analyses.

Overall, the following indirect effects accounted
for the relationship between personality factors and
tinnitus-related distress:

(1) For personality traits that were significantly more
pronounced in patients with chronic tinnitus compared to the
general population:

- Higher excitability interacting with (a) higher perceived
tension, (b) higher worries, (c) less joy, and (d)
higher demands;

TABLE 3 | Comparisons of FPI-R values between patients with decompensated
and compensated chronic tinnitus.

FPI-R scale Decompensated
tinnitus patients

n = 27

Compensated
tinnitus patients

n = 73

p d

Life satisfaction 5,67 ± 3,15 7,51 ± 3,20 0.012 −0,577

Social orientation 7,85 ± 2,41 7,40 ± 2,40 0.408

Achievement orient. 7,22 ± 2,91 7,12 ± 2,60 0.869

Inhibitedness 5,41 ± 3,24 5,63 ± 3,13 0.758

Excitability 7,89 ± 2,67 6,41 ± 3,18 0.034 0,485

Aggressiveness 3,56 ± 2,58 3,37 ± 2,37 0.729

Strain 9,26 ± 2,40 6,86 ± 4,03 0.005 0,654

Somatic
complaints

6,11 ± 1,74 3,64 ± 2,24 0.000 1,166

Health concerns 5,26 ± 2,10 5,59 ± 3,02 0.603

Frankness 5,56 ± 2,98 5,90 ± 3,02 0.617

Extraversion 6,67 ± 3,93 6,40 ± 3,41 0.737

Emotionality 9,41 ± 2,58 6,60 ± 3,66 0.000 0,825

Bold values denote significant differences between the groups, p < 0.05.

- Higher strain interacting with (a) higher perceived tension
and (b) higher worries;

- Higher somatic complaints interacting with (a) higher
perceived tension, (b) higher worries, and (c) higher
demands; and

- Higher emotionality interacting with (a) higher
perceived tension.
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(2) For personality traits that were significantly less
pronounced in patients with chronic tinnitus compared to
the general population:

- Higher aggressiveness interacting with (b) higher worries.

Social orientation and health concerns did not interact
with perceived stress in predicting tinnitus-related distress.
Appendix A reports the detailed results of the mediation analyses
(a three-step logistic regression analysis) outlining coefficients
“a” (effects of the independent variables on the mediators), “b”
(effect of the mediators on the dependent variable), “c” (total
effect of the independent variable on the dependent variable), “c′”
(direct effect; i.e., the total effect adjusted for the indirect effect)
and the indirect effect “ab” that is tested for significance using a
bootstrapping approach yielding 95% confidence intervals.

DISCUSSION

The present study investigated interrelations between personality
factors as measured by the FPI-R, perceived stress (PSQ20) and
tinnitus-related distress (TQ-German version) in a sample of 100
patients with chronic tinnitus.

Comparisons Between Tinnitus Patients
and Between Tinnitus Patients and the
General Population

Hypothesis 1: There are systematic differences in personality factors
between patients with chronic tinnitus and the general population.

Results of this study indicate differences in personality traits
between patients with chronic tinnitus and the general
population as measured using the FPI-R. Compared to the
general population, patients rated themselves as [1] experiencing
higher social responsibility and reacting more readily to
the worries of others (+ social orientation), [2] being more
easily irritated, worked up, sensitive and rushed – with
slight aggressive manifestations (+ excitability), [3] having a
substantively higher personal perception of subjective overload;
including habitual stress, nervousness and exhaustion (+ strain),
[4] complaining more about somatic symptoms (+ somatic
complaints), [5] being more excitable and irritable or tired,
asthenic or indifferent and feeling not understood by their peers
and relatives (+ emotionality), [6] being more inhibited in
expressing themselves and socially passive (− aggressiveness),
and, [7] being less worried about their personal state of
health – possibly underlying fewer health-orientated behaviors
(− health concerns).

The results are partly in keeping with previous studies
researching relations between tinnitus-related distress and
personality factors: in particular, patients’ higher emotionality
and excitability scores support previous findings reporting higher
scores of neuroticism and type D personality characteristics (e.g.,
Langguth et al., 2007; McCormack et al., 2014; Mucci et al., 2014;
Durai and Searchfield, 2016) thereby supporting the importance
of these constructs as risk factors for tinnitus-related distress.

Hypothesis 2: There are systematic differences in personality
factors between patients with decompensated and compensated
chronic tinnitus.

In keeping with results from the comparisons of the overall
sample with the general population, patients with decompensated
(vs. compensated) tinnitus yielded higher expressions of
excitability, strain, somatic complaints and emotionality and
lower expressions of life satisfaction. By contrast, we did not find
differences in aggressiveness and health concerns between the
two subpopulations. These results partly reflect previous findings
from Weber et al. (2008) who compared tinnitus patients across
severity grades I–IV of the Tinnitus Questionnaire and reported
that, compared to grade I patients, grade IV patients had lower
life satisfaction and higher excitability, aggressiveness, somatic
complaints, and emotionality ratings whilst health concerns were
found to differ between grade I and III patients only.

Overall, patients with chronic tinnitus show predispositions
toward interpreting and responding to stimuli in a manner
characterized by easy irritation, high levels of subjective overload,
inner conflict, and higher ruminative tendencies whilst being
more inhibited in expressing their emotional needs alongside a
guilt-associated tendency to orientate themselves toward others’
needs. Interestingly, patients also report a lower degree of
health concerns that might interact with higher excitability
and higher social orientation in reflecting a coping style
potentially aiming to regulate unexpressed emotion such as
inhibited aggressivity (e.g., not using hearing protection).
Relative to comparisons between tinnitus patients and the general
population, the subsample of patients with decompensated
tinnitus showed a somewhat similar, yet more pronounced
profile across the excitability, strain, somatic complaints, and
emotionality dimensions. Whilst the distinction between patients
with compensated vs. decompensated tinnitus is clinically
common (e.g., Stobik et al., 2005; Graul et al., 2008; Heinecke
et al., 2008), results of the present study challenge the
helpfulness of this dichotomization. Rather, personality traits
appear to inform state cognitive-affective reactions to stimuli
along a continuum of vulnerability-stress interactions with
decompensation indicating a more pronounced expression of
underlying, yet comparable, processes.

Vulnerability-Stress Interactions

Hypothesis 3: Within patients with chronic tinnitus, the degree of
tinnitus-related distress is a function of differential interactions
between personality-factors and differing dimensions of perceived
subjective stress.

While personality constructs are understood as comparably stable
traits of a person, perceived stress – as measured in the present
study – can be understood as reflecting negative state stress-
related perceptions. The results of the mediation analyses may
thus represent vulnerability-stress interactions that contribute to
tinnitus-related distress yet do not, however, allow for assuming
causality. Results indicated that tinnitus-related distress was
predicted by vicious cycles between dispositional patterns of
feeling easily irritated, strained, and emotional which interact
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FIGURE 2 | Indirect effects of the mediation analyses. The PSQ20 subscale “joy” was inverted for reasons of consistent presentation (i.e., higher scores indicating
higher perceived stress). Arrows indicate significant indirect effects (p < 0.05). All path coefficients are positive. Compared to the general population, bold labels
indicate significantly higher; italicized labels significantly lower scores for patients with chronic tinnitus. ∗Complete mediation (total effect reduced to non-significance
upon inclusion of ab); † partial mediation (total effect not reduced to non-significance upon inclusion of ab).

with state experiences of high perceived stress, in particular
emotional tension and worries, in response to a variety of
stimuli. Thus, tinnitus-related distress appears to be one possible
expression of distress within a broader experience of dispositional
stimulus-processing and behavioral patterns associated with
psychological distress (or the inhibition thereof) and mild risk-
taking behaviors.

The relationship between aggressiveness and tinnitus-related
distress was found to be mediated by worries against the
background of an overall inhibited expression of aggressiveness
relative to the general population. Placing this finding in context,
patients’ high levels of concerns for others, inhibited expression
of aggression, and lower levels of health anxiety and –related
safety behaviors suggest that patients’ high levels of worries
may be less indicative of illness concerns (of which they
express many), but may instead reflect internal coping attempts
to regulate aggressive tendencies. On the extreme end of this
spectrum, vicious cycles between high degrees of (suppressed)
aggressiveness, high impulsivity, and high social orientation
would be reflected in a clinical presentation of a self-sacrificing
patient reporting high levels of tinnitus-related distress and
worries that he/she might be attributing to the tinnitus sound,
yet which may instead reflect unexpressed aggressive tendencies
stemming from a felt need for behaving socially desirable in the
face of possibly challenging interpersonal circumstances.

Interestingly, only the relationships between excitability and
somatic complaints on tinnitus-related distress were mediated

by demands (i.e., the internal perception of external stressors).
By contrast, most other effects were mediated by patients’
experiences of their internal stress reactions – notably emotional
tension and worries. We believe that emotional tension reflects
an affective state that patients with chronic tinnitus attempt to
regulate through cognitive avoidance expressing itself in high
levels of worry (Borkovec et al., 2004). Clinically, this lends
support to the hypothesis that the inner experience of distress
associated with patients’ broader life situations may form a
primary target for case conceptualization and intervention in
patients with chronic tinnitus. By contrast, patients’ frequently
reported emphases of somatic symptoms or external stressors
should be understood as emotion regulation attempts that are
possibly informed by patients’ needs for interpersonal support
and validation upon struggling with guilt or distress-informed
ways of interpreting their internal and external worlds.

Overall, the observed interaction patterns highlight the
importance of considering personality traits in interaction with
state experiences when trying to explain and treat tinnitus-related
distress on a general or individual level. Whilst several studies
have demonstrated effects of cognitive-behavioral therapy (CBT)
interventions that included “stress management” techniques
(Cima et al., 2014), the individual conceptualization of perceived
“stress” in the context of dispositional personality traits appears
crucial in understanding and meeting the needs of patients
with chronic tinnitus. These idiosyncratic conceptualizations
ought to consider individual interactions of early experiences
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and personality traits, and their situational activation and
expression across different stimulus-processing contexts that
may include, but are not limited to the tinnitus sound thus
allowing for individualized case conceptualizations and derived
treatment strategies.

Psychological interventions that aim to encourage and
facilitate emotional expression and -regulation may successfully
reduce “emotional tension” thus providing a protective shield
in the face of perceived stressors – even in the face of more
stable personality traits indicating high vulnerability. Crucially,
psychological interventions should focus on the symptom
function, affective states and difficulties in emotion regulation that
are likely to underlie observed (and commonly reported) worries
about the tinnitus sound – and not necessarily attempt to address
the worries’ content “at face value” only. If indicated, treatment
approaches should further address personality factors that
predispose individuals to reacting toward a broad range of stimuli
with high levels of perceived distress. There is now good evidence
that personality factors continue to change in adulthood (Roberts
and Mroczek, 2008) and psychological treatment approaches for
personality problems have shown considerable effects (Cristea
et al., 2017). Here, treatment frameworks that are based on
third-generation behavior therapy models such as Compassion-
Focused Therapy (CFT; Gilbert, 2010) or Schema Therapy
(Young et al., 2003) provide useful bases for addressing more
engrained stimulus-processing patterns and have been shown to
meaningfully improve depression and anxiety-related difficulties
(Leaviss and Uttley, 2015; Taylor et al., 2017). Although
these approaches have not yet been trialed in patients with
chronic tinnitus, preliminary evidence suggests their potential
conceptual relevance in patients with somatization disorder (e.g.,
Davoodi et al., 2018); however, respective research strands are
in their infancy.

Limitations
The current study has several limitations: in comparing patients’
ratings with the general population, it cannot be ruled out,
that a proportion of the FPI-R reference population might
have also suffered from tinnitus symptomatology. However, the
representative sample was normed against criteria including
“state of health,” “chronic illness,” “hospital admissions,” “doctor
appointments,” and “psychological therapy,” rendering an above-
chance proportion of chronic tinnitus patients unlikely to
have been included. Moreover, whilst clinically common, the
subdivision of patients into subgroups with compensated vs.
decompensated tinnitus yields several disadvantages. These
include, for example, the loss of statistical information and
potential miscategorizations of patients close to the cut-off
point as different rather than similar (Purgato and Barbui,
2013). The mediation analyses, by contrast, conceptualize
tinnitus-related distress as a continuous variable. Owing to
the cross-sectional design of the study, however, temporal
lags between the formation of personality traits and their
interaction with currently perceived stress cannot be established.

Similarly, mediation analyses neither imply nor allow for
assumptions of causality. Intercorrelations between habitual
processing styles and state perceived stress variables are
likely confounded; however, provide two different-yet-related
targets for reducing tinnitus-related distress within psychological
treatment frameworks.

CONCLUSION

Individual personality traits and their differential interactions
with subjective experiences of internal or external stimulus-
processing contexts provide valuable targets for assessments,
case-conceptualizations, and treatments of patients with
chronic tinnitus. Whilst the literature on personality factors
and tinnitus-related distress is mixed, theorization and
empirical investigation of vulnerability-stress models offers
a more nuanced and ultimately more meaningful way of
modeling and predicting tinnitus-related distress within a
broader psychological conceptualization framework. Moreover,
psychological trait x state models offer helpful ways of identifying
and clustering patient-subpopulations that may benefit from
respectively matched treatment protocols. Future studies ought
to conceptualize tinnitus-related distress and psychological
trait and state variables as continuous, interacting factors in
order to predict, prevent or treat maladaptive exacerbations of
psychological distress pathways.
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TABLE A1 | Path coefficients, confidence intervals and indirect effects for mediation analyses with FPI-R [independent variables], PSQ20 [mediators] and TQ total score indices [dependent variable].

APPENDIX

FPI-E PSQ20 Path a LLCI ULCI Path b LLCI ULCI ab LLCI ULCI Path c LLCI ULCI Path c’ LLCI ULCI

Excitability total 0.0381 0.0264 0.0497 36.7785 21.0639 52.4931 1.4001 0.7353 2.1866 2.0471 1.0468 3.0473 0.6470 −0.4408 1.7349

worries 0.0414 0.0276 0.0551 28.8191 15.3195 42.3186 1.1919 0.6227 1.9099 2.0471 1.0468 3.0473 0.8552 −0.2235 1.9339

tension 0.0419 0.0274 0.0565 28.7590 16.0916 41.4264 1.2057 0.6152 1.9383 2.0471 1.0468 3.0473 0.8414 −0.2153 1.8982

joy −0.0399 −0.0543 −0.0254 −19.8637 −33.2608 −6.4666 0.7916 0.1728 1.5300 2.0471 1.0468 3.0473 1.255 0.1543 2.3566

demands 0.0359 0.0193 0.0525 16.6896 4.9618 28.4114 0.5997 0.1297 1.1395 2.0471 1.0468 3.0473 1.4474 0.3933 2.5015

Aggressiveness worries 0.0221 0.0020 0.0422 34.2950 22.3140 46.2761 0.7576 0.0367 1.6186 0.7878 −0.5889 2.1645 0.0302 −1.1960 1.2564

Strain total 0.0456 0.0388 0.0523 37.3904 15.1495 59.6312 1.7032 0.6465 2.8026 2.0217 1.2364 2.8070 0.3185 −0.9405 1.5774

worries 0.0435 0.0337 0.0534 24.7134 9.3000 40.1269 1.0760 0.3779 1.8164 2.0217 1.2364 2.8070 0.9457 −0.0614 1.9528

tension 0.0521 0.0432 −0.0610 26.8539 9.7738 43.9340 1.3981 0.5777 2.3826 2.0217 1.2364 2.8070 0.6230 −0.5421 1.7881

Somatic total 0.0474 0.0317 0.0631 23.8626 10.0870 37.6382 1.1313 0.4422 1.8991 4.3041 3.1714 5.4367 3.1727 1.9154 4.4301

complaints worries 0.0537 0.0355 0.0720 18.2776 6.2707 30.2844 0.9821 0.3330 1.7301 4.3041 3.1714 5.4367 3.3220 2.0570 4.5870

tension 0.0575 0.0386 0.0764 18.3932 6.8327 29.9537 1.0581 0.4651 1.7433 4.3041 3.1714 5.4367 3.2460 1.9745 4.5175

demands 0.0412 0.0188 0.0636 11.9519 1.9955 21.9082 0.4921 0.0805 1.0327 4.3041 3.1714 5.4367 3.8120 2.6321 4.9919

Emotionality total 0.0456 0.0380 0.0533 23.0133 2.9236 43.1031 1.0500 0.0164 1.9647 2.5071 1.7300 3.2842 1.4571 0.2657 2.6484

tension 0.0504 0.0402 0.0606 18.0812 3.1095 33.0529 0.9109 0.1592 1.6423 2.5071 1.7300 3.2842 1.5962 0.5264 2.6661

All analyses were computed using the PROCESS macro (Hayes, 2018); resampling procedures (bootstrapping) comprised 10000 replicates. LLCI = Lower level confidence interval (95%), ULCI = Upper level confidence
interval (95%). Path a denotes the effect of the independent variable on the mediator; path b the effect of the mediator on the dependent variable; ab denotes the product term, i.e., indirect effect. Path c denotes the
total effect of the independent variable on the dependent variable; path c′ the direct effect; i.e., the total effect adjusted for ab.
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World-wide, billions of dollars are spent each year on body-centered interventions to
alleviate both physical and psychological pathologies. Given the high demand and
increasing popularity of body-centered interventions, there is need for a systematic
organization of empirical evidence associated with body-centered therapies. This
article reviews the psychological effects of body-centered interventions on emotional
well-being, including both self and other-administered (receptive) therapies. Theory
behind body-centered interventions rely upon the bidirectional communication pathway
between the brain and body. We investigated the bidirectional communication pathway
between the brain and body by evaluating evidence across multiple body-centered
therapies. The research reviewed includes studies that investigate effects of massage
therapy, reflexology, acupuncture, functional relaxation, emotional freedom technique,
Rolfing, yoga, tai-chi, and dance/movement therapy on psychological conditions
across the lifespan. Results demonstrated that overall, massage therapy, tai-chi,
dance/movement therapy, functional relaxation, reflexology, acupuncture and emotional
freedom technique seem to alleviate stress, depression, anxiety, bipolar disorder
and facilitate pain reduction. Of these, the most robust evidence available was for
massage therapy, indicating it is an effective intervention for numerous age groups
and populations. Rolfing and reflexology had the least amount of support, with few
studies available that had small sample sizes. Although these conclusions are limited
by scarcity of high-quality empirical data and contradictory findings, available evidence
indicates that body-centered interventions can be effective in reducing psychopathology
and supports the proposed mechanism of the bidirectional pathway between the brain
and body: the body holds the potential to influence the mind. Integrating body-centered
therapies in both clinical settings and as self-care could lead to better outcomes. Lastly,
we propose the first taxonomy of body-centered interventions and empirical evidence
of their effectiveness for clinicians and researchers.
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INTRODUCTION

Body-centered therapies and interventions have always been
an integral part of traditional medical systems. Restoration
of the balance between bodily humors and Nature were
important to Hippocrates (460-377 B.C.) and ancient Greek
physicians who believed in the healing effect of laying-
on-of-hands and the importance of touch (Calvert, 2002).
Later in Rome, Asclepiades promoted naturalistic therapeutic
methods such as a healthy diet, massage and physical exercise.
Healing through a holistic approach of integrating mind
and body was also emphasized in the Traditional Chinese
Medicine (Abbott and Lavretsky, 2013), Ayurveda (Mishra
et al., 2001), and Traditional Arabic and Islamic Medicine
(Al-Rawi and Fetters, 2012).

Much of the developing world continues to rely on traditional
medical practices (World Health Organization, 2013, 2019),
and in Western countries, a majority of the population has
utilized some form of complementary medicine including
body-centered therapies in lieu of or in conjunction with
conventional biomedical interventions for both emotional and
physical relief (Tracy et al., 2005). The 2007 National Health
Interview Survey found that Americans spent $33.9 billion in
the previous year on complementary or alternative medicine
practices which include numerous body-centered interventions
such as yoga, tai-chi, Qi Gong and relaxation techniques
(Barnes et al., 2009). On massage therapy alone, Americans
spent more than $14.2 billion and in total, $11.9 billion was
spent on complementary practitioner visits, which amounts
to one-quarter of total out-of-pocket spending on physician
visits for the year. Given the high demand and increasing
popularity of body-centered interventions, there is need for
a systematic organization of empirical evidence associated
with body-centered therapies (Röhricht, 2009). This review
synthesizes the empirical evidence of major body-centered
interventions and their effectiveness on psychological conditions
and mental health, crafting a taxonomy of these heterogeneous
somatic interventions.

The central nervous system’s control of the body and
somatic functioning forms the basis for understanding the
etiology and treatment of diseases in the modern biomedical
system. Typical treatment of a disease, after diagnosis, entails
matching the condition with the appropriate therapy or
intervention. A particular psychological condition is most
likely treated with a psychological therapy while a physical
ailment involves direct intervention of the body (see
Figure 1A). Research and practice of clinical psychology
and psychiatry tend to focus on the impact of the brain/mind
on mental states (e.g., Cognitive Behavioral Therapy for
depression). The impact of changing cognitive framework
on the body (e.g., Cognitive Behavioral Therapy to reduce
stress response or chronic pain) has also been studied
extensively (Cherkin et al., 2016). However, the effects of
body-centered therapies on mental states have not been
extensively studied even though the benefits of physical exercise
on neuroplasticity, cognition and mood have been demonstrated

(Salmon, 2001; Hötting and Röder, 2013). To summarize, the
literature on the role of the brain/mind-based therapies on
psychological disorders is robust. The literature on the role
of the brain/mind-based therapies on the body is also quite
robust. However, the literature on the role of body-centered
therapies on psychological disorders is not well defined; this is
the focus of our review.

Most of the abovementioned therapies assume that the
relationship between the body and the brain is unidirectional—
the brain controls and influences the body. However, there is
growing evidence that there exists a communication pathway
between the brain and body that is not limited to one direction
but rather, is bidirectional; the brain not only influences
and controls the body but the body communicates to the
brain (Lutz et al., 2007). One theory behind body-centered
interventions relies upon this bidirectional relationship between
the brain and body suggesting that through the body one can
alter or influence the brain and emotions yielding positive
health benefits. These bidirectional communications (i.e., from
the brain to the body, and from the body to the brain)
are thought to takes place via three routes: the autonomic
nervous system, the endocrine system and the immune system
(Lutz et al., 2007). In this review, we aimed to expand our
understanding of the bidirectional communication pathway
between the brain and the body by focusing on the crucial
influence of the body on the brain and presenting evidence
across multiple body-centered interventions. With this goal,
we investigated the effectiveness of body-centered, somatic
interventions upon psychopathology.

To accomplish this goal, we developed a taxonomy of
body-centered interventions and evaluate existing empirical
evidence for each of them regarding psychological benefits.
We organized each therapy according to three different
factors: movement, method, and tactile involvement. The
first factor of utilization of movement (or lack of movement)
is important for physicians and patients who are seeking
a body-centered therapy but cannot generate somatic
movements. In this way, distinctions between movement
and non-movement therapies is critical. Next, each body-
centered intervention was further classified according to
the administration method: delivered by another person or
through self-administration. This categorization was employed
because there are different known neurological effects for
active versus passive movements (Shimada et al., 2010). Finally,
each body-centered intervention was grouped according to
tactile involvement—the therapy either utilizes touch or is
non-tactile. Again, this categorization is important because
(as we discuss below) traumatic events hold the potential to
create touch-aversion (Rothschild, 2014). Lastly, for each body-
centered intervention, definitions, quality of available empirical
evidence, and proposed or known mechanisms were expounded
(see Figure 1B).

Literature searches and the procuring of research articles were
conducted with PubMed, Web of Science and Google Scholar.
Priority was given to meta-analyses and Cochrane reviews above
individual empirical studies.
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FIGURE 1 | (A) Mind-body targeted interventions. (B) Classification of psychological and body-centered interventions.

NON-MOVEMENT THERAPIES

Massage Therapy: Tactile,
Other-Administered
Massage therapy is the manual manipulation of soft tissue for
healing or well-being (Moyer et al., 2004) and has been shown
to alleviate a variety of symptoms across the lifespan from
premature infants to the elderly (Field, 2014; Nakano et al.,
2019). Its effectiveness has been demonstrated for migraines,
depression, asthma, low-birth weight in infants, general pain
reduction, fibromyalgia, high blood pressure, stress reduction,
and overall increase in well-being and immune functioning

(Cady and Jones, 1997; Field, 1998; Moyer et al., 2004; Ernst
et al., 2007; Russell et al., 2008; Lee et al., 2010; Li et al.,
2014). Additionally, it is effective at reducing pain in cases
of physical injury or surgery (Diego et al., 2002; Hernandez-
Reif et al., 2005; Bauer et al., 2010; Cutshall et al., 2010), and
enhancing immunological function with the added benefit of
simultaneously reducing negative emotional symptomology such
as anxiety, depression and anger (Cassileth and Vickers, 2004;
Hernandez-Reif et al., 2004; Kutner et al., 2008; Ernst, 2009).
Thus, massage therapy carries a twofold physical and emotional
benefit; it alleviates not only somatic symptomology but enhances
psychological well-being.
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The twofold physical and emotional pain alleviating attribute
of massage therapy makes sense in light of the underlying
circuitry involved in the brain’s representation of pain.
Neuroimaging reveals that the circuitry involved in induction of
both emotional pain, such as social rejection, and physical pain
evoke activation of similar neurological regions (Eisenberger
and Lieberman, 2004). In both situations, the dorsal subdivision
of the anterior cingulate cortex, areas 240 and 320, and right
ventral prefrontal cortex are activated (Eisenberger et al., 2003).
Neurologically, both social/emotional and physical pain involve
similar neural processes, suggesting that the activation of pain,
rather than the source, is the key. In the brain, pain is recognized
as pain regardless of its source, be it emotional or physical.
However, only social pain involves the reliving of this pain each
time memory is recalled (Chen et al., 2008; Jin and Josephs,
2016). This physical-social pain overlap in the brain becomes
important when evaluating the effectiveness and mechanisms of
massage therapy. Due to the neurological overlap in the brain in
perceiving both emotional and physical pain, massage therapy’s
twofold effectiveness at relieving physical pain and enhancing
emotional well-being is expected.

Massage Therapy for Infants and Children
The benefits of massage therapy are not limited to the adult
population but extend to both children and elderly persons.
Massage therapy for infants has generated much research in the
previous three decades demonstrating a significant decrease in
physical and emotional stress. Following intervention, preterm
infants demonstrate an increase in insulin and insulin-like
growth factor 1 (Field et al., 2008), increase in body temperature
(Diego et al., 2008), alleviation of sleep problems (Field and
Hernandez-Reif, 2001; Mindell et al., 2018), and reduction in
stress by means of increased vagal tone (Field et al., 2010a)
and increase in triglycerides, an important benefit for premature
infants (Field et al., 1996, 2010b; Field, 2019). Due to the
number of benefits and its effects on physical and emotional
states, massage could be utilized to facilitate emotional regulation
in infants.

For older children, massage therapy has been used as either
a supplemental or alternative treatment for asthma, autism
and ADHD. Both children with ADHD and autism benefited
from massage therapy and exhibit a decrease in anxiety and
cortisol levels and increase in overall positive mood and
attention; also, in both groups, teachers and parents report
better communication and task-oriented attention (Field et al.,
1998; Escalona et al., 2001; Khilnani et al., 2003). Other studies
show that asthmatic children demonstrate an immediate decrease
in cortisol, behavioral anxiety and increase in pulmonary
functioning following massage therapy (Field, 1998; Moyer et al.,
2004; Abdel Fattah and Hamdy, 2011).

A handful of studies that have investigated the benefits
of massage therapy on elderly and found that hand massage
therapy immediately and significantly reduced aggressiveness
in nursing home residents compared to music therapy alone
(Remington, 2002). Massage therapy also significantly reduced
anxiety and depression and increased well-being, general
health and perceived stress compared to guided relaxation
(Sharpe et al., 2007).

Mechanisms
Possible mechanisms by which massage therapy induces
these emotional and biophysiological changes have been
proposed. Some suggest that pressure applied during massage
stimulates parasympathetic activity and/or increases vagal tone
(Diego et al., 2004; Moyer et al., 2004). Increasing vagus
nerve stimulation, also known as the tenth Cranial Nerve,
and consequently reducing symptoms of psychopathology
aligns with previous research investigating respiratory sinus
arrhythmia (RSA), the online biomarker of parasympathetic
functioning (Beauchaine, 2015). According to the Polyvagal
theory (Porges, 1985, 1995, 2007, 2011), the vagus nerve
(measured via RSA functioning) serves as the critical mechanism
of attention, emotion, self-regulation, communication, social
behavior and adaptability. Consequently, the vagus nerve is
operative in multiple psychopathological conditions (Beauchaine
and Thayer, 2015). The proposed mechanism is that massage
increases vagal functioning which is a means of increasing
parasympathetic function and ameliorating symptoms associated
with dysregulated autonomic activity.

Field (2010) suggested that the pain-relieving property of
massage therapy is attributed to a reduction in substance
P and increase in serotonin and highlights that the overall
benefits of positive touch include specific physiological changes.
Others suggest that possible changes in body chemistry, such
as the release of the endorphin serotonin into the bloodstream,
ameliorates pain and provides feelings of relief or well-being
(Andersson and Lundeberg, 1995).

Price (2007) argues that in adults, the therapeutic recovery
process is intrinsically related to the integration of the self,
specifically the integration of sensory and emotional experience.
She argues that as a protective mechanism, victims of abuse (i.e.,
sexual abuse) dissociate these aspects of the self, derailing healthy
functioning in adulthood. Consequently, massage therapy is
used as a means of integrating the individual’s emotional
and somatic experiences, catalyzing greater awareness of both
phenomena. Field et al. (1997) demonstrated that massage
therapy mitigates the effects of sexual abuse such as decreasing
cortisol, depression, and anxiety. At the end of 1 month receiving
massages, women with a history of sexual abuse exhibited a
31% decrease in urine cortisol levels, even in the midst of on-
going life stresses.

Whereas more research is needed to investigate the emotional
and somatic integration of massage therapy and possible
mechanisms, there is growing evidence that massage therapy does
increase serotonin and decrease cortisol yielding an alleviation
of negative emotional symptomology such as depression, anger
and enhancement of positive mood (Field et al., 2005; Field,
2010). However, more research is necessary to establish the
dosage (or amount) and type (hand, foot, etc.) of massage
therapy that is needed for each population and/or condition.
In addition, most massage studies utilize cross-sectional rather
than longitudinal designs and consequently, the durations
of massage therapies effects are not established. Further, if
massage therapy is to be implemented as a supplementary
therapy, that is, a therapy that is given in addition to typical
biomedical practices, more research is needed to understand
possible interactions between massage therapy and other
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interventions such as pharmacological agents, physical and
nutritional therapies.

Functional Relaxation Therapy:
Non-tactile, Self-Administered
Relaxation therapy is defined as a pedagogical approach toward
inducing a reduction of tension without using external resources,
utilizing techniques such as holding a representation, image or
word in one’s mind, contracting and relaxing specific muscles,
breathing and sometimes, small movements or posture changes
(van Dixhoorn and White, 2005). Typically taught in an intense
period spanning several months, relaxation therapy can be
taught individually or in a group and is often referenced as
stress management, psychological or nursing intervention and
to some, relaxation therapy is synonymous with meditation.
However, contrary to typical meditative practices, relaxation
therapy emphasizes awareness of low and high tension in
daily life and coaches individuals in how to unwind from
stressful episodes.

Across studies, there is a lack of precision regarding functional
relaxation therapy and how it differentiates from other therapies.
In addition, for those studies using functional relaxation
therapy and integrating breathing techniques, the alteration of
RSA needs be taken into consideration, in addition to other
pathways, as the neurobiological mechanism by which symptoms
are reduced.

This body-oriented psychologic therapy has been found to
be effective in reducing tension headaches, non-cardiac (non-
specific) chest pain, psychosomatically influenced asthmatic
diseases and irritable bowel disease (Loew et al., 2000, 2001;
Lahmann et al., 2008a,b, 2009). In addition to alleviating
physiological symptoms, functional relaxation therapy
significantly reduced anxiety and stress, both chronic and
circumstantial, in the above-mentioned studies. However, more
precision regarding functional relaxation therapy is needed and
more random controlled trials with larger samples are needed to
further investigate its effectiveness on psychological conditions.

Acupuncture: Tactile,
Other-Administered
A healing modality utilized for more than 2,000 years,
acupuncture is considered a premier medical skill in Eastern
Asian medicine and has gained popularity in western countries
in the last few decades with an estimated 3 million Americans
a year pursuing acupuncture treatment (Bai and Lao, 2013).
The methodology behind acupuncture includes the insertion
of fine needles into an individual in specified, defined areas
with the aim of relieving pain. There is evidence from animal
models that demonstrate that acupuncture evokes the release
of different neuropeptides, such as the analgesic adenosine,
into the central nervous system. Experimental studies show
that 50–70% of patients report a decrease in chronic pain after
short-term acupuncture treatment (Murray, 1995). Acupuncture
has been effective at reducing tension headaches/migraines,
Parkinson’s disease symptoms, fibromyalgia, chronic neck
and back pain, osteoarthritis pain and ineffective at reducing

symptoms of carpel tunnel, abdominal pain due to surgery and
consistent, long-term general pain reduction (Murray, 1995;
Chou et al., 2008; Reinhold et al., 2008; Plank and Goodard,
2009; Cho et al., 2012). Regarding psychopathology, acupuncture
has demonstrated promising results for alleviating depression,
bipolar disorder and mood associated with premenstrual
disorder (Zhong et al., 2008; Dennehy et al., 2009; Zhang et al.,
2010; Armour et al., 2018). Two meta-analyses demonstrated
that acupuncture effectively treats major depressive disorder
(MDD) and post-stroke depression (PSD) and should be
considered an alternative treatment to antidepressants. Zhong
and colleague’s meta-analysis (2008) found that acupuncture
was as effective as the antidepressant fluoxetine. Acupuncture
seems to be a safe and cost-effective form of treatment for
MDD, PSD and bipolar disorder but the mechanisms by
which acupuncture is effective for some—either through
physiological, psychological or emotional alterations—is
still debatable and more research is needed to unravel its
authentic effects.

One issue with acupuncture is the placebo effect and a few
studies have investigated this utilizing neuroimaging. Evidence
from these studies show that expectations during acupuncture
or sham (placebo control) has a physiological effect on the
brain network, the same network that mediates a non-specific
clinical response to acupuncture (Middlekauff et al., 2001; Qin
et al., 2008; Harris et al., 2009). Bai and Lao (2013) suggest that
divergent neural mechanisms exist and may possibly mediate
specific aspects of acupuncture effects compared to placebo
effects. Consequently, because a placebo effect or psychological
expectation seems to play a role in the effectiveness of
acupuncture, research design and control groups pose a challenge
in researching authentic benefits. Specifically, the challenge is
two-fold: does the mode of stimulation or the location of
the acupuncture point bear physiological/psychological effects?
Further research that has control groups with less confounding
variables are needed to clarify the effectiveness of acupuncture
and fine-tune the populations or conditions that benefit most
from this ancient therapy.

Reflexology: Tactile, Other-Administered
Reflexology requires applied pressure and manipulation of soft
tissue, involving stimulation of reflex points on the feet and
hands which are thought to correspond somatotopically to
specific areas and organs of the body (Stephenson et al., 2007;
Miller et al., 2013). Unlike acupuncture, there is less empirical
evidence for the benefits and effectiveness of reflexology as an
intervention. In 2007, a Cochrane review on reflexology did
not find sufficient evidence to support its use and subsequent
investigations after the review show conflicting evidence for its
effectiveness as an alternative therapy (Wang et al., 2008; Miller
et al., 2013). Some studies show that reflexology significantly
decreased pain in cancer patients and women experiencing
postmenstrual syndrome (Stephenson et al., 2000) and other
studies show that reflexology does not have lasting effects on
pain reduction (post 3 h stimulation) (Oleson and Flocco, 1993;
Stephenson et al., 2003). Another study utilized the cancer
patient’s partner as the reflexology administer and found that
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cancer patients reported a significant decrease in pain intensity
and anxiety (Stephenson et al., 2007). Cancer patients reported
a reduction in nausea, vomiting and fatigue after reflexology
treatments (Yang, 2005). A more recent study found that for
psychological factors, reflexology may effectively reduce stress in
pregnant women (McCullough et al., 2018). Thus, reflexology is
seen as a supplemental or self-care intervention that could relieve
symptoms of pain, anxiety and/or stress but conflicting evidence
exists for its authentic therapeutic effectiveness and few suggest
that reflexology carries long-term healing properties or should
replace medical intervention (Miller et al., 2013).

Rolfing: Tactile, Other-Administered
Rolfing involves the myofascial structural integration or
manipulation of muscle and soft tissue with the goal of loosening
fascia layers, reposition muscles and aid body alignment (Hansen
et al., 2014). Few studies have investigated the therapeutic
effectiveness of Rolfing. Of these few, Weinberg and Hunt (1979)
found that Rolfing helped reduce anxiety and suggests that
Rolfing “releases” stored emotional tension in soft tissue. Hansen
and colleague studied the effects of Rolfing on children (n = 2)
with spastic cerebral palsy and found improvement in cadence
and support time after 3 months of treatment.

Due to the scarcity of research and small sample sizes,
more research is needed to investigate the effects of fascia
and muscular manipulation. Some suggested hindrances to
investigating Rolfing stem from a lack of congruence between
the scientific and practitioner communities (Grimm, 2007). In
order to further research investigating the effectiveness of Rolfing,
efforts to bridge communication and cooperation between both
fields is needed.

MOVEMENT THERAPIES

Dance/Movement Therapy: Tactile and
Non-tactile, Other-Administered
Dance/movement therapy is one of the creative art therapies
(music, art, poetry and drama therapy included) that uses
movement and dance in a psychotherapeutic context, utilizing
motion and emotion as a vehicle through which a person can
gain a clearer definition of self (Payne, 2003). Dance/movement
therapy originated in the United States in the 1940’s as a mind-
body medical modality. Dance/movement therapy traces its roots
to ancient forms of therapy that were utilized for healing,
fertility enhancement, birth, and rituals involving sickness and
death (Ritter and Low, 1996). Non-invasive and cost-effective,
dance/movement therapy is used as an intervention for people
with an array of emotional, cognitive and physical challenges and
previous history of trauma (Serlin, 2007).

In the last 50 years, most research assessing dance therapy
as an effective intervention focused on qualitative descriptions
and case studies, asking questions about general well-being and
subjective experience. The reason for an emphasis on qualitative
rather than quantitative research was attributed to the nature
of the creative arts therapies, which underscores creativity and
subjective ways of knowing (Koch et al., 2014).

Research shows that dance/movement therapy affects mental,
emotional and physical health by means of facilitating vestibular
coordination, decreasing depressive symptoms (both in clinical
and subclinical populations), enhancing psychological well-being
in survivors of childhood sexual abuse, reduces anxiety, facilitates
heart health in chronic heart failure patients and improves overall
well-being in cancer patients (Couper, 1981; Lesté and Rust, 1990;
Mills and Daniluk, 2002; Koch et al., 2007; Kiepe et al., 2012;
Neto et al., 2014).

Jeong et al. (2005) propose that one possible mechanism by
which dance/movement therapy is an effective form of treatment
is in its ability to stabilize the sympathetic nervous system. The
group measured plasma serotonin and dopamine concentrations
pre and post dance/movement therapy in depressed adolescents
and found an increase in serotonin and decrease in dopamine,
suggesting that dance therapy ameliorates depressive symptoms
by means of sympathetic influence.

Others suggest dance/movement therapy works to ameliorate
negative symptomology, specifically those induced from previous
traumatic experiences, through the therapeutic process of
integrating emotions, cognitions and movement. Pierce (2014)
highlights the imperative stages of effective dance/movement
therapy: the first stage incorporates establishing trust between
the client and dance therapist facilitating a sense of safety
and stability, the second stage involves integration of previous
traumatic events and the third stage is oriented toward
rehabilitation and building the relational self through the context
of other dance/movement therapy group members.

Several studies have demonstrated that dance/movement
therapy is particularly effective at enhancing positive mood, well-
being and body image while mending negative symptomology
such as depression, anxiety and loneliness (Koch et al., 2014; Ho
et al., 2018; Lange et al., 2018).

Emotional Freedom Technique: Tactile,
Self-Administered
Callahan (1985) originally developed a technique for self-
tapping on acupuncture points as a means to decrease unwanted
emotions or stress and Craig and Fowlie (1995) later simplified
this method calling it the Emotional Freedom Technique (EFT)
(Lint et al., 2006). This newer method involves concentrating on
a specific psychological issue while simultaneously self-tapping
on specified meridians on the body.

More novel than the aforementioned therapies, EFT
significantly reduced symptoms in patients with PTSD. Church
et al. (2013) found 90% of PTSD veterans no longer met PTSD
clinical criteria with sustained effects at 3 (86%) and 6 months
(80%) follow up. These findings are consistent with other studies
that show positive long-term effects of EFT for trauma victims or
PTSD patients (Church et al., 2009; Church, 2010).

While the mechanisms behind EFT are unknown, one
study suggests that acupuncture meridians are not essential
in therapeutic effectiveness. Waite and Holder (2003) found
that tapping on parts of the body other than meridian
points also elicited effects similar to those found in previous
EFT studies. However, a more recent study found epigenetic
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changes may serve as the mechanisms by which EFT effectively
reduces PTSD symptoms (Church et al., 2018). While more
research is needed to extrapolate EFT’s treatment effects and
the mechanisms by which it alters symptoms, one cogent
advantage of EFT is ease of administration. Intrinsically a
self-administered therapy, EFT is versatile and can be self-
administered in a variety of settings. This aspect of EFT
must be considered when examining its effectiveness with
psychological disorders. More studies are needed to investigate
EFT’s effectiveness upon psychopathological conditions other
than stress, anxiety and trauma.

Tai-Chi: Non-tactile, Self-Administered
Originating from China, Tai-Chi is a combination of meditative
movements and martial arts that utilizes slowly performed,
dance-like postures and movements. Tai-Chi also integrates
relaxation of muscles and breathing and incorporates
mental concentration.

A meta-analysis investigating tai-chi with elderly patients
found beneficial effects on measures of general psychological
well-being, depression, anxiety, general stress management and
exercise self-efficacy (Chou et al., 2004). Their meta-analysis
included three random control trials that used depression as
an outcome measure (ES = −5.97; 95% CI −7.06 to −4.87),
with I2 = 0%). Other studies further support tai-chi and its
effectiveness at reducing anxiety and stress (Wang et al., 2004;
Taylor-Piliae et al., 2006).

Tai-chi is also effective in promoting psychological well-
being across cultures, including Western and Eastern samples.
Wang et al. (2010) examined quantitative effect sizes for tai-
chi on several measures of psychological functioning and found
moderate to large effects sizes for reduction of stress (effect size
[ES], 0.66; 95% confidence interval [CI], 0.23 to 1.09), anxiety (ES,
0.66; 95% CI, 0.29 to 1.03), and depression (ES, 0.56; 95% CI, 0.31
to 0.80), and enhanced mood (ES, 0.45; 95% CI, 0.20 to 0.69).

Mechanisms
Several possible mechanisms have been suggested as
neurobiological contributors to the effectiveness of tai-chi
in reducing symptomatology. Because tai-chi invokes physical
relaxation, changes in brain waves (Field et al., 2013), decreased
systolic and diastolic blood pressure and reduced cholesterol
(Ko et al., 2006; Wolf et al., 2006) are suggested. These changes
to autonomic and endocrine functioning by means of tai-chi
through the combination of relaxation, movement, mental
concentration and agility are also influenced by physical and
mental training.

In summary, tai-chi is an effective body-centered therapy at
reducing the psychopathological conditions of depression and
anxiety. More research is needed explore the effects of tai-
chi on other conditions and the mechanisms by which tai-chi
is operative.

Yoga: Non-tactile, Self-Administered
Yoga is a body-centered intervention designed to foster balance
and health to the physical, mental, emotional and spiritual aspects
of the individual. This body-centered intervention takes into

account both physical postures, breath control, control of the
senses, concentration and meditation (Ross and Thomas, 2010).

Yoga has been utilized as an alternative or complementary
therapy for a variety of conditions and there exist conflicting
evidence for its effectiveness at improving mental and physical
health. Some populations seems to benefit from yoga, such as
patients with chronic pain (Desveaux et al., 2015). A Cochrane
review (Broderick et al., 2015) that included 8 studies found
that yoga benefited individuals with schizophrenia on several
mental health metrics including mental states (positive and
negative syndrome scale), social functioning and overall quality
of life but cautions results based upon low to moderate
quality of evidence. They suggest there was insufficient
evidence to consider yoga as superior to standard care for
schizophrenics. Other Cochrane reviews support these findings
regarding the limited strength of yoga in treating schizophrenia
compared to standard care (Broderick and Vancampfort, 2017;
Broderick et al., 2017).

Other populations seem to experience benefits that are similar
to exercise alone, such as patients with bipolar disorder or lower
back pain (Sherman et al., 2010; Cramer et al., 2013; Uebelacker
et al., 2014). Buffart et al. (2012) found that cancer patients
reported a decrease in stress and anxiety post yoga treatments
and only a moderate change in fatigue, quality of life, and
social and emotional functioning. Thus, both the population
and disease condition in which yoga is applied seems to be a
fundamental factor in determining effectiveness. More research
is needed to examine those populations that seem to benefit
most from yoga and more studies are needed to ascertain when
alternative treatments such as exercise or meditation alone are
equally as effective.

One possible factor that might explain the variability of yoga’s
effectiveness is the component of meditation. As seen in patients
with schizophrenia, mediation can catalyze psychotic experiences
by inducing hyper-awareness of one’s internal state (Sethi and
Bhargava, 2003; Kuijpers et al., 2007). Thus, utilizing yoga as
an effective and beneficial treatment for differing conditions
requires the assessment of both physical exercise and meditation
upon that condition.

Basic Body Awareness Therapy: Tactile,
Other Administered
Basic Body Awareness Therapy (BBAT) is a form of body
physiotherapy that aims to normalize body posture and increase
overall balance and awareness of the body, both in relation to
others and one’s environment. Common in Nordic countries,
BBAT enhances awareness of one’s movement with the overall
aim of integrating and facilitating bodily control by means of
grounding/breathing exercises, massage and movement (Gard,
2005; Eriksson et al., 2007). There exists discrepancy within
the literature regarding the usage and definition of either Body
Awareness Therapy (BAT) or BBAT and its administration
in either an individual or group setting such as Basic Body
Awareness Group Therapy (BAGT). More precise terminology
is needed to differentiate between these two psychosomatic
physiotherapeutic treatments. However, there does exist two
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TABLE 1 | Taxonomy of body-centered interventions.

Therapy Administration type Tactile form Symptoms influenced Evidence

Movement

Dance Self Both tactile and
non-tactile

Enhances well-being and positive
emotions, reduces negative emotions

Couper, 1981; Lesté and Rust, 1990; Mills
and Daniluk, 2002; Koch et al., 2007; Kiepe
et al., 2012; Neto et al., 2014

Emotional Freedom
Technique

Self Tactile Decreases PTSD symptoms, anxiety,
fear, stress

Church et al., 2009; Church, 2010

Yoga Self non-tactile chronic pain reduction, increase
physical health, potential to reduce
stress and anxiety

Desveaux et al., 2015

Tai-Chi Self Non-tactile Depression, increases general
well-being

Chou et al., 2004; Field et al., 2013

Basic Body
Awareness Therapy

Other Tactile Decrease in mood, stress-induced
somatoform disorders, behavioral and
personality disorders; schizophrenia;
major depression and anorexia nervosa

Gyllensten et al., 2003, 2009; Hedlund and
Gyllensten, 2010; Catalan-Matamoros
et al., 2011; Danielsson et al., 2014

Non-movement

Acupuncture Other Tactile Reduces tension headaches/migraines,
Parkinson’s disease symptoms,
fibromyalgia, chronic neck and back
pain, osteoarthritis pain

Middlekauff et al., 2001; Qin et al., 2008;
Harris et al., 2009

Functional
Relaxation

Self Non-tactile Reduces non-specific chest pain,
asthma, and tension headaches

Loew et al., 2000, 2001; Lahmann et al.,
2008a, 2009

Massage Other and Self Tactile Increased weight and growth in
pre-term infants, decreased cortisol
and dopamine, increased serotonin,
increased positive mood, decreased
negative emotions, decrease in stress,
increase in immunological response,
increase in vagal tone

Field et al., 2005, 2010b; Field, 2010

Reflexology Other and Self Tactile Decreases anxiety and stress Wang et al., 2008; Miller et al., 2013

Rolfing Other Tactile Decreases anxiety, improved gait in
children with spastic cerebral palsy

Weinberg and Hunt, 1979; Hansen et al.,
2014

types of metrics which assess the effectiveness of BAT: the body
awareness scale and the resource oriented body examination
which measure body posture, muscle tension, respiration and
heart palpitations (Eriksson et al., 2007).

BBAT has been effective at reducing physiological conditions
such as fibromyalgia, chronic pain, irritable bowel syndrome and
non-specific musculoskeletal problems (Gard, 2005; Eriksson
et al., 2007) and more recent studies demonstrate potential
mood altering effectiveness as well. One study found that
BBAT improved major depressive symptoms (Danielsson et al.,
2014) and others studies have investigated its effectiveness
at reducing schizophrenic and anorexia nervosa symptoms
(Hedlund and Gyllensten, 2010; Catalan-Matamoros et al.,
2011). Two studies have investigated the use of BBAT in
psychiatric clinics with patients who experienced mood, stress-
related somatoform, behavioral and personality disorders.
Both investigations found a significant decrease in symptoms
and reduction in overall use and cost of psychiatric services
(Gyllensten et al., 2003, 2009).

FIGURE 2 | Possible routes by which body-centered therapies operate to
ameliorate psychopathology.

Thus, the administration of BBAT in psychiatric outpatient
clinics seems to be the most promising line of research and
more investigation is needed to evaluate its effectiveness within
specific subpopulations. Further, more clarification is needed
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within the literature to not only define BAT or BBAT but
evaluate the most effective form of BBAT as either a group or
individual therapy.

CONCLUSION

This review highlights a number of different body-centered
therapies, namely interventions that have generated a substantial
amount of research, and their effectiveness at reducing
psychopathological conditions. There are additional body-
centered interventions that seem to be gaining popularity that
have yet to be investigated including hakomi, concentrative
movement therapy, biosynthesis therapy, and character analytic
vegetotherapy. However, of the interventions reviewed here,
the most robust evidence was found for massage therapy
because the higher number of meta-analyses and Cochrane
reviews available (Moyer et al., 2004; Field, 2010, 2014,
2016; Hillier et al., 2010; Miozzo et al., 2016). Converging
evidence from these studies and meta-analyses indicate
massage was an effective intervention across age, including
infants—premature and full-term—and elderly patients and
effectively reduces varying psychopathological symptoms.
Body-centered therapies with the least amount of evidence
were Rolfing and reflexology. Studies examining these
interventions had smaller sample sizes and no meta-analyses
were available.

Taken together, the evidence provided here indicates that
certain body-centered therapies are effective at reducing certain
psychopathological conditions (please refer to Table 1). Because
there is converging evidence from several different therapies
that body-centered interventions can reduce psychopathological
conditions, there is evidence that suggests the body can
communicate/influence the brain and alter psychopathological
states. This suggests that alterations could be made to the
brain and emotions by means of the body, providing some
support that body-centered interventions act as effective
interventions. Again, three possible routes are suggested as
possible mechanisms by which the brain and body communicate:
the autonomic system, the endocrine system and the immune
system. We propose that if a body-centered intervention operates
via one of these three routes and the targeted condition
exists within these limits, a desirable health benefit could
result. However, if both the targeted condition and body-
centered intervention do not utilize one of these routes,
then the therapy is theorized to yield ineffective results.
Please see Figure 2.

We speculate that of the body-centered interventions
mentioned that are found to be effective, the administration
type seems to be critical. Self-administered therapies such
as EFT, yoga, and dance therapy seem to hold two added
variables that may contribute to their effectiveness: ease of
administration (self) and focus of cognitive training and
attention. We suggest that these additional factors may contribute
to underlying mechanisms involved. Through cognitive training
and attention, a possible fine-tuning of emotional regulation
might be taking place.

In addition, evidence from body-centered interventions
addresses the relationship between the body and the self. When
the body and self are properly connected and integrated, healthy
physiology and psychological functioning results. However, a rift
between the body and the self creates a lack of integration and
subsequently, inadequate communication between the two. The
result is lack of control over the body or self, yielding pathological
responses rather than proper functioning. In light of the body-
self relationship, this generates more questions regarding the
effectiveness of self versus other administered therapies and more
research is needed to evaluate this.

Clinical Application: Integrative
Methodology and Toolbox Approach
Evidence from the abovementioned interventions indicates that
certain populations can benefit from body-centered interventions
as complimentary therapies. Due to the large number of
individuals who already seek alternative therapies while
undergoing traditional medical intervention, a novel treatment
paradigm is needed. In addition to more research investigating
the specific effectiveness of body-centered interventions, we
suggest an integrative approach toward clinical intervention. This
model emphasizes an interdisciplinary methodology in which
physicians and therapists work together to generate a treatment
plan for an individual. Rather than compartmentalizing
symptoms and conditions, a dialogue between professionals is
needed in which they collaboratively craft a treatment plan that
incorporates body-centered interventions.

In order to properly tailor the treatment plan to the
individual, we suggest considering the array of body-centered
interventions as a toolbox of interventions. Rather than viewing
body-centered interventions as a whole, each therapy should
be considered in terms of desired effects, symptomology
and the individual’s history. If one particular body-centered
intervention does not generate desired results, a different therapy
could be implemented. Also, the toolbox of body-centered
interventions can be viewed as progressive: patients can move
from less intensive to more intensive therapies. An example
of this would be a patient with a history of physical/sexual
abuse and a progressive treatment plan of (1) EFT, then
once comfortable, moving to (2) reflexology and finally, (3)
full body massage.

Further, as demonstrated herein, these interventions
are currently recognized as alternative or complementary
interventions. As empirical evidence grows and clarifies which
interventions are effective or not and which populations benefit
from such treatments, we propose that these interventions
move from being seen as “alternative” to more primary in
the construction of an individual’s medical treatment plan.
For a clinical example of the effectiveness of a body-centered
intervention, please see Appendix A.

In conclusion, body-centered therapies are a promising
line of intervention that augments the role of the body
within the bidirectional communication pathway between the
brain and body. These interventions alleviate physical and
emotional symptoms via the manipulation of the body, which,
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in turn, supports the body-self connection. Further research
is needed to disentangle the mechanisms underlying body-
centered interventions and consider an integrative approach
that includes body-centered interventions in treatment plans for
psychological disorders.
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APPENDIX A

Clinical Vignette
Identifying features have been altered to maintain confidentiality.

An Application of Dance/Movement Therapy
Integration of Somatic and Cognitive Experience in the Therapeutic Process

Jerry is a 35 years old female, tall and of average weight, who works as an executive in a large business and typically enjoys an
active physical life. She began experiencing pain and a restricted range of motion in her right shoulder, procured medical attention
and received a diagnosis of frozen shoulder. Following medical advice, she undergoes physical therapy for 4 months and experiences
no improvement. Her primary physician refers her to dance/movement therapy.

At the first therapy session, Jerry briskly enters the office holding her right arm tightly across her chest with the palm of her hand
snuggled next to her clavicle. She cautiously sits down, bracing her upper torso and holding her body upright away from the back of
the chair. The flow of Jerry’s breath was short and shallow, seemingly contained in her upper torso.

Jerry describes her situation as follows;

“I don’t understand what has happened to me. My life has always revolved around physical activities and pushing myself to do my best. I grew up
in a family that was all about achievement. Everyone in my family works really hard and we all succeed. I learned early on that being physical
has been a core way that I balance my emotional and work life. I have not been able to do anything these four months and I’m depressed and
discouraged.”

The goal of the dance/movement therapy was to help Jerry become aware of the interconnections among her bodily sensations,
personal movement style, emotional reactions and thoughts that create an embodied sense of herself. During the initial stage of
treatment, Jerry learned to identify how she holds her breath when experiencing stress and what aspects of her life are most distressful.
First, Jerry was asked to deepen her breath in vertical, sagittal and horizontal directions that promotes calmness while listening to
gentle flowing harp music. As her torso became more relaxed, she begins to recall that she learned to “hold myself so erect and tightly
as a child, trying to keep up with all my family’s expectations of achievement.”

Then, accompanied by music with a strong beat, Jerry was asked to explore an erect posture, while holding her right arm across her
chest and listening to music with a strong beat. During this movement improvisation, Jerry spontaneously stretched her right arm out
in front of her, extending her elbow and making a pulsing gesture with her hand, pushing away from her torso. She suddenly stopped,
drawing her arm back across her chest, her hand by her heart, hollowing her upper torso. She began to cry. The therapist changed
back to the harp music and supported her, enabling her to connect to the flow of her breath.

In this moment, her body, emotions and thoughts were connected and integrated, allowing Jerry to recall the feeling of being
overwhelmed as a child, and needing to protect her heart from family pressure. She yearned for affection when feeling overwhelmed,
but her achievement-oriented parents viewed this need as a weakness. By exploring and identifying the metaphors associated with
her frozen shoulder, Jerry was able to be kinder to herself, and ask for physical affection from her spouse when stressed. Her frozen
shoulder improved and she was able to resume an active, balanced life.
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Research indicates that Acquired Brain Injury (ABI) is associated with significant and
chronic impairment across multiple areas of functioning including physical, cognitive,
emotional and behavioral domains. Whilst impairments associated with ABI can be
ameliorated, cure is seldom possible. The emergence of positive psychology reflects
a paradigm shift in health and wellbeing research, highlighting the role of character
strengths, positive emotions, meaning, and resilience. Positive psychology interventions
have been demonstrated to improve wellbeing in a variety of populations, although
research investigating the impact of positive psychotherapy for people living with ABI
are sparse. Here we characterize the experience of an 8-week positive psychotherapy
intervention for 13 people living with ABI including four mentors and nine participants
using thematic analysis of transcripts collected during mini-groups and one-to-one
interviews. Six main themes were identified including empowerment, social opportunity,
coping, cultivation of positive emotion, consolidation of skills and barriers. Results
indicated that wellbeing can be promoted and improved in individuals with ABI.
Recent theoretical developments in wellbeing science highlight scope to improve the
intervention by connecting individuals to their communities and spending time in nature.

Keywords: acquired brain injury, ABI, chronic conditions, positive psychotherapy, PPT, healthcare improvement

INTRODUCTION

Acquired Brain injury (ABI) refers to injury to the brain that occurs after birth and
can be subdivided Traumatic Brain Injury (TBI) or Non-traumatic Brain Injury (NTBI;
Saatman et al., 2008). TBIs occur when an external force injures the brain. NTBIs occur
both from an internal or external source, but are not directly caused by external force,
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(e.g., stroke, hypoxia, encephalitis, etc.). ABI can be associated
with significant and chronic impairments across multiple areas of
functioning including physical, cognitive, emotional, behavioral
and social domains (Milders et al., 2003; Barman et al., 2016;
de Freitas Cardoso et al., 2019; Kane et al., 2019). Critically, the
psychological consequences of ABI are generally hidden and are
associated with poor involvement in rehabilitation, hospital re-
admission, long-term disability, limited social activity, reduced
ability to manage physical conditions, increased health service
usage, suicide and a general increase in risk for mortality (Gillen
et al., 2001; Naylor et al., 2012; Ayerbe et al., 2013; van Eeden
et al., 2016). People affected by ABI – as with other chronic
conditions – have little access to psycho-social interventions to
address ongoing holistic needs: almost three- quarters of people
living with ABI feel that their psychological needs are not met
(McKevitt et al., 2011; Oyesanya, 2017). The main goal of the
present study therefore is to report a qualitative evaluation of
routinely collected data on participant experience of an 8-week
positive psychotherapy intervention.

Healthcare systems are typically founded on the acute medical
model, which tackle illnesses and conditions by adopting a “find
it and fix it” approach (Keller and Carroll, 1994). Although a
disease focus is advantageous when delivering life-saving care
and attempting medical stability in the acute stage, this model
does not adequately support the holistic needs of individuals
during the post-acute and community-based stages. For example,
disease focused approaches aim to reduce impairment or
distress associated with a disease but do not seek to build
wellbeing, facilitate psychological adjustment and community re-
integration. With respect to ABI, neurorehabilitation services
typically adopt a disease focus with an emphasis on reducing
impairment through compensatory or restorative techniques.
The dominant model used to treat psychological difficulties
post ABI has been Cognitive Behavioral Therapy (CBT). CBT
aims to alter unhelpful negative thoughts in order to reduce
negative affect and psychological distress. These disease focused
approaches are underpinned by the assumption that eradication
or reduction of impairment will improve health and wellbeing.
However, this is problematic for two reasons; firstly, chronic
conditions cannot be “fixed” and secondly, the absence of
impairment does not equate to wellbeing (Anderson, 1995).
Accordingly, there is a need for services to focus on reducing
impairment, while also focusing on creating a context for
acceptance and wellbeing despite impairment (Schretlen and
Shapiro, 2003; Dikmen et al., 2009).

It is now widely accepted that health and wellbeing are no
longer tied to the presence or absence of illness or disease
(Anderson, 1995). The World Health Organisation (WHO)
defined health as “a state of complete physical, mental and
social wellbeing and not merely the absence of disease or
infirmity” (World Health Organization [WHO], 1948). Whilst
this definition goes beyond defining health as an absence of
disease, as per the medical model, there are several issues. Striving
for “complete” health as a goal for health pathologizes suboptimal
health states, thereby contributing to the over-medicalization
of society (Hanslik and Flahault, 2016). In addition, the word
“complete” is arbitrary, it is difficult to ascertain a “complete”

sense of wellbeing and implies that most of us are unhealthy,
most of the time. This approach to health and wellbeing is
particularly problematic for people with chronic conditions
who experience issues in physical, mental and social domains.
Under this definition, wellbeing is not attainable for people with
chronic conditions. Fortunately, research has highlighted the
shortcomings of the WHO definition of health and wellbeing,
giving rise to alternate theories and subsequent definitions.

Here we highlight two approaches to the study of wellbeing:
hedonic and eudaimonic theories. Hedonic theories of wellbeing,
such as Subjective Wellbeing theory (SWB; Diener, 1984), focus
on three main components: a cognitive aspect involving global
appraisals of life satisfaction and two emotional components,
including positive affect and negative affect (Diener, 1984).
Another well described hedonic theory of emotion is Barbara
Fredrickson’s Broaden and Build Model (2001), which highlights
a role for positive emotions in broadening our thought-action
repertoire leading to more creative and flexible actions. This
model further emphasizes the role of positive emotions in
building cognitive, psychological, social and personal resources
that promote wellbeing and psychological resiliency. Research
has identified links between positive emotion, positive health
outcomes and increased social connectedness (DuBois et al.,
2012). Positive psychological attributes – including optimism
and curiosity – have also linked to a decreased risk for
disease development and increased engagement in positive
health behaviors (Boehm and Kubzansky, 2012; Richman et al.,
2005). By contrast, eudaimonic theories, such as Psychological
Wellbeing theory (PWB; Ryff, 1995), emphasise purpose and
meaning in life. Intriguingly, recent epidemiological research on
the United States Health and Retirement Study has identified
associations between stronger life purpose and lower mortality
(Alimujiang et al., 2019), highlighting an intimate connection
between mental wellbeing and physical health. Ryff (1995)
proposed six components of PWB which include; self-acceptance,
positive relationships with others, autonomy, personal growth,
environmental mastery and purpose in life. In 2011, Martin
Seligman introduced the PERMA model, which combines
hedonic and eudaimonic aspects of wellbeing, presenting a model
of wellbeing that is comprised of positive emotions, engagement,
relationships, meaning and accomplishments. These five core
elements of wellbeing according to PERMA theory are not
mutually exclusive, and Seligman has argued that flourishing
arises when a person excels across all five of these pillars.

All these models of wellbeing present evidence-based factors
that contribute to wellbeing (Figure 1). A commonality between
these three models is that they all adopt principles relating
to Positive Psychology (PP). Positive Psychology is a unique
discipline that focuses on identifying human strengths and
factors that contribute to a life well-lived (Seligman, 2011).
A key principle of PP is that strengths and virtues can be
mobilized to develop wellbeing. For example, strategies include
practicing optimistic thinking and mindfulness (James, 2011),
savoring positive events through diary writing (Sherliker and
Steptoe, 2000; Harris et al., 2003; Ben-Shahar, 2010; Jose
et al., 2012), making a gratitude visit, (Emmons and Crumpler,
2000; Sansone and Sansone, 2010; Emmons and Stern, 2013),
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FIGURE 1 | Factors of Wellbeing According to Hedeonic (Subjective Wellbeing Theory), Eudaimonic (Six factor model of Psychological Wellbeing) and Integrated
Approaches (PERMA Theory).

discovering and employing character strengths, (Tedmanson
and Guerin, 2011; Panter-Brick and Leckman, 2013), and using
relaxation techniques such as guided imagery (Larsson and
Starrin, 1992; Gedde-Dahl and Fors, 2012). Published meta-
analyses of techniques report enhanced wellbeing and decreased
depressive symptoms (Sin and Lyubomirsky, 2009; Bolier et al.,
2013; Chakhssi et al., 2018).

The emergence of positive psychology, and related bodies
of literature including Quality of Life (QoL), patient centerd
care and patient activation reflect a paradigm shift in health
and wellbeing research. There is now a focus on creating a
context for wellbeing that spans beyond attempts to simply
eradicate or reduce impairment. For example, developments
in QoL literature for those living with ABI emphasize the
need for more comprehensive assessments that include social
inclusion, community integration, human rights and personal
development (Fernández et al., 2019). This psychosocial
approach to assessment reaches beyond disease-specific
assessments (Sánchez, 2010). Additionally, recent research on
patient-centerd rehabilitation is closely tied with the concept
of flourishing. Cogan (2016) notes that in order to promote
unique capabilities, goals and potential in those living with ABI,
clinicians must provide individualized care in which treatment is
collaborative between the provider and the recipient. Such care
focused on understanding patient’s lives, their relationships with

others and the way in which they want to live. In line with the
goals of positive psychology, this research emphasises a shift
toward focusing on wellness instead of illness.

Theoretical frameworks of wellbeing and evidence from the
field of Positive Psychology and its application through Positive
Psychotherapy suggest that people with chronic conditions may
benefit from interventions that not only focus on symptom
reduction, but also on creating a context for wellbeing. For
example, it has been well established that people living with ABI
are often socially isolated, with fewer positive relationships, fewer
opportunities for meaning and lower community integration
(Barber et al., 2018). Thus, increasing opportunities for wellbeing
in the ABI population – including enhancing opportunities for
positive social connections, developing meaning and purpose
in life, and community engagement – has much potential to
improve people’s lives.

That said, there is a paucity of research investigating the
promotion of wellbeing in the context of ABI. Group and one-
to-one positive psychotherapy (PPT) have been reported to
increase happiness (Andrewes et al., 2014; Cullen et al., 2018)
and reduce symptoms of anxiety (Cullen et al., 2018). These
studies reported that the feasibility and effectiveness of PPT
in this population is promising. Bertisch et al. (2014) showed
a relationship between key constructs in positive psychology
(character strengths, resilience, and positive mood states) and
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factors affecting rehabilitation outcome (i.e., perception of
functional abilities post-injury and beliefs about treatment) for
people with ABIs. These factors affecting rehabilitation outcome
are important in determining treatment success and quality of
life outcome in rehabilitation settings and could potentially be
impacted on by positive psychotherapy.

Our study builds on these initial promising findings and
emerging evidence base by reporting on the findings from
detailed qualitative evaluation of the perceptions of people living
with ABI following group-based positive psychotherapy. The
research question of this study was as follows: Is it possible to
build wellbeing in people living with ABI through group-based
positive psychotherapy? We review mini-group and interview
data against the background of the prevailing approaches that
span subjective and psychological wellbeing.

MATERIALS AND METHODS

Ethical Considerations
Service evaluations conducted in the United Kingdom are
excluded from ethical review under official policy (GAfREC
2.3.12)1. The United Kingdom-based Health Research Authority
online decision-making tool confirmed that ethical review
was not required2. Service evaluations are characterized by
minimal risk and therefore fall outside the remit of research
ethics committees in the United Kingdom. This exemption
was subsequently confirmed by our Research and Development
Officer in Swansea Bay University Health Board, provided that
data is anonymized or pseudonymized when writing up results
for publication.

Design
The service in which the study took place has historically
adopted a participatory approach to service development and
evaluation. Service users are involved at a transactional level in
the implementation of new initiatives focusing on wellbeing. The
present study investigated the experience of service users who
completed an 8-week Positive Psychology Intervention (PPI) run
in 2017, offered by a community neurorehabilitation service in
a major hospital located in South Wales, United Kingdom. A
qualitative evaluation (QE) design was employed (Tayabas et al.,
2014) to gather in-depth accounts of service user’s experience of
the PPI, consistent with United Kingdom National Health Service
requirements of evaluating services and patient experience, in
keeping with a participatory and context-sensitive approach.
QE designs are used to evaluate programmes or services
and can employ diverse approaches, including participatory
action and interpretative methods, focused on understanding
processes in context.

Our study utilized Thematic Analysis (TA) since it allows
for large amounts of data collected from multiple participants
in naturalistic settings to be analyzed and synthesized into
meaningful accounts (Braun and Clarke, 2006). One advantage of

1https://tinyurl.com/rcp2cqe
2https://tinyurl.com/wdrydgg

thematic analysis is that it is not wedded to any epistemological
frameworks and therefore provides flexibility in application.
In line with our QE design, a critical realist epistemological
perspective was employed in the present study (Bhaskar et al.,
1998; Archer et al., 2013). According to this approach, knowledge
or “truth” may be shared across individuals, although each
individual will have their experience and perspectives, which will
be dependent on context.

In line with overarching aims, context and the critical
realist approach of the study, we draw on the quality
frameworks as suggested by Yardley (2000), which includes
four characteristics of good qualitative analysis; sensitivity to
context, commitment and rigor, transparency and coherence, and
impact and importance.

Participants
Participants were initially contacted face-to-face by the clinician
from a Community Neurorehabilitation Service (CNS) based
in South Wales, after which letters were sent including details
relating to time, date and location of the PPI. A total of
19 participants were purposively invited to attend the course
and 13 accepted the invitation. Reasons for not accepting the
invitation included other commitments, employment, travel
difficulty, and surgery. Once the course had begun, there were no
dropouts. Four out of the 13 participants had attended a course
previously, and were subsequently invited to become mentors.
These individuals were trained by a member of the clinical
team to deliver some of the practical aspects of the intervention
and asked to share their own lived experiences of using some
of the PP techniques that had learnt. One participant was lost
to follow up due to being discharged from the CNS. Details
of the twelve participants who participated in this study are
included in Table 1. Participants are referred to as pseudonyms
in the manuscript, categorized according to mentor or participant
status, followed by an identification number (e.g., “M1,” “P1”).

All participants had a confirmed diagnosis of ABI, had
experienced psychological difficulties and/or reduced social
participation and had received rehabilitative treatment before
participating in the study. The recruitment process was pragmatic
in nature and involved the clinician selecting individuals whom
she had worked with from within the CNS. The clinician
exercised judgment relating to participants’ capacity to benefit
from the course, as well as the likelihood of disrupting the
learning opportunity for others. The decision process was centerd
around the following inclusion and exclusion criteria.

Inclusion criteria included age greater than 18; confirmed
diagnosis of ABI; ability to actively engage in the intervention
as determined by their clinician; living in the community;
evidence of psychological difficulties during the initial clinical
interview when patients access the brain injury service; living
within the catchment area of the participating health boards;
at least 3-month post-injury at recruitment, allowing time for
spontaneous recovery and for the person to become aware of
their difficulties and the implication of these on their lives.
Exclusion criteria including receptive or expressive language
difficulties, or extremely low memory function that may preclude
people from engaging meaningfully; medical or psycho-social
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TABLE 1 | Participant characteristics.

Sex Age Injury Comments

M1 Female 53 Inflammatory idiopathic left limbic encephalitis M1 was interviewed with 3 other mentors in a mentor-only mini group interview

M2 Female 62 Moderately severe traumatic brain injury M2 was interviewed with 3 other mentors in a mentor-only mini group interview

M3 Female 60 Suspected encephalitis M3 was interviewed with 3 other mentors in a mentor-only mini group interview

M4 Female 50 Mild Traumatic Brain Injury M4 was interviewed with 3 other mentors in a mentor-only mini group interview

P1 Male 68 Severe traumatic brain injury P1 was interviewed in mini group for participants along with P2, P3, P4 and P5.

P2 Female 53 Moderate traumatic brain injury P2 was interviewed in mini group for participants along with P1, P3, P4 and P5.

P3 Male 58 Severe traumatic brain injury P3 was interviewed in mini group for participants along with P1, P2, P4 and P5.

P4 Male 29 Moderate to severe traumatic brain injury P4 was interviewed in mini group for participants along with P1, P2, P3 and P5.

P5 Male 55 Severe Traumatic brain injury P5 was interviewed in mini group for participants along with P1, P2, P3 and P4.

P6 Female 73 Moderate traumatic brain injury P6 was interviewed individually using a face-to-face interview with an assistant
psychologist who had been present for some of the group sessions.

P7 Female 34 Suspected hypoxic brain injury P7 was interviewed individually using a face-to-face interview with an assistant
psychologist who had been present for some of the group sessions.

P8 Female 37 Cerebellar infarct following a traumatic artery
dissection.

P8 was interviewed individually using a face-to-face interview with an assistant
psychologist who had been present for some of the group sessions.

reasons, based on risk assessments by the referring clinician;
potentially disruptive to other group members as determined by
their clinician; not able to provide informed consent. Mentors
were subject to the same inclusion criteria as participants with
the exception of showing “evidence of psychological distress.”
Mentors were also subject to the following additional inclusion
criteria: demonstrated ability to be responsive and sensitive
to the needs of others; known to and recommended by their
referring clinical team; good interpersonal skills; willing and able
to commit to training as well as attending all eight PPT sessions.

Intervention
The positive psychology course was developed in partnership
between clinical and academic psychologists. The course was
delivered in a semi-structured format and was designed to
incorporate aspects of subjective wellbeing (Diener, 1984;
Fredrickson, 2001), psychological wellbeing (Ryff, 1989) and
PERMA theory (Seligman, 2011; Table 2). Participants were given
a resource booklet which outlined the structure of the course as
well as pages for note-taking and completion of written activities.
The course was structured to include psychoeducation and
practical elements, allowing participants to engage in a range of
activities designed to improve wellbeing after being provided with
relevant background and context. While the clinician ensured
that all course content was delivered, open discussion was
encouraged. The semi-structured nature of the course promoted
a transactional approach between the clinician delivering the
course and participants. Discussions enabled participants to share
their own stories relating to their experience of ABI, facilitating
group bonding and positive social ties. Sessions were typically 2 h
long with a break in the middle. Additional breaks were given
if required.

Data Collection
Semi structured interviews were carried out across two separate
mini-groups, one for the mentors (n = 4) and the other for
participants (n = 5). Three additional individual (n = 3)
interviews were separately conducted to accommodate those

individuals who requested that they be interviewed separately.
All interviews were conducted in a hospital, within a Community
Neurorehabilitation Service where the intervention had taken
place, following the positive psychotherapy intervention.
Participants were initially invited to attend the interviews
face-to-face at the end of the course, subsequently letters were
sent to participants detailing the time, location and date. All
interviews were conducted by a single Assistant Psychologist
(AP) (female) with postgraduate training in psychology. The
AP had established relationships with the participants over the
8-week period by attending groups and greeting participants
when they visited the clinic. During interviews, only the AP and
the participants were present; clinical staff (ZF, HB) were outside
of the room, but nearby for governance reasons. Field notes were
made during interviews by the AP to include overall impressions
of perceived improvements to wellbeing according to individual
representation and possible improvements to future services.
These notes were then passed to the leading clinician to guide
future interventions.

Before the interviews began, participants were informed of
the purpose of the interviews and that anonymized data may be
used for evaluative purposes. Verbal consent was then obtained.
Each interview followed a similar pattern, beginning by exploring
the initial hopes of the group versus experiential gains, inviting
individuals to give feedback regarding the group and its delivery,
commenting on salient aspects and whether the course had
impacted upon future recovery. Questions for participants were
open-ended and were developed iteratively over the course of
the discussions, consistent with the need to be flexible and
responsive to material in qualitative research. The interviewer
sought to promote group discussion by asking others if they
agreed with the points that were raised and by asking participants
to engage in discussion.

All interviews were recorded using a “Voice Memos”
application. Verbal consent was gathered from all participants
for the recordings to be transcribed and analyzed. Audio data
of interviews totaled 3 h and 1 min. Interviews were 36 min in
duration on average and ranged from 20 min to 1 h and 3 min.
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TABLE 2 | Structure of positive psychotherapy intervention.

Week Focus Comment

1 Introduction
to positive
psychology

This session focuses on introducing participants to the course. They are given an informational booklet outlining the course
structure which also has worksheets and note-taking spaces, for each session. Models of wellbeing are taught including;
hedonic, eudaimonic and PERMA. Participants are asked to complete a “wheel of wellbeing” which outlines the 5 pillars of the
PERMA model to encourage participants to think about how these relate to their own lives.

2 Relaxation This session focuses on learning about the role and function of stress and anxiety and learning how to activate the relaxation
response using exercises of relaxation techniques, such as diaphragmatic breathing and guided imagery. Participants are given
CD’s with guided relaxations including a loving kindness exercise which encourages participants to think about and feel love for
important people in their lives. Participants complete a guided imagery exercise of a safe place.

3 Character
Strengths

Participants complete the VIA character strengths and explore their top strengths (Peterson and Seligman, 2004). They write
examples of when they have used them in their lives prior to the course and think of new ways to mobilize them in future.

4 Positive
emotions

Participants are to learn the role and function of emotions and explore negativity bias’ and the benefits of increasing frequency of
positive emotional experiences. Participants complete a gratitude exercise; participants note down three positive things they are
grateful in their day-to-day lives. Participants are encouraged to complete this exercise daily over the course of a week and take
note of this in their information booklet. Participants are encouraged to complete one random act of kindness a day and record
this exploring Barbara Fredrickson’s Theory of love in terms of shared experiences to facilitate positive emotions, bio-behavioral
synchrony and mutual care and concern. Participants then experience a loving-kindness meditation.

5 Optimism Participants learn about optimism, learned helplessness and learned optimism. Participants learn how to alter thinking styles
using CBT to adopt a more optimistic outlook. Participants complete activities relating to the ABCDE model of optimism.

6 Mindfulness Participants learn about the four key elements of mindfulness according to Hölzel et al. (2011) and how to apply these to everyday
life. Participants complete two exercises at home as instructed in their workbook; to use mindfulness when eating and mindful
meditation. Mindful meditation. Participants then complete a grounded exercise which evokes the five senses when meditating.

7 Connection
between body
and mind

Educational information on sympathetic and parasympathetic nervous system and responses to antecedents are delivered to
participants as well as discussions on the effects of chronic stress. Participants are taught about the vagus nerve, heart rate
variability and their connections to health outcomes. Positive health behaviors are explored. Participants then complete exercises
to increase HRV e.g., exercise followed by deep breathing with prolongation of the outbreath.

8 Making positive
changes

Participants learn about habits and how to move away from bad habits, to good habits. Willpower and the path of least resistance
is explored and reducing activation energy for desired behavior. Participants are invited to discuss how they can apply these
principles to their own lives.

The interview audio files were then transcribed orthographically
so that the true essence of the data would be captured by
incorporating utterances such as “ah, um etc.,” as well as utilizing
grammatical correctness to indicate pauses, end of statements
and exclamations. Interviews were transcribed verbatim except
for the names of participants, staff names and locations, which
were omitted to ensure anonymity.

Data Analysis
The software ATLAS.TI was used to manage the data at the
coding stage, after which established codes were organized
into categories and then managed using Microsoft Excel. All
categories were then referenced against original codes in ATLAS
to check for consistency and appropriateness of categorization.
The analysis of the data followed a guide introduced by Braun
and Clarke (2006), which outlines a 6-step procedure to good
Thematic Analysis (see Table 3).

Braun and Clarke (2006) note that qualitative research will
inevitably involve a mixture of both inductive and deductive
approaches. In line with the quality criteria set out by
Yardley (2000), coding applied “bracketing” to maintain critical
awareness of the basis for sense making, and allowed the
researcher to choose to focus on use of positive psychology theory
in the data, or to bracket or suspend this in order to maintain
sensitivity to the meanings and experiences of participants
(Tufford and Newman, 2012). Data was not coded by a second
coder because – in line with, Braun and Clarke (2006) – measures

of inter-rater reliability between multiple coders simply reflect the
degree to which coders follow the same procedure, rather than
accuracy of the coding process, per se.

RESULTS

Recurrence of themes was noted during analysis, and
participants’ experiences could be coded within a common
or shared set of themes and sub themes (Tables 4, 5).

TABLE 3 | Braun and Clarke (2006) 6-step Guide to Good Thematic Analysis.

Phase Examples of Procedure for Each Step

1. Familiarization Transcribing data: reading and re-reading; noting down
initial codes

2. Generating Initial
Codes

Coding interesting features in the data in a systematic
fashion across the data set, collating data relevant to
each code

3. Searching for
Themes

Collating codes into potential themes, gathering all data
relevant to each theme

4. Involved Reviewing
Themes

Checking if the themes work in relation to the coded
extracts and the entire data-set; generate a thematic map

5. Defining and
Naming Themes

Ongoing analysis to refine the specifics for each theme;
generation of clear names for each theme

6. Producing the
Report

Final Opportunity for Analysis selecting appropriate
extracts; discussion of analysis; relate back to the
research question or literature; produce report
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TABLE 4 | Themes and Subthemes for Thematic Analysis for non-mentor
participants.

Theme Subthemes

Empowerment Achievement

Confidence

Sense of transformation

Social Opportunity Relatedness with others (ABI and non-ABI)

Understanding the self through others

Coping

Cultivating Positive Emotion

Barriers Stage in recovery

Location/Environment of intervention

TABLE 5 | Themes and Subthemes for Thematic Analysis for Mentors.

Theme Subthemes

Empowerment Meaning through providing support Achievement

Feeling Valued

Confidence

Social Opportunity Relatedness with others (ABI and non-ABI)

Helping others

Coping Reframing

Mobilization of character strengths

Consolidation of skills

Cultivating Positive Emotion

Barriers Stage in recovery

Location/Environment of intervention

For non-mentor participants, Thematic Analysis (TA)
identified the following themes: (1) Empowerment; (2) Social
Opportunity; (3) Coping; (4) Cultivating Positive Emotion; and
(5) Barriers (see Table 4).

For mentors, TA identified the following themes:
(1) Empowerment; (2) Social Opportunity; (3) Coping;
(4) Consolidation of skills; (5) Cultivating Positive Emotion; and
(6) Barriers (see Table 5).

Themes for mentors and participants were then converged
onto a single thematic map (see Figure 2). This convergence
process was achieved by collapsing identical themes and
then converging respective sub-themes. Links between
themes were then included to the relationships between
themes and sub-themes.

A full description of themes and sub-themes is provided
in Supplementary Materials, while the reported results below
have been shortened, describing only the main themes and
observations, for brevity.

Empowerment Theme
This theme captured an overall sense of empowerment
experienced by both mentors and participants. A combination
of enhanced confidence; sense of achievement; feeling valued
by others, gaining meaning by helping others and a sense
of transformation all contributed to an overall sense of
empowerment. Achievements such as gaining new skills and
overcoming challenges, facilitated a sense of independence and
control over personal circumstances.

“I’d lost my husband in the supermarket and I didn’t have a panic
attack. I just didn’t move from where I was, I just waited for him
to come back to where he last saw me. And then I said to him. . .I
said no I’m going to go shopping on my own and it was a huge, huge
thing. . . I came out and I must have felt about ten foot tall.” (P6).

Individuals became more resourceful and welcomed situations
in which they would be able to further develop confidence, such
as speaking to members of the public.

“its given me more confidence to try things that I wouldn’t have had
the confidence to do before. I would have automatically gone into
something thinking I can’t do that and now I’m sort of open to try
things. And I’ve tried a lot of things. Most of them haven’t worked,
but you know, I’ve tried them” (M3).

People living with ABI were eager to give back to their
community by helping others, an experience that was facilitated
by participating in the positive psychotherapy group as mentors.
This opportunity to help others by drawing on their experience
of living with an ABI gave them meaning and purpose by feeling
valued and by adopting the view that their purpose within the
intervention was to provide support and hope for positive change.

“when I am mentoring, I do feel valued. I feel somebody, you know,
I’ve got a bit of self-worth again, which you tend to lose” (M1).

Mentors remarked that their purpose is to make others feel
safe and valued;

“It’s about making them feel safe and valued” (M1).

Mentors had experienced positive change themselves through
completing the course. This positive change was reflected with
a sense of transformation described by both mentors and
participants, often explaining that their life had changed for
the better and that personal development was evident through
gains in ability, implementation of coping strategies, increased
self-efficacy, confidence and acceptance of injury.

“I went in thinking that can you really learn happiness, and I learnt
about positivity. . . and to walk away as a happier person, I mean
you can’t give a medicine for that” (P8).

Social Opportunity Theme
This theme captured participants sense of better understanding
of the self, relatedness with others, and for mentors, the sense
that they were helping others. Participants explained that having a
shared understanding of ABI facilitates a comfortable, judgment-
free and acceptance-based atmosphere, which in turn promotes
of sense of unity based on equality;

“I think if you want to express something you can talk to somebody
here and they can understand it. And they don’t judge you. . .” (P1);
“Everyone comes in at the same level” (P3).

Mentors were viewed as inspirational, as participants felt that
they had made significant progress in their recovery;

“Yeah it’s exactly the same with the mentors as well. You can see
them and say ‘right okay the level of improvement they have made
and [see what] we can get to” (P4).
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FIGURE 2 | Visualization of themes and sub-themes identified in thematic analysis of transcripts collected during focus groups and interviews on people living with
ABI following positive psychotherapy.

Participants described that group membership allowed them
to explore their individual symptomology. Participants were able
to explore confusing and difficult behavior in a comfortable
social arena;

“I couldn’t explain myself before, whereas now I have outbursts of
where I have got no breaks of . . . before I would say things and I
would get so upset that I wouldn’t get over it, why have I done that?
I didn’t understand why I was doing it. And I sort of isolated myself
then. Sort of punishing myself. Whereas now I think it’s okay to have
that blip.” (P2).

Coping Theme
This theme captures the sub-themes of positive reframing
and mobilization of character strengths. Coping strategies
learned during the intervention included grounding techniques,
gratitude techniques, and humor;

“I am a lot happier, and because I have gone back to basics and
hearing other people’s stories at how they appreciate just the simple
things you know. . . I’m putting a positive slant on things rather than
a negative slant and I’ve been trying to do that a lot more.” (P8).

The ability to reframe thoughts led to individuals viewing
anxious situations as a marker for challenge;

“everybody has to fight their own battle, but you can get there and I
think you can be happy no matter what.” (P8);

Coping mechanisms such as reframing were underpinned by
mobilization of character strengths (for mentors). The shift in
attention from negative to positive emotion was reinforced by
recognizing strength, instead of weakness;

“think when you’ve had an illness, and like us with the brain
damage, afterward everything is negative. Because you’re focusing
on what you used to do and you can’t do it anymore. But then
you read your strengths and you think ‘oh hang on a minute,
you know” (M2).

Cultivation of Positive Emotion Theme
Positive emotions were cultivated when experiencing
empowerment, social opportunity, coping and consolidation of
skills. For example, achieving the ability to execute tasks was
associated with happiness and joy;

“I sat in the car and had this huge great big grin on my face. . .I
didn’t want to go I just felt so so amazing, so happy, I literally I felt
so happy because to me I had achieved something” (P2).

The creation of a new social network and social participation
also lead to an increased sense of happiness;
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“the friendships you make, and to walk away as a happier
person” (P8).

Helping others was associated with positive feelings;

“it’s helped me put it into perspective and it sounds awful but that
made me feel good” (M3).

Positive emotions were also used as a coping mechanism when
dealing with difficult situations;

“sometimes I may laugh at something I done whereas before I would
cry.” (P2).

Consolidation of Skills Theme
Mentoring allowed individuals to reinforce knowledge, serving as
a reminder to maintain skills;

“I’d started to only see the negatives again. Whereas this has helped
me to see the positives as well as the negatives and then deal
with the negatives then, isn’t it. . .It’s like layers, like I’m building
upon layers and then I think oh yeah, I remember now. I almost
needed it [positive psychotherapy] to consolidate the information
myself.” (M2).

Revisiting the course several times over through mentoring
also allowed mentors to absorb new information that they
believed they had missed during prior courses;

“You just get little nuggets of information. Like somebody will say,
just as a throwaway line, and you’ll think- what? And you say, sorry
can you repeat that? And you think- Ah! I forgot all about that!
Why aren’t I doing that? Um so I just get as much from it, well,
probably more.” (M4).

Barriers to Efficacy Theme
These theme captures two sub-themes including ‘stage in
recovery’ and accessibility issues’. One participant (P7) noted that
her stage in recovery impacted on how beneficial she found the
group. She commented;

“I think if I’d have had this 5 years ago, 4 years ago, even 2 years ago
when I was at rock bottom. I think it would have been such a great
help. . .” (P7).

However, P7 explained that although she felt further along in
recovery and part of the course was less relevant to her, she still
found it helpful to compare her own progress with others. In that
sense, she felt grateful for her own progress;

“I feel further along with it. And I felt that even though it was
really good for me to see that actually I’m not as bad as I think,
other people.”

Many participants noted that the location of the intervention
was difficult to access. The course was not located in proximal
locations for some, which meant traveling long distances to
participate in the course. Participants further noted that parking
facilities at the location were extremely limited. Even with
disabled badges, parking was still considered to be an issue;

“she had a disability badge and she still wouldn’t be able to park so
well. . . parking was a major thing there.” (P7).

DISCUSSION

This study explored whether positive psychotherapy might
promote wellbeing in people living with ABI, and examined
participants’ experience of the intervention against the
background of prevailing theoretical models. Thus, during
analysis, concepts relating to these wellbeing models were
identified and subsequently organized into themes within the
context of ABI. The six themes identified in this paper included;
empowerment, social opportunity, coping, consolidation of
skills, cultivation of positive emotion and barriers to the efficacy
of positive psychotherapy.

In line with Subjective Wellbeing (SWB; Diener, 1984;
Fredrickson, 2001), Psychological Wellbeing (PWB; Ryff, 1989)
and PERMA theory (Seligman, 2011), results indicate that
positive psychotherapy promoted wellbeing in people living
with ABI. Elements of both eudaimonic and hedonic aspects of
wellbeing were identified in the analyzed transcripts. Consistent
with eudaimonic theories of wellbeing, participants derived a
sense of purpose and meaning through course participation.
Mentors characterized their purpose as helping others by
providing hope for future recovery as well as providing a
unique perspective of ABI that only comes with lived experience.
Participants derived purpose and meaning by developing skills
and abilities, with an eye toward personal recovery so that they
could eventually help others in similar situations.

Consistent with hedonic theories of wellbeing, the cultivation
of positive emotion was associated with experiencing positive
emotions due to learning and applying new skills, overcoming
challenges, building and strengthening social ties and recognizing
progress in one’s recovery. Moreover, participants used coping
skills to manage negative emotions by accepting them and
refocusing attention on positive elements, suggesting that they
had achieved greater emotional control. Central to SWB theory,
emotional control led to the experience of low negative affective
and high positive affect, promoting a sense of wellbeing.
Consistent with Fredrickson’s (2001) broaden and build theory,
and Seligman’s PERMA model (2011), a sense of achievement
was usually accompanied with positive emotion, which spurred
individuals to seek more situations in which they could
experience the positive emotions associated with achievement,
thus broadening their thought-action repertoire.

Factors associated with Ryff’s Psychological Wellbeing theory
(Ryff, 1989) such as self-acceptance, personal growth, purpose,
environmental mastery and positive relations; and Seligman’s
PERMA model (2011) were discussed by participants. For
example, participants experienced improvement in abilities, such
as communication skills and the ability to overcome challenges,
deriving a sense of achievement when doing so. A sense
of achievement was associated with increased independence
and autonomy for some. Gains in ability to execute a task
resulted in reduced need for support. Participants described
positive life changes due to personal development including
gain in abilities, the development and employment of coping
mechanisms, recognition of improvement and behavior over time
and alterations in beliefs and attitudes toward challenges. The
theme of “Social Opportunity” captured the positive relationships
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that participants experienced where they described feeling
reciprocal support and empathy from others.

Thus, in terms of the aforementioned wellbeing theories,
positive psychotherapy enhanced wellbeing for people living
with Acquired Brain Injuries (ABI). In addition, this study
also outlined context-specific factors that contributed to
enhancing wellbeing. For example, within the theme “Social
Opportunities” positive relationships were fostered leading to
a sense of togetherness and a shared experience of living with
ABI. Sharing of information related to symptoms, recovery
and support, facilitated group bonding and strengthened
relationships between participants. These findings are in line
with other research on relatedness and ABI which suggests
that a sense of belongingness is associated with psychosocial
wellbeing (Bay et al., 2002, 2012). Individuals noted that the
sense of relatedness was a core feature of the intervention as they
described a sense of misunderstanding and stigmatization from
individuals living without brain injury. Research has previously
demonstrated that stigmatization of brain injury is reflected in
negative attitudes toward survivors (McLellan et al., 2010). In
addition, research has shown that the adverse effects of brain
injury, such as anxiety and speech difficulties, are compounded by
people’s misunderstandings of brain injury as individuals attempt
to minimize perceived mistakes leading overcompensation or
societal withdrawal (McClure et al., 2006). Participants felt that
their actions would not be wrongly judged by others in the
group, providing them with a safe and comfortable space in which
to explore their authentic self. In turn, participants described
“feeling okay” to act outside of their comfort zone, promoting
further opportunity for growth.

In addition, individuals in this study described learning
and employing various coping skills. Participants found
coping strategies to be beneficial when experiencing fatigue,
a common symptom of ABI (Belmont et al., 2006). Research
has demonstrated that the development of coping skills can
help people with ABI adopt a more active lifestyle, as they
learn strategies to manage the demands of the environment
(Tomberg et al., 2005). The coping skills developed over
the course of positive psychotherapy helped participants
to reconcile loss relating to ability, social network, social
participation and identity. Participants describe employing
acceptance-based strategies, such as gratitude techniques and
mindfulness, when becoming frustrated or distressed with
loss. Through reframing, participants were able to focus on
the positive aspects of one’s life, giving rise to a new sense
of appreciation for one’s residual abilities. This process of
reframing and accepting loss is consistent with Gracey et al.
(2009) “Y-Shaped” model. According to this model, the process
of adaptation and reintegration into society following brain
injury involves identifying, understanding and resolving social
and psychological discrepancies. These discrepancies can include
a lack of understanding from others or stigmatization of ABI,
withdrawal from social participation, and identified differences
between pre-injury and current sense of self. As an individual
works to resolve these discrepancies, aspects of continuity of self
are discovered and developed leading to new, adaptive meanings
associated with the self.

Consistent with the “Y-Shaped” model, the present study
found that mentors were able to mobilize character strengths
to underpin coping efforts. The sub-theme “Mobilization of
Character Strengths” denotes how mentors first identified
their character strengths, then understood how to employ
them after which strength mobilization helped to create a
more meaningful sense of identity. For example, mentors
reported knowing themselves better and feeling more adaptive
to situations. Mentors were then afforded the opportunity to
consolidate their skills revisiting the course and absorbing new
information. In addition, mentors consolidated their sense of
meaning, to help others and provide hope for the future,
with each course.

The theme relating to barriers outlined some of the issues
raised by participants that may impact on the efficacy of the
intervention. Relating to the sub-theme “stage in recovery”
one participant in particular, noted that she felt further along
in her recovery than her peers, resulting in frustration with
elements of the intervention. She believed that the discussion
of negative emotion, such as depression and anxiety in a
group setting, did not facilitate positive change, instead viewing
this as an example of “emotional dwelling.” The frustration
experienced early in the intervention resulted in reduced
participation with other aspects of the course, such as the session
on mindfulness. She explained that her reduced participation
was a result of not wanting to dwell on negativity. Sessions
were semi-structured, allowing for user-led discussions, so that
participants could explore ideas salient to them. Holding the
view that she was further in recovery, she noted that she did
not relate to these ideas at her stage of recovery. However,
this participant also described several positive experiences
including comparing her progress to others who were less
advanced in their recovery. According to social comparison
theory (Festinger, 1954) downward social comparison is used
as a means of self-evaluation, to compare the self with others
that are considered to be worse-off to feel better about the self
or personal circumstances (Tesser et al., 1988). This individual
also noted that she had made a close friend in the group who
was regarded as being at her level of recovery and described
feeling a sense of relatedness and self-esteem as the only
outcomes of the intervention for her. This suggests that group
facilitators need to consider perceived stages in recovery in
future psychotherapy and to group individuals according to their
preferred stage when possible.

Another barrier was captured by the subtheme of “accessibility
and location.” Several participants noted that it was difficult
for them to access the course, often traveling several hours
each way in attendance. In addition, several participants
described a lack of service provision in their local area, noting
that accessing any type of community care-based therapy is
difficult. Whilst, this issue did not translate to drop-outs in
the present study, the mention of accessibility was recurrent,
suggesting it was a salient concern for participants. The lack
of service provision and long travel distances reflects the so-
called treatment gap and lag (Wang et al., 2004; Patel et al.,
2010), highlighting a need for major reform of current mental
health treatment and its availability, especially when considering
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ongoing challenges associated with the increasing burden of
chronic disease (GBD 2013 Mortality and Causes of Death
Collaborators, 2014; Vos et al., 2015). Treatment gap refers to
the numbers of people needing treatment and not receiving
it, while the treatment lag refers to the amount of time taken
to receive care when it does exist. Studies suggest that the
mental health treatment gap exceeds 50% in all countries,
and 90% in those countries with less resources (Patel et al.,
2010), while the treatment lag can be as long as 10 years
(e.g., Wang et al., 2004).

Recent criticism of wellbeing models has emphasized their
individualistic focus and a lack of consideration of community,
the environment within which individuals live, wider societal
influences and socio-structural factors such as community
resources and inequality (e.g., Carlisle et al., 2009; Ehrenreich,
2010; Davies, 2015; Frawley, 2015). Unfortunately, this has
led to a tired debate between proponents of individualist
versus structural approaches to health promotion, ignoring a
need for their combination. In response, we have proposed
a model of health and wellbeing, the GENIAL model, that
spans both approaches (Kemp et al., 2017; Mead et al.,
2019), emphasizing a role for the individual, community and
the wider environment. Our model and its recent iteration
(Kemp et al., 2017; Mead et al., 2019) characterizes socio-
structural influences over individual health-related behaviors
and subsequent wellbeing, emphasizing an important role for
community cohesion and collective efficacy to support individual
health-related goals. In doing so, our model emphasizes
important roles for novel vehicles for change such as task
shifting and partnership working to improve individual wellbeing
and longevity. Further research is also needed on the role
community organizations can play in the health and wellbeing
of people living with ABI to support interventions such as
positive psychotherapy.

With respects to limitations, the study was based on qualitative
analysis of a service-user evaluation, and conclusions are
therefore restricted to the service from which data was collected.
However, results are interpreted in the context of available
theory and therefore lay useful foundations for healthcare
service improvement. Data collection was also restricted to
a single timepoint as it was not pragmatic to carry out
repeat interviews. One advantage of repeat interviews is the
ability to explore processes over time. Whilst this will be
important for future work, our goal was to identify the
factors that contribute to wellbeing in participants and mentors
living with ABI. Future studies should consider exploring how
these processes change over time. Similarly, when conducting
interviews, it was not feasible or pragmatic to return transcripts to
participants for comment. However, our service is underpinned
by a participatory and collaborative approach to service
development and improvement. We note further that findings
have been shared with and positively received by the brain
injury community, demonstrating enthusiasm for improving
the healthcare of people living with ABI by focusing on
wellbeing rather than a restricted focus on impairment. Another
limitation is relatively small sample size, which comprised
those who access the service, as well as subsequent inclusion

and exclusion criteria. However, recurrence of themes was
noted during analysis, and participants’ experiences could
be coded within a common or shared set of themes and
sub themes. We further note that there has been debate
over application of the principle of saturation by qualitative
researchers who have recognized that complete saturation
is rarely possible (Charmaz, 2006) and may not always be
appropriate (O’Reilly and Parker, 2012; Malterud et al., 2016).
Finally, it is recognized that the use of mini-groups and
individual interviews are distinct tools, however we adopted
a mixed approach to ensure that the needs and preferences
of all service users were met. Carlsson et al. (2007) note
that those with ABI are often excluded from qualitative
enquiry due to the methodological challenges incurred from
communication issues or fatigue. As such, it is recommended
that individuals with ABI are supported throughout the interview
process. In this case, we sought to provide individuals with
a choice over interview type in order to provide more
individualized communication support. In this way, we have
followed the guidance of Carlsson et al., and employed
adjustments to our methodological approach in order to capture
the voices of individuals who are otherwise marginalized
(Paterson et al., 2001).

In summary, this study provides new qualitative data to
support the use of positive psychotherapy for enhancing
wellbeing in individuals living with ABI. Importantly, and
for the first time, certain themes (i.e., consolidation of skills)
and sub-themes (helping others, meaning, feeling valued and
mobilization of character strengths) were identified, emphasizing
the benefits associated with acting as mentors for those
experiencing positive psychotherapy. These findings suggest that
mentors may provide the healthcare sector with an underutilized
community resource for ensuring that mental health services
for people living with ABI are more sustainable and may
help to bridge the treatment gap and better support service
users including mentors and participants at the same time.
Further research exploring these novel insights is warranted.
Critically, our findings indicate that it is possible to improve
the wellbeing of people with ABI, despite the impairments
caused by their condition. In terms of healthcare, this suggests
a need for more effective models of care for people with
chronic conditions (including ABI) which not only focus on
reducing impairment, but also on improving wellbeing. Given,
emerging evidence that health and wellbeing is contingent on
individual, community and environmental factors (see Mead
et al., 2019 for review), “health and wellbeing” should no
longer be thought of as “the remit” of the health service.
There is a need for greater partnership working between
health services, universities and community organizations to
create evidenced-based environments designed to improve health
and wellbeing.
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Background: Dysfunctional attitudes play a key role in the development and prognosis of
depression. Gender also plays an important role in many clinical features of major
depressive disorder (MDD). This study is aimed at investigating the gender differences
in dysfunctional attitudes in patients with MDD.

Methods: One hundred and seventy-two patients with MDD and 159 healthy controls
(HCs) were enrolled in this study. Dysfunctional attitudes were assessed by the Chinese
version of the dysfunctional attitude scale—form A (C-DAS-A) and depression severity
was assessed by the 24-item Hamilton rating scale for depression (HAMD24). The 14-item
Hamilton Anxiety Rating Scale (HAMA14) was used to measure anxiety. Factorial analysis
of variance (ANOVA) of gender and diagnosis on C-DAS-A total and factor scores was
adopted with age, education, and body mass index (BMI) controlled. Multiple linear
regression analyses of DAS were performed in the MDD group.

Results: First, the C-DAS-A score in the MDD group was increased significantly than
HCs. Second, female patients with MDD showed significantly higher scores in C-DAS-A
total and three-factor scores (seeking applause, dependence, and self-determination
attitude), while no significant difference between female HCs and male HCs was detected.
Third, five variables (age, gender, smoking history, HAMD24, and HAMA14) had predictive
effects on and gender showed the greatest contributions to C-DAS-A total and three-
factor scores (seeking applause, dependence, and self-determination attitude).

Conclusion: Females with MDD may be linked to more severe cognitive distortion than
their male counterparts in seeking applause, dependence, and self-determination attitude,
supporting the reasonableness for gender-specific psychosocial interventions.

Keywords: major depressive disorder, dysfunctional attitudes, gender differences, seeking applause, dependence,
self-determination attitude, gender-specific interventions
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INTRODUCTION

According to Beck’s cognitive model, depression results from
an interaction of negative thinking styles and stressful events
(1). These negative thinking styles are typically conceptualized
as dysfunctional attitudes, which are rigid and maladaptive
beliefs about oneself, the world, and the future. Previous
studies have shown that dysfunctional attitudes play a
central role in the development and prognosis of depression
(2). Specifically, subjects with dysfunctional attitudes are
associated with higher risk and poorer prognosis of major
depressive disorder (MDD) (3), including more severe
depression (4), poorer response to antidepressant treatment
(5), shorter time to (6–8), and higher risk of (6) relapse and/
or recurrence.

On the other hand, gender also plays a major role in many
clinical features of MDD. The lifetime prevalence of
depression in females is twice as that in males (9, 10).
Females with MDD tend to show younger age of onset (11),
longer duration (12), more severe and recurrent episodes (13),
higher comorbidity of anxiety, lower comorbidity of substance
use, greater functional impairment (11), and lower quality of
life (14) than male patients. In the clinical symptomatology,
females with MDD report higher rates of increased appetite
and weight gain, somatic concern, and hypochondriasis than
their male counterparts (12, 15). Taking the roles of gender
and dysfunctional attitudes in depression together, it is of
particular interest whether there may as well be gender
differences in the dysfunctional attitudes of MDD.

Several studies have investigated gender differences in
dysfunctional attitudes in the general population and patients
with MDD, but the results are mixed. A study recruiting 644
college students showed that there is no gender difference in the
dysfunctional attitude scale (DAS) (16). Two studies found no
gender difference in dysfunctional attitudes in depressed
patients (17, 18), while the other two studies found more
dysfunctional attitudes in female patients than in male
patients. Specifically, Farmer et al. (19) found that female
patients and their siblings show more dysfunctional attitudes
on dependence as compared with their male counterparts. Ou et
al. (20) found that female patients with hypertension comorbid
with depression show significantly higher scores in five factors
(attraction and repulsion, compulsion, seeking applause,
dependence, self-determination attitude) and lower scores in
one factor (cognition philosophy) of the DAS than male
patients. These findings indicate that gender differences in
dysfunctional attitudes may vary across samples with different
characteristics or diagnoses.

Given the key role of dysfunctional attitudes in MDD and
the common gender differences in the clinical features of
depression, we conducted this study to investigate gender
differences in dysfunctional attitudes in a Chinese adult
MDD sample. Based on the poorer prognosis of female
MDD patients than male MDD patients, we hypothesized
that females with MDD would show more dysfunctional
attitudes than their male counterparts.
Frontiers in Psychiatry | www.frontiersin.org 2189
MATERIALS AND METHODS

Subjects
The data reported in this paper comes from a large-sample,
longitudinal project investigating the biological and
psychological mechanisms of MDD (hypothalamic-pituitary-
adrenal axis function and magnetic resonance imaging study of
t r auma- r e l a t ed depr e s s ion , r eg i s t r a t i on number :
ChiCTR1800014591). We used structural and functional
magnetic resonance imaging (MRI) to investigate the neural
substrates of MDD and to assess the correlations between clinical
and psychological variables (including dysfunctional attitudes)
and neural substrates in MDD. We also assessed the
hypothalamic-pituitary-adrenal axis function in MDD patients.

One hundred and seventy-two patients were recruited from
the Zhumadian Psychiatric Hospital, Henan, China. The
participant enrollment procedure took place from January
2013 to December 2018. Patients were diagnosed by two
experienced psychiatrists based on the Structured Clinical
Interview for DSM-IV (SCID-IV). The severity of depression
was moderate-to-severe with a 24-item Hamilton rating scale for
depression (HAMD24) total score > 19. Patients meeting the
following criteria were excluded: 1) met the diagnostic criteria of
other psychiatric disorders excepting for generalized anxiety
disorder (GAD); 2) had substance abuse history apart from
tobacco dependence; 3) had a history of severe physical
condition; and 4) had significant suicide ideation or suicide
attempts. One hundred and fifty-nine healthy controls (HCs)
with a HAMD24 total score < 8 were enrolled from the nearby
communities of the Zhumadian Psychiatric Hospital. None of
them had a current or lifetime diagnosis of any psychiatric
disorders or substance abuse except for tobacco dependence.
All of the participants aged 18–55 years. A more detailed
description of the inclusion and exclusion criteria of
participants has been reported in another paper of this
project (21).

The present study was approved by the ethics committee of
the Second Xiangya Hospital of Central South University and the
ethics committee of the Zhumadian Psychiatric Hospital.
Written informed consent was obtained from all of the
participants after a detailed explanation of the purpose and
procedure of the study.

Measures
Dysfunctional Attitudes
Dysfunctional attitudes are usually assessed by DAS (22). Two
forms of DAS have been developed: form A (DAS-A) and form B
(DAS-B). Between them, DAS-A is used much more frequently
than DAS-B since both of them have similar psychometric
properties but DAS-A has much fewer items and takes a much
shorter time than DAS-B. In this study, we used the Chinese
version of the dysfunctional attitude scale—form A (C-DAS-A),
which has shown good reliability and validity in a Chinese MDD
sample (23, 24). The C-DAS-A is a self-report scale consisting of
40 items. Each item consists of a statement about the subject and
a 7-point Likert scale assessing the extent of agreement (7 = fully
February 2020 | Volume 11 | Article 86
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agree; 1 = fully disagree). Ten items are scored reversely (item 2,
6, 12, 18, 24, 29, 30, 35, 37, 40). The higher the total score, the
more dysfunctional attitudes. In the study of the reliability and
validity of the C-DAS-A for Chinese MDD patients, an eight-
factor structure (24) of C-DAS-A was proposed and adopted
widely in later studies (20, 25, 26), which was also used in the
present study. The eight factors are vulnerability (vulnerable self-
confidence such as hold an attitude that “People will probably
think less of me if I make a mistake”), attraction and repulsion
(believe that happiness depends on other’s love, e.g., “If others
dislike you, you cannot be happy”), perfectionism (pursuit
perfection immoderately like “It is difficult to be happy unless
one is good looking, intelligent, rich and creative”), compulsion
(selective or overly generalization like “To be a good, moral,
worthwhile person, I must help everyone who needs it”), seeking
applause (has a rigid tendency to pursue the approval of others
like “My value as a person depends greatly on what others think
of me”), dependence (lack of self-independence like “If you don’t
have other people to lean on, you are bound to be sad”), self-
determination attitude (casting one’s value to comparison with
others like “If I do not do as well as other people, it means I am
an inferior human being”), and cognition philosophy (positive
attitudes such as “Happiness is more a matter of my attitude
toward myself than the way other people feel about me”). Items
categorized into each factor were reported in Chen et al. (24)

Depression
Depression was assessed by the HAMD24, which is the most
widely used clinician-report scale of depression.

Anxiety
The 14-item Hamilton Anxiety Rating Scale (HAMA14) was used
to assess anxiety. The total score of HAMA14 > 14 means definite
anxiety symptoms.

Data Analysis
Firstly, two-sample independent t-tests and chi-square tests were
used to assess the differences in the demographic information
between different groups. Analysis of covariance (ANCOVA)
was performed to assess the differences in the clinical
information between different groups with unmatched
demographic variables as covariance respectively. Secondly,
Frontiers in Psychiatry | www.frontiersin.org 3190
factorial analysis of variance (ANOVA) of gender and
diagnosis on C-DAS-A total and factor scores was performed
with age, education, and body mass index (BMI) controlled.
When there was a significant interaction effect between gender
and diagnosis, the simple effects of gender on C-DAS-A total and
factor scores were analyzed in the MDD group and HC group
separately. Lastly, to investigate the effects of age, gender,
education, BMI, smoking history, HAMD24, HAMA14

predicting dysfunctional attitudes in MDD patients, multiple
linear regression analyses were used. Statistical significance was
set as a two-tailed P ≤ .05.
RESULTS

Demographic and Clinical Information of
MDD and HC Groups
Demographic and clinical information of MDD patients and
HCs are shown in Table 1. In the MDD group, gender
differences were shown in age, education, and first episode age
(P1 = .026, .045, .027, respectively). There were no differences in
BMI, HAMD24, and HAMA14 (all P1 > .05). In subgroup analyses
of MDD patients, 114 patients are moderate MDD and 58
patients are severe MDD. We defined that consuming tobacco
in a lifetime or currently smoking any amount as having a
smoking history and there are 155 patients with no smoking
history and 17 with a smoking history. 126 patients are comorbid
with GAD and 46 patients are not comorbid with GAD. No
significant difference was found in C-DAS-A total score between
subgroups of moderate or severe patients, patients with or
without GAD, as well as patients with and without smoking
history (Table S1). The differences in demographic and clinical
information of different severity of MDD patients and HC
groups are shown in Table S2.

In the HC group, males and females showed significant
differences in education, age, and BMI (P2 = .004, < .001, <
.001, respectively). Distribution of HAMD24 and HAMA14 was
balanced between males and females (all P2 > .05). No statistical
significance was noted in age and gender between MDD and HC
groups (all P3 > .05). MDD group had lower education years
(P3 = .032) and BMI (P3 < .001). Moreover, patients with MDD
TABLE 1 | Demographics and clinical information of major depressive disorder (MDD) and healthy control (HC) groups.

Item MDD HC P3

Male
(n = 75)

Female
(n = 97)

P1 Male
(n = 74)

Female
(n = 85)

P2

Age (years) 33.25 ± 9.86 36.55 ± 9.32 .026 30.04 ± 8.00 38.48 ± 8.20 < .001 .591
Gender (%) 43.6 56.4 – 46.5 53.5 – .592
Education (years) 10.87 ± 3.63 9.79 ± 3.30 .045 11.96 ± 3.00 10.35 ± 3.90 .004 .032
BMI (kg/m2) 21.91 ± 2.97 22.08 ± 3.11 .718 24.53 ± 3.14 22.87 ± 2.62 < .001 < .001
First episode age (years) 29.86 ± 9.93 32.30 ± 10.12 .027 – – – –

HAMD24 30.89 ± 6.76 32.20 ± 7.70 .482 1.11 ± 1.71 2.02 ± 2.73 .091 < .001
HAMA14 17.58 ± 5.47 18.85 ± 6.67 .331 0.89 ± 1.58 1.81 ± 2.37 .206 < .001
Febru
ary 2020 | Volume 1
Data are presented as mean ± SD; Bold values indicate statistical significance; MDD, major depressive disorder; HC, healthy control; BMI, Body mass index; HAMD24, 24-item Hamilton
Rating Scale for Depression; HAMA14, 14-item Hamilton Anxiety Rating Scale; P1, statistical significance of MDD group; P2, statistical significance of HC group; P3, statistical significance of
MDD and HC groups.
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showed significantly higher HAMD24 and HAMA14 total score
than the HC group (all P3 < .001).

ANCOVA of C-DAS-A Total and Factor
scores of MDD and HC Groups
Table 2 shows the ANCOVA of C-DAS-A total and factor scores
of MDD and HC groups. Patients with MDD showed higher
scores in C-DAS-A and all of its eight factors than that of HCs
(all P < .001). Female MDD patients had higher mean C-DAS-A
total and factor scores than their male counterparts judging by
scores only.

Factorial ANOVA of Gender and Diagnosis
on C-DAS-A Total and Factor Scores
Table 3 presents the main and interaction effects of gender and
diagnosis as well as the simple effects of gender in MDD and HC
groups separately. As shown in Table 3, diagnosis showed main
effects on C-DAS-A total and all of the 8-factor scores (all P <
.001). Gender showed no main effect on C-DAS-A total or any of
the 8-factor scores. Gender and diagnosis showed significant
interaction effects on C-DAS-A total and 3-factor scores (seeking
applause, dependence, and self-determination attitude) (P = .029,
.033, .020, .004, respectively), with females with MDD showing
significantly higher scores on C-DAS-A and three of its factors
(seeking applause, dependence, and self-determination attitude;
P = .035, .036, .028, .021, respectively), while no gender difference
shown in C-DAS-A total or any of its factor scores in HCs.

We also performed subgroup analyses of gender differences
on C-DAS-A total and factor scores adding to the supplementary
materials (Table S3 and Table S4). The results of factorial
ANOVA of gender and diagnosis on C-DAS-A total and factor
scores in patients with moderate MDD and HC groups are
shown in Table S3. Gender and diagnosis showed significant
interaction effects on the self-determination attitude (P = .002).
The simple effects of gender on the self-determination attitude
(P = .011) showed that females with moderate MDD had higher
self-determination attitude scores than that in males. The results
of factorial ANOVA of gender and diagnosis on C-DAS-A total
Frontiers in Psychiatry | www.frontiersin.org 4191
and factor scores in patients with severe MDD and HC groups
are shown in Table S4. As shown in Table S4, gender and
diagnosis had significant interaction effects on C-DAS-A total
and three factor scores (compulsion, seeking applause, and
dependence) (all P < .05). The simple effects of gender on the
compulsion showed that females with severe MDD had higher
compulsion scores (P = .021).

Multiple Linear Regression Analyses of
DAS in MDD Group
In Table 4, we investigated the effects of age, gender, education,
BMI, smoking history, HAMD24, HAMA14 predicting C-DAS-A
total and three-factor scores in the MDD group. In the model of
C-DAS-A total score, three variables (gender, smoking history,
and HAMD24) had statistical significance (P = .002, .010, .030,
respectively) and they explained 9.9% variation of C-DAS-A total
score (R2 = .099, P = .015). Age, gender and smoking history
entered into the model of seeking applause (P = .039, .002, .029,
respectively) with R2 =.102. In the model of self-determination
attitude, three variables (gender, smoking history, and HAMA14)
showed significance (all P < .05, R2 = .112). Gender contributed
most in each model (standardized b = .254, .253, .259,
respectively). Although the model of dependence had no
significance, gender was the only one showing significance
among these variables (P = .027).
DISCUSSION

To the best of our knowledge, this is the first study to investigate
gender differences in dysfunctional attitudes in Chinese adult
MDD patients. First, we found that MDD patients showed
significantly higher C-DAS-A scores than HCs. Second, we
observed significant gender differences in C-DAS-A total and
three-factor scores (seeking applause, dependence, and self-
determination attitude) in MDD patients, with women scoring
higher than men. Third, five variables (age, gender, smoking
history, HAMD24, and HAMA14) had predictive effects on and
TABLE 2 | Analysis of covariance (ANCOVA) of Chinese version of the dysfunctional attitude scale—form A (C-DAS-A) total and factor scores of major depressive
disorder (MDD) and healthy control (HC) groups.

Item MDD HC P

Male
(n = 75)

Female
(n = 97)

Male
(n = 74)

Female
(n = 85)

Total score
Factor scores

150.17 ± 25.98 160.05 ± 28.98 126.92 ± 29.94 123.73 ± 22.30 <.001

Vulnerability 17.25 ± 4.42 18.72 ± 4.67 14.68 ± 4.95 14.81 ± 4.13 <.001
Attraction and repulsion 18.12 ± 5.04 18.53 ± 6.25 12.77 ± 5.26 12.93 ± 4.76 <.001
Perfectionism
Compulsion

18.21 ± 5.29
18.28 ± 4.50

19.19 ± 5.94
19.55 ± 4.62

15.15 ± 5.96
16.15 ± 4.30

14.64 ± 4.06
16.34 ± 3.71

<.001
<.001

Seeking applause 18.45 ± 5.16 20.40 ± 5.47 16.74 ± 8.41 15.59 ± 4.91 <.001
Dependence 18.67 ± 4.00 20.36 ± 5.23 15.78 ± 5.09 14.86 ± 4.15 <.001
Self-determination attitude 21.07 ± 5.95 23.03 ± 5.28 18.49 ± 5.53 17.24 ± 4.62 <.001
Cognition philosophy 20.12 ± 5.08 20.28 ± 5.62 17.16 ± 5.37 17.33 ± 4.73 <.001
February 2020 | Volume 11 | Art
Data are presented as mean ± SD; Bold values indicate statistical significance; P showed the difference in the C-DAS-A total and factor scores between MDD and HC groups; ANCOVA,
analysis of covariance; C-DAS-A, Chinese version of the dysfunctional attitude scale – form A; MDD, major depressive disorder; HC, healthy control.
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gender showed greatest contributions to C-DAS-A total and
three-factor scores (seeking applause, dependence, and self-
determination attitude).

Gender Differences in Dysfunctional
Attitudes in MDD Patients
Consistent with our hypothesis, our results revealed that females
with MDD showed more dysfunctional attitudes in seeking
Frontiers in Psychiatry | www.frontiersin.org 5192
applause, dependence, and self-determination attitude factors
than male patients. Our results are also partially in line with the
findings of two previous studies (19, 20). One study
demonstrated that depressed women are associated with more
dysfunctional attitudes in the dependence factor (19). The other
study found that women with hypertension comorbid with
depression show more dysfunctional attitudes in five factors of
DAS (attraction and repulsion, seeking applause, compulsion,
TABLE 4 | Multiple linear regression analyses for assessing effects of age, gender, education, BMI, smoking history, 24-item Hamilton rating scale for depression
(HAMD24), and 14-item Hamilton anxiety rating scale (HAMA14) predicting dysfunctional attitudes in major depressive disorder (MDD) patients.

Variables Unstandardized b Standardized b T P R2 F P

C-DAS-A total score Age −.082 −.028 −.350 .727 .099 2.584 .015
Gender 14.349 .254 3.116 .002
Education −.108 −.013 −.168 .867
BMI −.227 −.025 −.323 .747
Smoking history 19.777 .211 2.624 .010
HAMD24 .836 .218 2.186 .030
HAMA14 −.868 −.191 −1.907 .058

Factor scores
Seeking applause Age −.094 −.169 −2.085 .039 .102 2.665 .012

Gender 2.745 .253 3.100 .002
Education −.037 −.024 −.299 .765
BMI −.007 −.004 −.055 .956
Smoking history 3.189 .177 2.200 .029
HAMD24 .124 .168 1.689 .093
HAMA14 .001 .001 .007 .995

Dependence Age −.025 −.051 −.615 .539 .040 .985 .444
Gender 1.814 .188 2.234 .027
Education −.007 −.005 −.064 .949
BMI .032 .020 −.256 .798
Smoking history .311 .019 .234 .815
HAMD24 .077 .118 1.147 .253
HAMA14 −.065 −.084 −.807 .421

Self-determination attitude Age .045 .077 .956 .341 .112 2.970 .006
Gender 2.937 .259 3.192 .002
Education .229 .141 1.780 .077
BMI −.076 −.041 −.538 .591
Smoking history 3.412 .181 2.267 .025
HAMD24 .089 .116 1.168 .245
HAMA14 −.191 −.209 −2.099 .037
February
 2020 | Volu
me 11 | Artic
Bold values indicate statistical significance; BMI, body mass index; HAMD24, 24-item Hamilton Rating Scale for Depression; HAMA14, 14-item Hamilton Anxiety Rating Scale; MDD, major
depressive disorder; C-DAS-A, Chinese version of the dysfunctional attitude scale—form A.
TABLE 3 | Factorial analysis of variance (ANOVA) of gender and diagnosis on Chinese version of the dysfunctional attitude scale—form A (C-DAS-A) total and factor
scores.

Item Main effects of diagnosis Main effects of gender Interaction effects (gender & diagnosis) Simple effects of gender

F P F P F P MDD
P

HC
P

Total score
Factor scores

87.59 <.001 0.46 .499 4.79 .029 .035 .332

Vulnerability 39.00 <.001 2.05 .153 1.48 .224 – –

Attraction and repulsion 76.72 <.001 0.06 .807 0.14 .707 – –

Perfectionism
Compulsion

41.50
26.06

<.001
<.001

0.43
0.12

.513

.728
0.82
2.17

.366

.141
-
-

-
-

Seeking applause 19.17 <.001 0.50 .479 4.59 .033 .036 .358
Dependence 60.31 <.001 0.41 .524 5.51 .020 .028 .271
Self-determination attitude 47.75 <.001 0.06 .801 8.41 .004 .021 .084
Cognition philosophy 16.43 <.001 0.01 .908 0.03 .857 – –
Bold values indicate statistical significance; ANOVA, analysis of variance; C-DAS-A, Chinese version of the dysfunctional attitude scale – form A; MDD, major depressive disorder; HC,
healthy control.
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dependence, and self-determination attitude) than men (20).
Although specific factors showing differences vary across
different studies, these studies together with our study all
support gender differences in dysfunctional attitudes
in depression.

The reason why females with MDD exhibit more
dysfunctional attitudes than males is unclear, particularly in
the context that no gender difference in the dysfunctional
attitudes in HCs is observed, which is consistent with the
previous finding that there is no gender difference in DAS
score of college students (16). One possible explanation is that
the gender differences in dysfunctional attitudes in MDD may be
associated with gender differences in neuroticism, which is a
personality more commonly seen in females than in males (27–
31). Previous studies have demonstrated that dysfunctional
attitudes are closely linked to neuroticism (8, 32–35). Some
items of DAS, such as “If you don’t have other people to lean
on, you are bound to be sad” and “If I fail at my work, then I am a
failure as a person”, reflect thinking styles commonly seen in
subjects with neuroticism personality. Moreover, neuroticism
has a close relationship with depression (36–38). We
hypothesized that in depression, the depressed mood may
interact with neuroticism and bring about more dysfunctional
attitudes in females (39), particularly in the attitudes closely
related to neuroticism, like seeking applause, dependence, and
self-determination attitude. Although the specific factors
showing differences vary across subgroups of patients with
different severity, these results all support our main argument
that there are gender differences in dysfunctional attitudes in
patients with MDD.

An understanding of gender differences in dysfunctional
attitudes in MDD may facilitate our understanding of and
guide our treatment for depression in clinical practice. On one
hand, the gender differences in dysfunctional attitudes in MDD
may contribute to the gender differences in the development and
prognosis of MDD. On the other hand, the gender differences in
dysfunctional attitudes in MDD call for gender-specific
interventional approaches in the treatment of depression,
particularly in the interventions targeting the distorted
cognition, like cognitive behavioral therapy (CBT). Our results
suggest that CBT therapists should pay greater attention to the
dysfunct ional att i tudes when working with female
MDD patients.

The Predictive Variables for Dysfunctional
Attitudes in MDD Patients
Although each regression model accounted for only about 10%
of the variance for dysfunctional attitudes, it had pointed out that
age, gender, smoking history, HAMD24, and HAMA14 had an
association with dysfunctional attitudes. Particularly, gender
made the greatest contribution in each regression model,
which is consistent with our finding that female MDD patients
have higher DAS scores. As shown in the model, age had a
negative prediction for the score of seeking applause, which is
inconsistent with the demographic information of this study that
Frontiers in Psychiatry | www.frontiersin.org 6193
female patients were older than males while with higher seeking
applause score. The reason for consistency is unknown, possibly
because the role of gender in seeking applause is greater than that
of age.

Meanwhile, smoking history is an important predictor for
dysfunctional attitudes, which is consistent with a previous study
reporting worse cognitive function in smokers (40). However,
the predictive effect of smoking history is relatively small and the
results of subgroup analyses revealed no significant difference in
C-DAS-A total score between MDD patients with and without a
smoking history. The HAMD24 total score had a positive
prediction for dysfunctional attitudes, which is consistent with
previous studies (20, 24, 41) showing a close relationship
between dysfunctional attitudes and severity of depression. We
also found that the HAMA14 total score had a negative
correlation with the self-determination attitude. Considering
the relatively small predictive effects of these variables, future
studies are needed to investigate additional effective predictive
variables for dysfunctional attitudes.

Limitations
There are a few limitations in this study and caution should be
raised when interpreting the results of this study. First, the
investigative data represent only the adult population of China
in the age range of 18–55. It remains unknown whether the
findings are suitable for geriatric or adolescent MDD patients.
Second, the number of subjects is relatively small and the area
distribution of participants is concentrated, which questions the
representativeness of this sample for the general Chinese
population. Thus, future studies should recruit geriatric or
adolescent participants and more subjects from broader areas.
Third, we are unable to provide the exact reason why DAS-A
score of females with MDD is higher than that in males. Future
studies investigating the mechanism of gender differences in
dysfunctional attitudes in MDD patients are needed. Fourth, the
recruitment of this study spanned 6 years, which means that the
subjects of the same age may represent different generations and
cognitive backgrounds. Shorten the duration of enrollment will
deserve consideration in the future.

Conclusions
There are gender differences in dysfunctional attitudes in MDD.
Female patients have more dysfunctional attitudes than male
patients, particularly in seeking applause, dependence, and self-
determination attitude. A better understanding of the gender
differences in dysfunctional attitudes in MDD may be useful for
understanding the gender differences in clinical features of MDD
and for developing gender-specific interventional approaches in
the future.
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A Corrigendum on

Gender Differences in Dysfunctional Attitudes in Major Depressive Disorder
by: Qin X, Sun J, Wang M, Lu X, Dong Q, Zhang L, Liu J, Ju Y, Wan P, Guo H, Zhao F, Zhang Y,
Liu B and Li L. (2020). Front. Psychiatry 11:86. doi: 10.3389/fpsyt.2020.00086

In the original article, there was a mistake in Table 2 as published. A P-value was missing in Table 2,
on the row “Compulsion”. The corrected Table 2 appears below. Meanwhile, the full name showed
as “14-item Hamilton rating scale for depression” of the HAMA14 was wrong in the title of Table 4.
The corrected title of Table 4 is as following: Multiple linear regression analyses for assessing effects
of age, gender, education, BMI, smoking history, 24-item Hamilton rating scale for depression
(HAMD24), and 14-item Hamilton anxiety rating scale (HAMA14) predicting dysfunctional
attitudes in major depressive disorder (MDD) patients.

We apologize for these errors and these do not change the scientific conclusions of the article in
any way. The original article has been updated.
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TABLE 2 | Analysis of covariance (ANCOVA) of Chinese version of the dysfunctional attitude scale – form A (C-DAS-A) total and factor scores of major depressive
disorder (MDD) and healthy control (HC) groups.

Item MDD HC P

Male
(n = 75)

Female
(n = 97)

Male
(n = 74)

Female
(n = 85)

Total score 150.17 ± 25.98 160.05 ± 28.98 126.92 ± 29.94 123.73 ± 22.30 <.001
Factor scores
Vulnerability 17.25 ± 4.42 18.72 ± 4.67 14.68 ± 4.95 14.81 ± 4.13 <.001
Attraction and repulsion 18.12 ± 5.04 18.53 ± 6.25 12.77 ± 5.26 12.93 ± 4.76 <.001
Perfectionism 18.21 ± 5.29 19.19 ± 5.94 15.15 ± 5.96 14.64 ± 4.06 <.001
Compulsion 18.28 ± 4.50 19.55 ± 4.62 16.15 ± 4.30 16.34 ± 3.71 <.001
Seeking applause 18.45 ± 5.16 20.40 ± 5.47 16.74 ± 8.41 15.59 ± 4.91 <.001
Dependence 18.67 ± 4.00 20.36 ± 5.23 15.78 ± 5.09 14.86 ± 4.15 <.001
Self-determination attitude 21.07 ± 5.95 23.03 ± 5.28 18.49 ± 5.53 17.24 ± 4.62 <.001
Cognition philosophy 20.12 ± 5.08 20.28 ± 5.62 17.16 ± 5.37 17.33 ± 4.73 <.001
Frontiers in Psychiatry | www.frontiersin
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Objectives: Intrusive tinnitus is a challenging, life-changing experience for which
traditional medical treatment does not yet have a cure. However, Mindfulness Based
Cognitive Therapy for tinnitus (MBCT-t) is effective in reducing tinnitus-related distress,
disability and intrusiveness. It is a priority to understand patients’ experience of
MBCT-t and active processes which they regarded as underpinning the changes they
experienced. Semi-structured interviews were conducted 6 months after participants
had completed MBCT as part of a randomized controlled trial (RCT), with a focus on
exploring their experiences of the course, what they felt had changed and how they felt
such changes had occurred.

Methods: Nine participants took part and Interpretative Phenomenological Analysis
(IPA) was used to analyze the interview transcripts.

Results: Four overarching themes emerged: (1) Relating to Tinnitus in a New Way, (2)
Holistic Benefits, (3) Connection, Kindness and Compassion, and (4) Factors Supporting
Engagement and Change.

Conclusion: All participants reported benefits from MBCT-t, based on a radically
new relationship with tinnitus. It was no longer characterized by “fighting it” and was
instead based on “allowing” tinnitus to be present. Changes were supported by the
development of open, stable, present-moment awareness and attitudes of equanimity,
kindness, and compassion. Practices encouraging focus on sound (including tinnitus)
were challenging, but essential to learning this new way of being with tinnitus. MBCT-t
had a huge range of benefits including reduced distress and enhanced wellbeing. The
group nature of MBCT-t was an integral part of the therapeutic process. A number of
clinical and research implications are discussed.

Keywords: tinnitus, mindfulness, mindfulness based cognitive therapy, MBCT, IPA

INTRODUCTION

Tinnitus is the internal sensation of sound that has no external cause. It is extremely common,
with prevalence at 30% (McCormack et al., 2016), and with severe tinnitus reported by 1–2% of
the population, it represents a significant public health problem, with millions seeking treatment
annually across the globe. Comorbid anxiety, depression, stress, insomnia, poor concentration, and
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functional disability are commonplace (Baguley et al., 2013).
Conventional biomedical approaches fail to “silence” tinnitus
and the strongest evidence base is for psychological intervention
based on cognitive behavioral therapy (CBT) (Martinez-Devesa
et al., 2010; Fuller et al., 2020; and more recently, mindfulness
interventions (Rademaker et al., 2019).

Recent clinical standards and guidelines indicate
psychological therapies for tinnitus (e.g., Cima et al.,
2019). However, patient experiences are not yet in line with
recommendations, and a recent review found that the majority of
tinnitus patients do not receive sufficient therapeutic assistance
for tinnitus (McFerran et al., 2019). Within the UK, only 11%
of patients receive CBT and 9% mindfulness meditation, with
the majority receiving written information (67%), sound therapy
(35%), listening strategies (29%), or relaxation (23%) (McFerran
et al., 2018). Thus although guidelines recommend psychological
treatments for tinnitus, the standard care available for patients is
far more likely to involve strategies based on acoustic approaches
and relaxation.

Mindfulness Based Programmes (MBPs) systematically train
participants in mindfulness. The best known structured training
programme is Mindfulness Based Stress Reduction (MBSR) with
decades of evidence in the treatment of chronic illness (Kabat-
Zinn, 1990). Mindfulness Based Cognitive Therapy (MBCT)
combines this with CBT and was originally developed to treat
depressive disorder and relapse (Kuyken et al., 2016). MBCT and
MBSR have small to moderate effects on psychological wellbeing
in chronic medical conditions (Bohlmeijer et al., 2010).

Mindfulness has been defined as “a way of being in a wise
and purposeful relationship with one’s experience. . . cultivated
by systematically exercising one’s capacity for paying attention,
on purpose, in the present moment and non-judgmentally”
(Mindful Nation UK, 2015). Kabat-Zinn (1990) highlights
seven attitudinal foundations for mindfulness (acceptance, non-
judging, patience, letting-go, trust, beginner’s mind, and non-
striving). Other definitions focus on self-regulation, requiring
sustained attention (to recognize what arises in each moment),
attentional switching (flexibility) and inhibition of secondary
elaborative processing (noticing experience without thinking
about it). Integrating several models, Kuyken and Feldman (2019,
p. 14) offer a five-faceted definition of mindfulness as:

1. A state of being present, a process of unfolding moment-by-
moment experience and a faculty that can be cultivated and
applied.

2. Based upon intentionality (about the placement of attention
and awareness),

3. Imbued with attitudinal qualities (curiosity, patience,
friendliness, care, trust and equanimity).

4. Something that requires effort to cultivate.
5. Intrinsically ethical (i.e., deployed to reduce suffering and

enhance wellbeing).

Cultivating mindfulness is proposed to benefit health and
wellbeing through various processes. Crane et al. (2017) suggest
that it teaches discernment: People learn to recognize automatic
behaviors and related distress arising from unhelpful habits of

mind and choose to respond in more skilful ways, with less
reactivity. Supported by empirical study, outcomes in MBPs
have been shown to be mediated by reduced cognitive and
emotional reactivity, repetitive negative thinking and increased
self-compassion and psychological flexibility (e.g., Alsubaie et al.,
2017). Probably, universal and specific features of MBCT/MBSR
will be differentially relevant across conditions, with acceptance
and exposure important in physical conditions (Carlson, 2012)
characterized by avoidance, selective attention and catastrophic
thinking (e.g., tinnitus; McKenna et al., 2014). Thus processes of
change must be examined in specific groups to refine particular
applications of MBPs.

Tinnitus distress is maintained by repetitive, catastrophic and
negative thinking leading to unhelpful fear-based strategies of
suppression, avoidance and distraction (McKenna et al., 2014;
Marks et al., 2019). Unhelpful attentional processes include
purposeful and automatic selective attention toward the feared
tinnitus, and difficulties with sustaining attention elsewhere or
switching attention away from tinnitus (as attention is “captured”
by tinnitus). Unfortunately, early advice given to tinnitus patients
often causes iatrogenic distress, as they are told to “just learn
live with it, because there is no cure.” This results in feeling
both hopeless and responsible for getting rid of or suppressing
the noise, which fuel the unhelpful strategies described above
(Marks et al., 2019). Standard treatments (with a poor evidence
base) can likewise promote unhelpful behaviors by encouraging
tinnitus avoidance (e.g., masking, distraction), without targeting
underlying cognitive behavioral processes. In contrast, CBT for
tinnitus focuses on changing the content of cognitions about
tinnitus, reducing stress and increasing exposure to tinnitus.

Mindfulness is a unique approach to tinnitus because it
directly targets key processes of sustained and flexible attention.
Based on standard MBCT (Segal et al., 2012), MBCT for
tinnitus (MBCT-t) includes adaptations focusing on sound
and the cognitive model of tinnitus (McKenna et al., 2017).
Participants practice developing mindful awareness toward all
experience, including tinnitus and practice approaching tinnitus
rather than avoiding it. Unlike CBT, the relationship to negative
thoughts is changed, rather than the content of them. Participants
practice using sustained and flexible attention, choosing to pay
attention in a way that is based on choice, receptivity and
non-judgment, rather than fear. One might be concerned that
paying more attention toward tinnitus would exacerbate distress.
However, theoretically, it is the distressing cognitions and stress
arousal that drive distress, and narrow attention onto tinnitus.
Since mindfulness practice redeploys attention by widening the
attentional “spotlight” to include other events and experiences as
well as tinnitus, it should result in less distress and awareness of
more stimuli than just tinnitus. Any distortion in the perception
of tinnitus as a consequence of selective attention and resistance
is reduced.

MBCT-t and CBT for tinnitus overlap, sharing an
underpinning theory that cognitive-behavioral responses to
tinnitus maintain distress. Both therapies thus target cognition
(albeit in ostensibly different ways – CBT through challenging
the content of the cognition and MBCT through changing the
relationship to the cognition). Importantly, they both encourage
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patients to stop avoiding tinnitus, and to approach it instead.
MBCT and CBT are thus radically different from the treatments
most often available as standard for tinnitus patients (which as
we have seen tend to involve information, acoustic strategies,
and relaxation) (McFerran et al., 2018).

By reducing avoidance, MBCT could be regarded as a type of
“exposure.” MBCT also teaches individuals to relate differently
to inner experience (particularly thoughts), and theoretically this
should reduce emotional distress. Such reductions in distress may
then create a condition in which habituation is further supported,
in turn driving a “virtuous cycle” leading to greater tinnitus
acceptance. Other known outcomes from MBCT (increased
metacognitive awareness, reduced repetitive negative thinking,
and self-compassion) are also likely to benefit tinnitus patients.
This study aimed to explore what participants experienced in
MBCT-t and how their understanding of what, how and why any
changes occurred with treatment.

This study adopted qualitative methods which could assess
contextual aspects of the intervention likely to affect treatment
successful, and guide future research into mechanism. The
participants’ voices articulate what MBCT-t is like and thus
show new ways out of distress which can refine and improve
the approach. Interpretative Phenomenological Analysis (IPA) is
appropriate for exploring the lived experience of an individual
when they are participating in a psychological intervention
(Smith et al., 2009). Within this approach the knowledge and
expertize of the researcher become an important part of the
interpretation of the data and its meaning.

MATERIALS AND METHODS

The participants in this study had all completed MBCT-t as
part of a Randomized Controlled Trial (RCT), and the full
details of this procedure (including inclusion criteria) can be
found in the article describing this trial (McKenna et al.,
2017). This RCT has already shown that MBCT-t is effective
in reducing tinnitus severity in chronic and distressed tinnitus
patients, as well as reducing tinnitus-catastrophising and fear
and increasing tinnitus acceptance, when compared to an active
control condition (relaxation training). This study aimed to
explore how and why MBCT-t might have this effect using a
qualitative approach focused on the individuals’ experiences.

MBCT-t involved 8 weekly sessions of 120 min, and an
overview of the treatment can be found in Supplementary
Material. The majority of MBCT-t focuses on learning
mindfulness and meditation and how to apply this to tinnitus.
In addition there are specific references to the cognitive model: In
week 2, Cognitive Theory is described and applications to tinnitus
discussed, in week 4 the cognitive model of tinnitus is presented
and in week 6 participants explore new ways of responding to
challenging thoughts using mindfulness.

Participants completed MBCT-t (8 weeks of treatment). After
this there was no additional treatment other than two follow-
up sessions (at 1 and 6 months after treatment). Only once
participants had completed their 6 months follow up were
they given information about this interview study. Participants

expressing interest in this study were invited to take part and
provided full informed consent. Participants were only eligible
for this interview study if they had completed MBCT-t as part of
the RCT. The first nine respondents were included. Ages, gender,
Social Economic Status, and tinnitus duration varied; the latter
was of at least 6 months and all tinnitus subtypes were permitted
(see Table 1). Names have been changed to ensure confidentiality.

Procedure
Participants were invited to take part following their 6 months
follow-up and the initial nine respondents were interviewed.
Interviews were based on a semi-structured interview schedule
following guidelines for IPA (Smith et al., 2009). The first author
(EM), one of the trial clinicians, conducted the interviews. The
interview had two parts. The part reported here focused on
their experiences and effects of MBCT, the other part focusing
on their healthcare journey has been reported elsewhere (Marks
et al., 2019). The interview schedule asked participants to
reflect on their experiences of MBCT-t including the practices,
teachings requirements, group setting, application of mindfulness
to tinnitus and other aspects of their life, changes they noticed,
external issues affecting their experiences and any longer term
effects since completing the course. They were asked to reflect
on how and why they felt MBCT-t had the impact it did
and what they might say to others considering the course. An
overview of the interview schedule is available in Supplementary
Material. Ethical approval was provided by local UK NHS
research ethics.

Interviews were transcribed verbatim by the lead author and
analyzed with IPA, in line with the four-stage process of by
Smith et al. (2009): (1) Interpretative reading of transcripts,
notation of initial responses; (2) Identifying emergent themes;
(3) Reviewing themes and mapping thematic connections; (4)
Aligning sub-ordinate themes within super-ordinate themes.
Cases were analyzed one at a time in this way, then across-case
patterns were detected, creating a set of themes for the whole
group. Repeated discussion and checking of themes and data by
the second author occurred through an iterative process.

TABLE 1 | Characteristics of participants (anonymized).

Age Gender Tinnitus
duration
(months)

Tinnitus
severity

(pre-
treatment
TQ score)

Tinnitus
severity

(6-month
follow up
TQ score)

Sarah 59 F 120 34 7∗

Kelly 52 F 74 56 47

Joe 67 M 120 28 12∗

Adam 58 M 360 52 13∗

Matthew 54 M 128 27 14∗

Peter 64 M 360 50 37∗

Sam 35 M 18 57 39∗

James 54 M 36 43 36

Damien 36 M 204 59 19∗

∗Clinically significant change on TQ (11 point reduction).
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RESULTS

Four superordinate themes were identified: Two describing
what changed: “Relating to Tinnitus in a New Way”
and “Holistic Benefits,” and two describing how this was
cultivated: “Connection, Kindness and Compassion” and
“What supports engagement and change” (see Supplementary
Material for a summary).

Supraordinate Theme 1: Relating to
Tinnitus in a New Way
All participants described a radical change in their relationship
to tinnitus and how this reduced their distress. Some reported
tinnitus reducing in volume or pitch, but this was secondary to
their transformed relationship with tinnitus. Changes involved
recognizing how their existing coping strategies (of resistance
and attempts to control tinnitus) paradoxically exacerbated their
difficulties, whilst experimentation with allowing, accepting and
turning toward tinnitus reduced their suffering. They cultivated
new ways of being with tinnitus by staying present, having more
open, stable and flexible awareness, without fighting tinnitus, and
reclaiming life.

Sarah: I wasn’t at war with the noise. . . That was the main bit. . .
. . . in a way I’ve controlled it by not controlling it. . . at the start
I knew I had to control it, because otherwise how am I going
to manage it, and I didn’t know any different at the start of the
programme. I thought, I’m going to learn to control it, but actually
what you do is learn to let it go, and just if it’s there, it’s there.

Staying Present
Prior to MBCT-t, most participants reacted to tinnitus by
striving to keep it away, through “ignoring. . . putting on the
TV. . . being busy hard at work” (Sam). MBCT-t changed this,
inviting a gentler approach of paying attention to one’s present
moment experience and “actually being aware of what’s inside
you” (Matthew). This improved and was seen as fundamentally
different from distraction which was “not deep enough. . . you
haven’t developed any skills” (Sarah). Mindfulness is “awareness”
(Kelly) or “noticing” (Peter) for all participants except Joe, who
found the attentional training actually improved his ability to
distract away from tinnitus.

Damien: I don’t think it’s a distraction from your tinnitus because
ideally you’re sitting there quietly, focusing. So I think actually I’m
more aware of my tinnitus when I’m doing the mindfulness. . .
focusing on the tinnitus is what separates that from doing any
relaxation exercises.

Thus MBCT taught participants to stay present with all
experiences, including difficult tinnitus. This was initially
challenging, as tinnitus felt intolerably unpleasant. Time,
repetition and the use of specific, tangible objects as the focus
of attention (sights, breath, body sensations, the soundscape)
helped with learning this skill. Participants felt less overwhelmed
by tinnitus when they were able to keep refocusing attention
onto one particular aspect of experience. This practice meant they
were less caught up by repetitive negative thinking, challenging
emotions and tinnitus “spikes.” Although effort was required to

develop this skill, once learnt, it required far less effort than pre-
existing strategies of avoidance and distraction and strikingly, this
meant that many participants reported the novel experience of
feeling peaceful and relaxed even when aware of tinnitus.

Matthew: I still get annoyed by things now and again, but things
don’t fester any more, like they used to do. . . It’s like, let it pass. . .
it’s almost stopping thinking too much, letting be. . . I wouldn’t say
it’s sort of an aggressive or forced act... It’s not STOP, I’m forcing
myself to stop now. It just like, okay, leave it. . . become aware of
breathing, trees, birds singing, sky, whatever.

Growing awareness of one’s body helped with staying present,
and this feeling of being “more solid. . . functioning... whole” was
“quite a revelation” (Matthew) that gave participants the power to
stay peacefully with whatever arose in each moment. There was a
“power of being aware of yourself and how you’ve got choices in
how you deal with things” (Kelly), which made participants more
curious about their selves.

Matthew: (Mindfulness) brings a new layer of awareness and focus
and peacefulness into all of it. . . your inner self maybe has got so
many parts to it that you explore and certain things you do help
you to explore certain parts of that inner self.

Joe understood the process of MBCT-t differently from
the others, seeing it as distraction, but he still had a similar
experience, noting that “the effect of tinnitus was dramatically less”
during meditation because “while you’re focused on something
else you’re (not) worried by your tinnitus.” This indicates how
actively doing meditation matters more than understanding it.
Mindfulness may have different functions for different people
at different times; from switching attention between stimuli to
expanding attention to include more stimuli.

Staying present with tinnitus challenged the distressing belief
that tinnitus must be controlled in order to be tolerated.
By observing their automatic reactions to tinnitus during
meditation, participants realized that their habitual thoughts and
behaviors actually increased suffering. Recognizing how “your
brain defaults to a pattern of behavior” (Sarah) was liberating,
because it meant new thoughts and behaviors could be tried out.
Mindfulness didn’t stop default patterns from happening in the
first place, but rather allowed participants to “cast them aside”
(Peter) and choose a less reactive and resistant way of being
with tinnitus. When awareness of tinnitus increased, it obviously
provoked discomfort. But this discomfort was an essential part
of learning how to relate to tinnitus differently. By noticing,
acknowledging and allowing their discomfort without resistance,
participants learnt how to allow themselves to be as they are, a
kind act that helped them to heal.

Kelly: allowing. . . when I can bring it to mind. . . gives me
permission, either to be angry, to be sad, to be accepting or just
be without feeling anything necessarily. . .. Like a relief, a burden
is lifted. . . You learn. You can only do that by allowing it. If you
don’t allow it, you’ll never know what it feels like to allow it.

Participants described “open” awareness, a capacity to flexibly
notice multiple facets of experience which created an expanded
sense of self. This ameliorated tinnitus distress because they no
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longer felt so “trapped” by tinnitus, a common part of distress
(Marks et al., 2019), because when tinnitus feels bigger than the
self, it is overwhelming. Attention expanded around tinnitus,
creating inner “spaciousness” (Damien).

Damien: “I guess I feel like I’m not thinking so much within my
head. I’m focusing on stuff that’s outside of my brain. . . especially
focusing on breathing and feeling the breath further down the
body.”

MBCT-t is unique in its repeated invitation to purposefully
listen to tinnitus with curiosity. This challenging new idea
initially aroused irritation about paying attention “to a lot of noise
that I already know” (Sarah). But “listening to the tinnitus. . . being
part of the daily landscape” actually became “one of the biggest
changes” (Sam). Participants realized that “what I’m hearing in
my own head is not the only thing to be heard” (Kelly) and tinnitus
shrank from an all-encompassing monster to one small part of a
larger self. Taking “a step back,” participants could “see the bigger
picture” (James): Tinnitus shifted from being the index problem,
to being regarded “more globally. . . a symptom of other things”
(Matthew). In contrast to traditional tinnitus treatments, MBCT
offered new ways of “thinking about” and “being” with tinnitus,
by learning how to stay present with all experience.

Equanimity (Allowing and Letting Be)
By paying close attention participants recognized the ever-
present flux of all experience, including tinnitus. Understanding
that tinnitus (and all difficult moments) eventually pass on their
own, reduced how much participants felt they had to strive fix
tinnitus. Catastrophic thinking was replaced by acceptance.

Sam: “accepting that. . . it probably is always going to be there. . .
just because it’s screaming really badly this morning, doesn’t mean
you’re going to notice it all day long.”

This equanimous attitude of allowing tinnitus to be as
it is, is purposefully fostered in MBCT-t, with participants
experimenting with what happens when they treat pleasant,
unpleasant and neutral stimuli with equal respect. It initially
required courage to “to get up close to it” which was “quite
scary” (Sarah), but listening to tinnitus was surprisingly “okay”
(Damien). Tinnitus was less terrible, and more changeable than
expected. Paradoxically, paying attention to tinnitus without
seeking to change it, changed the experience of tinnitus.

Adam: . . .even the negative side is just a feeling. . . if you can treat
everything with the same respect, the good and the bad... it’s going
to go in a certain amount of time.

Attending to tinnitus meant participants could see their
reactions more clearly and gave them an opportunity to update
their assumptions about it. They realized that fear of tinnitus
is different from the reality that it is “not yesterday’s tinnitus,
not tomorrow’s tinnitus, but now” (Sarah). The reality of tinnitus
was easier to cope with than the fear of it, and paying attention
to it unexpectedly engendered calmness. This was not because
“mindfulness per se” is relaxing (Sam), but because by learning
to “go with the flow” (Joe) they were “less likely to get flustered”
(Damien) by tinnitus. With practice, participants trusted that

experiences would come and go of their own accord. Sarah
described how reminding herself that “it’s already happened”
allowed her to stop resisting unpleasant experience. This required
neither resignation nor blind trust, but a growing clarity grew
of understanding what aspects of experience one can and
cannot influence.

Sarah: I don’t sit and worry. . .. I know what I can do about it and
I know what I can’t do, so why am I giving it this extra energy?
It’s already happened. . . I have no control. . . It doesn’t mean it
doesn’t get me down. . . but it will sort itself out.”

Participants were striving less and no longer “at war with the
noise” (Sarah), choosing not to “expend much energy worrying or
getting cross.” For some, tinnitus itself improved, Sarah stopped
having a painful experience of tinnitus “fireworks,” Damien
reported reduce tinnitus “volume (and) pitch.”

Adam: It hasn’t affected the tinnitus. . . It’s the way I think about it
and the way I deal with it. . . knowing that in just a few moments
it won’t be as bad. . . you have to accept that it’s there, you have to.

The swiftness and breadth of acceptance varied and Sarah
noticed in just 4 weeks that “I haven’t even thought about it today”
and after a few months that “I don’t think I’d class myself any
more as having invasive tinnitus.” Those with smaller and slower
changes benefitted too (e.g., Joe may have still had intrusive
daytime tinnitus but this disappeared at night). Overall, most
participants felt less limited by tinnitus, confident that even if they
had a “tinnitus spike,” they would cope.

Damien . . . I’ve been pushing myself to do more things, so I’m
having a better life really... going to concerts. . . flying. . . I think it
just gave me a bit of a kick you know.

MBCT-t was not a panacea, and many participants felt
resignation as well as acceptance or “the right mental attitude”
(Sam). Most still wished for a definitive “cure.” Yet participants
saw the big advantage of mindfulness being it’s ability to empower
them, offering a tool to “take away” (Damien).

Supraordinate Theme 2: Holistic Benefits
MBCT-t was associated with many additional benefits. Distress
reduced as negative thinking became less tyrannical, associated
emotions (depression, anxiety, frustration, anger), difficulties
(stress, insomnia, interpersonal conflict) and avoidance behaviors
eased. Enhanced wellbeing developed across life domains with
positive states of gratitude and joy flourishing.

Sam: . . .mindfulness in general would appear to me to be a
really beneficial thing in real life. . . some of the people who
come through the course naturally lean towards depressive
tendencies. . .. I kind of just got the sense of there being more than
the tinnitus that people are being helped with.

Reduced Distress
Many participants had long-standing anxiety, depression and
stress which MBCT-t helped. Adam saw himself “as being
treated for depression,” Sarah became less “jumpy,” Matthew used
mindfulness to “de-stress” and Damien “to manage anxiety.”
MBCT-t is known to reduce psychological distress in tinnitus
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(McKenna et al., 2017, 2018b), and participants related this to
reduced repetitive negative cognition or “almost stopping thinking
too much” (Matthew). They learnt to identify and disengage from
negative thoughts which reduced negative reactions to events
spiraling out of control. Participants had more “choice” about
how to respond to a situation and “rather than just going ‘poof ’
straight away” (Kelly), they could slow down, choose a new
perspective and response. This was particularly profound for
Sarah, who’s recurrent suicidal (“invasive”) thoughts reduced in
frequency, and even when they arose she observed them without
being overwhelmed.

Sarah: the rest of me has benefitted... You can’t catastrophize over
everything else but manage it with your tinnitus. So it’s holistic. . .
the big thing is the not catastrophizing. . .

Enhanced Wellbeing
MBCT led to more calm, relaxed or tranquil states, offering
an “inner support” (Kelly), with “rewards in itself ” (Matthew).
This arose naturally, something that “permeate(s) a lot of
things. . . it’s a general, more relaxed approach to things” rather
than through trying hard to create a state of relaxation. This
coincided with growing equanimity across life domains. By
learning that one “can’t prevent things. . . you just have to let
them go” (James) they learnt to relax control. A growing sense
of peace was a significant experience for several participants.
It is important as many tinnitus sufferers fear that constant
tinnitus will prevent them from ever having “peace and quiet”
again. Yet experiences in MBCT-t refute this idea, showing it
is possible to have peace even as tinnitus continues. Perhaps
peacefulness arises not when there is an absence of sound,
but when there is an absence of war (when the fight with
tinnitus stops).

Positive behavioral changes were commonplace, supported by
greater energy reserves, better mood and growing commitments
to self-care. These changes were profound, enriching and
“liberating” (Kelly) as “horizons opened” (Sam). Feeling
calmer benefitted participants’ interpersonal relationships:
Matthew’s wife noticed he managed anger better by “not
to get to that tipping point”; Adam noticed less family
conflict and Kelly reported calmer interactions at home
and work. Again Joe’s experience was different, because he
felt his tendency to keep emotions “bottled up” meant others
wouldn’t observe changes in him. Improvements in sleep were
reported, with Joe describing that he would “worry less at
night. . .(and) fall asleep sooner.” Damien able to “sleep without
(tinnitus) disturbing” him and Peter replacing sleeping pills
with meditation.

Gratitude, appreciation and joy arose during the course,
significantly contributing to wellbeing. This was interwoven with
other aspects of mindfulness such as paying attention, being less
busy and feeling more equanimous and connecting to the world,
through “listening to what is going on around you. . . stuff you
don’t usually have time for” (James). At first this required making
intentional decisions notice pleasant events, and appreciate
fleeting beauty that previously would have been missed. In
noticing joy, experiences of struggle and distress reduced.

James: You can appreciate things more. . . whether it be your pet
cat or the squirrel running across the world. . . a good day or a bad
day. . . if you take time you can appreciate it a bit more.

As mindful awareness became more integrated into their
lives, joy and gratitude arose more spontaneously, with gratitude
springing from connections with others, seeing kindness and
generosity in other people. Simply paying attention transformed
experience as “it just melts everything away for a moment” (Kelly).

Supraordinate Theme 3: Connection,
Kindness, and Compassion
MBCT-t deepened connections with others and the self,
particularly through recognition of shared suffering and shared
humanity, which generated kindness and compassion toward
those suffering. The process of MBCT-t involved increasing
sensitivity to suffering and a wish to alleviate or prevent it in
oneself and others. This aligns with other group interventions,
although specific attitudes of kindness and compassion appeared
to be fostered particularly by the foundational attitudes
of mindfulness.

With Other People
The community that arose from the group nature of MBCT-t
was an essential part of the process. All participants spoke of
the value of being with other people with tinnitus, benefitting
from consolation, support, motivation, education and insight.
Connection was immediate and instinctive, and the group
reduced isolation and loneliness, as nobody was “singled
out as only person who has to suffer” (Matthew). Shared
suffering transcended other differences, and everyone felt that
the others would understand and accept their distress. This
shared connection was an essential element of the therapeutic
process, indicating the benefits of offering tinnitus treatments
in a group format.

Kelly: there’s just an instant connection, even if that person is
completely different to you in all other respects, they just know,
you know, it’s an unsaid thing. . . powerful. . . in some respects it
could be quite healing. . . collective of sharing. . . makes you feel
like you’re not the only one.

MBCT-, with its’ focus on skills-learning supported
engagement and connection, possibly as it was easier to be
in a “class” rather than a “therapy group.” Sharing experiences
was “enlightening and strangely comforting” and aided learning
through “knowing that other people are maybe coping” which
offered hope they could cope too. Comparing one’s own suffering
to others’, greater struggles put one’s own tinnitus in perspective,
reducing the sense of overwhelm and stimulating gratitude;
both powerful antidotes to negative cognitions. This included a
teacher’s disclosure of personal experience with tinnitus because
“empathy could be more powerful sometimes than anything
else” (Kelly).

Peter: There’s a lot of people with worse things you know. . .

to see someone worse off, at least it makes you more aware of
what people have to cope with. . . thinking about other people’s
problems rather than concentrating on your own. . . other people
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can maybe cope with worse than you. . . that should make you able
to cope with yours.

Empathy led to compassion, particularly for participants
struggling with greater stress (busier lives or worse tinnitus), and
from this a real wish for their wellbeing.

Adam: ‘The only person I thought who had it worse than me...
she did seem to improve as the weeks went on. . . I really really do
hope that she improved. . .

Participants learnt from each other in different ways, including
observation (such as seeing “how they were sitting” (Damien)),
listening to their comments (“negative or positive” (James))
and hearing the inquiry (where teacher and participant discuss
experiences together). It was very important for the group to
welcome skeptical and negative reactions, probably because it
demonstrated that mindfulness was being used authentically.
This welcoming of all experience is a key aspect of the MBCT-t
group approach (Crane et al., 2010).

Adam: I can understand now how people will be skeptical,
but it doesn’t matter, because I know, I’ve seen it work. . . my
own experience but from other people’s too. . . the group is. . .
informative for everybody.

Participants were motivated by “how much work” others put
in, feeling “a responsibility” to do the same. For Damien, this was
“one of the main reasons I started timetabling my mindfulness” and
for Sarah, hearing how people used their own “personalities and
skills to get to grips with the mindfulness” helped her think about
what was best for her. Unlike some group therapies which might
focus more stories about the past, MBCT-t supported learning by
focusing on how to engage in particular skills and practices in the
here and now.

Connections with the service and the teachers were essential
for trust, engagement, commitment, hope, and embodied
learning. Equally valued were professional expertize (in
mindfulness, tinnitus and psychology), and personal attributes
(experience of tinnitus, commitment to mindfulness practice,
and embodied attitudes of patience, non-striving, non-judging,
acceptance and compassion, e.g., Kabat-Zinn, 1990). Being
“professionally run” (Sarah) within the NHS and specific for
tinnitus, with good organization and delivery meant participants
felt safe, and could feel both trust and skepticism at the same
time. Feeling safe in the group gave participants more confidence
to try out new and challenging practices in the belief that they
might help. As Adam described, “(your service is) the best. . .
if you can’t do something then not many people can,” and there
was “less potential for anything negative to happen” (Damien).
This is important when considering the context of a growing
mindfulness industry where levels of regulation and supervision
vary enormously, and when research has shown that expectations
of therapy correlate with outcome (Greenberg et al., 2006).

Damien: . . .very well set up and appropriate. . . you’ve adapted
the course . . . very clear about objectives. . . The course material
was really good. . . really well organized... an NHS project,
properly funded.

Participants learnt how to be mindful by observing their
teachers’ embodiment of mindfulness, as reported elsewhere
(Crane et al., 2010). This included teachers balancing gentle
permissiveness with structured discipline. For example, through
“being able to sit or lie down wherever” (Peter) or having
meditations guided “in a sensitive way” (Matthew). Participants
learnt treat themselves in the same way, “to take what you
can and leave the rest” (Kelly), allowing them “to work out
their own way” (Adam). Similarly, the teachers’ attitude of
“completely non-judging things” was anathema to participants’
habitual “judging oneself as substandard” (Kelly), and feeling
“looked after” (Damien) and accepted by the teachers was the
ground upon which participants began to develop compassion for
themselves.

Kelly: (the) teacher. . . always been very gentle and very
allowing. . . when I can bring it to mind it gives me permission
(to be as I am).

Connection and compassion seeped out of relationships
within the group into everyday life. Sarah found that her natural
empathic nature became increasingly infused with kindness,
leading to more compassionate responses to challenging
situations. Thus if conflict arose, Sarah felt “less under attack”
and she had the psychological space to respond wisely. Sam
found that MBCT-t increased “empathy and my psychological
understanding of other people’s behavior, so I’m more connected,”
Adam found it “makes you want to be a better person” and
James felt that kindness was a “knock on effect” as he developed
more “empathy to people, animals, etc.” Matthew felt “more
empathetic, sympathetic” toward “everything: people, animals, the
world” (including himself). Sarah felt connected to even strangers
with tinnitus, and marveled at her deep wish for everyone to
receive the help she was receiving. In opening to human suffering,
compassion bloomed:

Kelly: . . .like if someone’s running for a bus and I’ll think “ah I
really hope that bus waits for them” whereas before I might have
been “go on, drive off” (laughs).

Feeling kind toward others was supported by the ability
to stay present and be less caught up in automatic thinking.
Kelly described how she started to notice how she had
automatic negative thoughts about other people that made her
feel disconnected from them (“why is he doing that”). With
mindfulness, she stopped being caught up in negative stories and
chose instead to notice other people more neutrally (“oh so and so
is doing that”). She began to feel more curious about others, more
willing and able to offer them attention (“oh well that person is
really wanting to know about me and I want to know about them”)
and eventually more likely to offer them kindness; for example,
she took on a pastoral role at work “to give something back.”

With One’s Self
MBCT-t involved offering compassion “to me as well” (Kelly).
Most simply, paying attention to oneself and allowing oneself to
be is an act of self kindness. This applied to neutral stimuli, such
as noticing the breath with an attitude of “gentleness” (Sarah)
and to aversive stimuli, such as tinnitus, recognizing it as part
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of oneself and allowing it to be present. These shifts in attitude
toward the self and inner-experience laid the groundwork for
bigger life-changes.

James: you’re giving yourself that time which in everyday life
you don’t have. . . to actually let things go, breathe easy, express
themselves, I think is very important.

Self-kindness changed the habitual language of the “inner
critic.” The old voice that might say “oh now look what you’ve
done” or “moron”, was replaced with a kinder voice saying “what
you did then you thought was the right thing to do.” Participants
learnt to forgive themselves for making mistakes, which made
making mistakes and asking for help less threatening (as it
was less likely to result in a tsunami of inner-judgement). In
realising her difficulties were shared with other humans, Sarah
could ask for help without feeling ashamed. In feeling kinder
toward himself, Matthew stopped caring about others’ judgments,
and could do what he wanted, not what he felt others expected
of him. Self-compassion could elicit fear, particularly when it
threatened high-standards or where over-permissiveness might
risk a complete collapse of boundaries: “what if I allow too much?”
(Kelly). This is an important issue to discuss in the group, as
participants find the right boundaries for themselves: “you learn –
you set your own limits which you can only do if you first learn
to allow.”

Matthew: it’s about treating yourself well, which you know it’s
quite easy not to do. It’s quite easy to punish yourself, to criticise
yourself and not actually congratulate or reward yourself. . . (now)
I tend to sort of do what I feel like is right for me, not what I feel
like what I’m supposed to be doing.

Mindfulness helped participants to be kinder overall, which in
turn freed them up to think differently and move out of familiar
patterns of criticism.

Supraordinate Theme 4: Factors
Supporting Engagement and Change
Engagement with MBCT-t and sustained practice led to change,
and depended upon having an open mind, tempered by
welcoming skepticism. Various internal and external supporting
factors supported included motivation, personal characteristics,
stress levels, time, help and appropriate practices. MBCT-
t required perpetual re-balancing of hope with realism and
gentleness with discipline.

All interviewees had been committed enough to MBCT-t
to complete it, although enthusiasm and skepticism varied.
Most had begun the course without knowing what to expect,
but reported prior experience of complementary therapies,
indicating an open mindedness toward “alternative therapies”
which probably helped engagement. This included cranial
osteopathy, acupuncture, Tai-Chi (Sarah, Matthew, Kelly,
Damien), meditation (Adam, Peter), psychotherapy (Kelly,
Matthew) or Buddhism (Sam).

Damien: I’m sceptical about alternative therapies . . . but I found it
a quite pleasant experience when I got around the slight weirdness
of it. . . Previously I’d had a good experience of an alternative

therapy route. I didn’t know anything about mindfulness prior,
so that’s what I thought it was.

MBCT-t appealed as a non-invasive intervention for
something which medical or surgical routes had failed to help
(Marks et al., 2019). Several people expressed preferences for
a therapy helping them to “get inside (their) head and figure
out a way of working with it” (Kelly), rather than a “cure.”
This is an important point, as participants here recognized that
there is no “cure” available to “silence” tinnitus. This is at odds
with a growing cultural narrative which claims that medical
interventions will always be the preference for everyone.

Skepticism and open-mindedness came together, and both
facilitated change. Open mindedness led people to engage,
and the permission to express skepticism prevented people
from feeling alienated. Adam feared the Buddhist origins of
mindfulness might be too spiritual, but decided to “see what
happens.” James, wanting a cure, was “apprehensive. . . didn’t
think it would benefit me” and only attended because he had
committed to it. Realistic expectations were helpful, as Sam
stated, he would recommend it to anyone unless they were “dead
set on treatment that was tantamount to a cure.”

Sam: my wife was doing some research. . . I wasn’t sure but I
thought I may as well. . . part of me thought that probably it isn’t
my thing and it probably won’t do any good, but actually for me,
I was surprisingly open minded to it. . .

Practical factors made important contributions to the
experience of MBCT-t, and the biggest one was practice.
Commitment and patience were required to allow for slow
and “gradually revealing,” changes, because one “couldn’t expect
a miracle too quickly.” Meditation practices tended to be
difficult at first, becoming more enjoyable and easeful with
growing familiarity.

Damien: I found some of it overwhelming because it’s not
something I’m really used to. . . I got more used to it over
time. Towards the end I was enjoying. . . it, just became a
bit more normal.

The structured nature of MBCT-t helped, and attending
weekly sessions preserved momentum and learning, because “the
group made mindfulness easier for me than doing it myself ”
(Sam). Participants valued having an accessible and welcoming
location supported by appropriate equipment (cushions, mats
etc.). Background noise in the room (air conditioning), irritated
some, exacerbating tinnitus and hearing loss, but consoled others
as it “partially masked the tinnitus” (Damien). MBCT-t groups
should consider advising use of appropriate background noise for
classes and home practice.

A unique aspect of MBCT-t that supported change was the
focus upon sound and hearing meditation and inquiry. This was
described as “the most important” practice (Kelly), particularly
attending to the entire soundscape (not just to tinnitus) and
noticing sound directly (rather than thinking about sound). This
was very challenging at first, as sitting still with tinnitus usually
led to an initial increase in its’ prominence. Participants needed
commitment and courage to continue, and eventually the benefits
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unfurled. Meditation became easier, as practice led to benefits
which led to more practice. For example, Sarah who had a strong
home practice found mindfulness worked “quickly. . . not hearing
the tinnitus as quickly,” keeping her very engaged.

Damien: it was important to challenge myself. . . the more I
practiced, the more I got out of it. I was determined to give it
my best shot. . . practicing outside meant that when I was doing
it there it didn’t feel so foreign.

Participants re-learnt how to listen, with more expansive
awareness of multiple noise: “voices, traffic and my tinnitus”
(Peter). This helped them to reconnect with the joy and beauty
of sound, particularly in pleasant or natural environments.

Kelly: there’s lots of birds in our garden, and I love that because I
suppose that when I’m listening to that. . . I’m also aware of all the
other sounds.

This was not easy, and simply guiding sound meditation was
insufficient. Participants wanted repeated, explicit teaching and
discussion about how to mindfully attend to sound and how
mindfulness applies to tinnitus. Watching an MBCT-t alumni
speak of his experiences on film helped with this somewhat.

Sam: Maybe there could have been more to link the mindfulness
activity specifically to the tinnitus. . . treating us like idiots and
explaining step by step, this is how it can affect your coping with
tinnitus.

The more serious aspects of meditation practice could be
challenging, and integrating lighter and more humorous attitudes
was sometimes helpful, particularly in encouraging gentleness, as
seen in Kelly’s playful approach to sound meditation.

Kelly ‘It’s a shift I remember. . . when I’m in the shower I will
always try to listen to the water and I might go to this place where
I’m going ‘water, tinnitus, water, tinnitus’ (Laughs).

The demands of daily life made practice difficult, but priorities
changed as the benefits were experienced directly. Adam, noticing
how his stress increased if he stopped practicing, realized that
“if you don’t do it, it doesn’t work.” On seeing benefits, some
participants reduced their practice but still felt confident knowing
that it “worked before. . . should be able to work again” (Damien).
Practical strategies such as daily schedules reduced cognitive
loads of remembering and deciding to practice, which helped.

Damien: other people were saying they were practicing and
getting a lot out of it . . . initially I wasn’t dedicating enough
time to it. . . I had to be quite strict about timetabling it into
my day. . . you were investing in me. . . so I felt like I had a
responsibility to the group.

People saw a correlation between frequency and duration of
practice and quality of their life, particularly when supported by
the ongoing sessions.

Damien: I had a better quality of life in that period when I was
regularly practicing mindfulness. . . the most at peace and the best
I felt were really deep, long meditations.

Clearly, induction to MBCT-t must ensure participants have
the time, energy and will to commit to practice. This includes
learning to meditate at a point in their life where there is space

to practice, because “meditation is easier. . . if you’re in a frame
of mind to meditate. . . you have to be in the right mood” (Joe). It
also includes cultivating an attitude toward practice as something
fundamental, part of self-care, health-care and an opportunity to
learn something new, rather than just another burden.

Sarah: commit to all the work. . . not to see it as a chore, as I see it
as an opportunity to take control, to retrain the brain.

Flexibility in practice was important, and each person
discovered how to fit mindfulness to their particular
circumstances. This made the shorter and more informal
practices popular, including mindful awareness of activities such
as “laying in the bath,” “feeling the ground under my feet,” (James)
or existing exercise routines (Peter, Matthew). Portable practice,
such as a few minutes on the daily commute “could be more
powerful than doing something for 30 minutes” (Kelly).

Thus the type, intensity and regularity of practice varied
across individuals, with learning occurring in each participant
differently, but in equally valid ways. Sarah explained the
importance of using “whatever their learning style is to help them
with the meditation,” and how teachers must be able to support
participants to use their particular skills and characteristics to “get
to grips” with mindfulness. This includes creative approaches to
standard exercises such as breath and body awareness.

Sarah: As a visual person. . . I came up with. . . like when you see
mercury sliver, fluid. . . I had that image in gold. . . I even used it
to move around the blood. . . because the breath on its own I just
couldn’t get a handle on that.

Unpleasant and aversive experiences were common, with
descriptions of the eating meditation as a “waste of time”
(James) and imagining breath traveling through the body, as
“so silly” (Joe). Here an open mind and an option to try other
exercises helped keep people engaged. The stories and poetry
weaved throughout MBCT-t were “refreshing. . . different ways of
looking at it all” (Matthew). However, the CBT specific exercises
were rarely recalled by participants unless prompted. These
psychological principles “made sense” (Matthew, Sam) but didn’t
seem as critical to learning as other aspects of the group.

DISCUSSION

Four over-arching themes emerged from the IPA: Relating
to Tinnitus in a New Way; Holistic Benefits; Connection,
Kindness and Compassion; and Factors Supporting Engagement
and Change. These resonate with qualitative research across
other MBPs. The discussion focuses first on how MBCT-
t applied to tinnitus followed by some reflections on more
general experiences.

How Did MBCT-t Apply to Tinnitus?
Every participant reported a transformation in their relationship
with tinnitus. The shift from “being at war with it” to “allowing
it” was the core process and outcome shared across the group.
A few people reported improvements in tinnitus volume and
pitch, but this was not universal. Participants explained how
they became aware of automatic thoughts (rumination and
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catastrophizing) and coping behaviors (resistance, suppression,
control) and discerned how these were unhelpful. MBCT-t taught
them the theory and skill to relate differently to the experience,
by turning toward and allowing tinnitus, without getting caught
up in reactive narratives or behaviors. They described making
significant efforts to apply mindfulness to the present moment,
in an intentional, patient, friendly, trusting and equanimous way,
with a view to reducing their suffering and enhancing wellbeing
(e.g., Kuyken and Feldman, 2019).

Mindful awareness of tinnitus involved sustaining attention
in very different ways from their previous fear-based selective
attention and monitoring relationship with tinnitus. This new
attentional style involved less cognitive and emotional reactivity.
Participants could be purposefully aware of tinnitus without
also engaging in catastrophic narratives, a need to make things
different or feeling emotionally overwhelmed. This process
could be seen as involving “exposure” to noxious stimuli
(tinnitus) through the dropping of avoidance and safety-
seeking behaviors. The development of meta-cognitive awareness
through mindfulness may have led to the development of
greater emotional stability which in turn could have supported
habituation and tinnitus acceptance. Mindfulness also involved
attitudes of gentleness, kindness and permissiveness, potentially
enabling acceptance of tinnitus, rather than just tolerance of it, as
indicated in other physical health conditions (Carlson, 2012).

Attentional flexibility increased, including the ability to
refocus away from, or expand attention around tinnitus. Thus
participants were not repeatedly “captured” and “overwhelmed”
by tinnitus. Crucially, this did not mean mindful awareness
involved refining existing avoidance or management strategies.
Nor did it mean resignation or just “learning to live with it” as so
many had previously been told to do (Marks et al., 2019). Instead,
participants developed a new, acceptance-based perspective on
tinnitus. They saw how striving to control tinnitus was often futile
and counterproductive, and that the best way out of suffering
was to let go of the struggle. By “allowing” tinnitus, they saw
that even the worst moments always pass, without them having
to do anything to make this happen. This meant they stopped
engaging in fear-based catastrophic thinking, and instead chose a
more equanimous attitude. Even the most skeptical participant
(Joe) learnt how to “go with the flow” more often. This new
perspective on tinnitus sits comfortably with the definition of
mindfulness involving an ability to sustain and switch attention
whilst inhibiting secondary elaborative processing.

Sound and hearing meditation were key to change,
and although challenging at first, with encouragement and
explanation about applying mindful awareness to tinnitus, this
critical aspect of MBCT-t helped participants to develop a new
relationship with the noise. MBCT-t does not involve learning
any particular “acoustic strategies” (such as the “masking” or
“partial masking” that characterizes sound therapy), the only
acoustic strategy advised in MBCT-t is to encourage participants
to approach and allow tinnitus, and to reduce their reliance on
sound used for partial masking or distraction.

Of further importance were the location and make-up of the
group and expertize of the teachers. Sharing experiences with
other tinnitus-sufferers contributed strongly to the therapeutic
nature of the intervention, as did having mindfulness teachers

with expertize in tinnitus (personal and professional), based in
an audiology center. This finding indicates why MBPs may be
most effective when designed, tested and delivered in appropriate
settings, including the integration of such programmes into
holistic care. A biopsychosocial approach to health and illness
is advised in tinnitus (McKenna et al., 2018a), and with
clear evidence that MBPs are effective in tinnitus (Rademaker
et al., 2019) clinical services must make these accessible to
patients in the most effective contexts possible. This could
include employing psychologists and MBP teachers in audiology
services, or even training audiologists to deliver MBPs or
work alongside mindfulness teacher, providing an audiological
perspective within standard MBPs.

Contextual Factors
The stories of these individuals accentuate how compassion
and kindness are integral to both the process of and outcomes
from MBCT-t. This particular MBCT-t course included explicit
teaching on kindness in week seven (loving-kindness meditation
and discussion about compassion). Participants explained how
the course allowed them to offer themselves time and space to
simply be, without judgment or alteration, including in response
to tinnitus. This chimes with broader literature which indicates
how increases in self-compassion could be one mechanism of
change in MBPs (Kuyken et al., 2010). Self-compassion arose with
compassion for other beings, through the recognition of shared
human suffering, which allowed perspective taking and healing.

The related constructs, appreciative joy and gratitude, were
also present across the different themes, emerging from MBCT-
t as perspectives shifted. This included seeing comparing one’s
tinnitus to the larger context of human suffering and being able
to appreciate what aspects of life one is grateful for. This didn’t
negate the pain of tinnitus, but did reduce negative cognitions
and create opportunities to notice and connect with many
positive aspects of life that are not limited to tinnitus. MBCT-
t explicitly encourages gratitude practice through the use of a
“pleasant events diary” in week 2. More recent developments in
MBCT-t now include specific gratitude meditations.

MBCT-t involved the creation of a community, which in
turn was a hugely therapeutic experience. This is seen in other
MPBs (Williams et al., 2011). Developing this community didn’t
require participants to share long histories about their personal
lives and tinnitus, and in fact seemed to flourish through the
shared experience of learning a new skill. The knowledge that
one would be understood and accepted, and traveling together
into new territory was enough to build strong connections across
the group, which in turn supported other changes. This finding
may indicate how tinnitus support groups will be more effective
when the group has a shared goal or learning outcome, rather
than simply involving reflection on experiences.

As with most MBPs, benefits extended beyond the primary
concern, with improvements in depression, anxiety, stress,
sleeping difficulties and interpersonal conflict. This is an
important finding because such comorbidities in tinnitus are
common (Baguley et al., 2013) and treatment that can ameliorate
these will benefit patients.

This study shows how important it is for participants to find
their own way through MBCT-t, and for teachers to balance

Frontiers in Psychology | www.frontiersin.org 10 April 2020 | Volume 11 | Article 483207

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-11-00483 April 16, 2020 Time: 18:29 # 11

Marks et al. Mindfulness for Tinnitus IPA

discipline and structure with flexibility, warmth, a light touch
and humor. Allowing, acceptance and compassion will flourish
only if the individual can apply this to their own practice,
experimenting with different postures, practices, learning styles
and being able to express understandable skepticism, pain and
suffering. All participants benefitted from the group, but in
different ways (although Joe may have regarded mindfulness
differently from others, he still benefitted). This links with the
theory of mindfulness that one’s intention in the practice will
probably shape what one learns. Teachers therefore have a pivotal
role in shaping the intention of participants in a way that will
bring the most helpful learning to them. Learning, however, did
not come only through didactic pedagogy but was dependent
upon how the teachers modeled and embodied attitudes and
approaches. The ability to teach MBPs in this way requires high-
level training alongside sustained personal practice, so MBCT-t
will require services to invest in their staff sufficiently. This
poses real challenges in current healthcare systems, but the
positive outcomes from MBCT-t in the long-term (here at 6
months) indicates how such investment may pay for itself by
reducing the “revolving door” of healthcare so many tinnitus
patients experience (Marks et al., 2019). The benefits from
MBCT-t will be long lasting because they are associated with
profound changes in people’s attitudes toward and relationships
with tinnitus and life more generally, something that current
standard treatments fail to offer.

Strengths and Limitations
Strengths of this study are its novelty; no other studies have
explored how tinnitus patients experience MBCT-t and these
findings offer clear routes for future research and clinical practice.
The IPA approach conducted by an experienced clinician offers a

significant depth of insight which is valuable in understanding
processes of MBCT-t. Although only 9 people were interviewed,
these came from two MBCT-t groups and reflected a range of ages
and genders. Limitations of this study are that only committed
participants (completing MBCT-t and 6-month follow up) were
included. However, only 2 people overall (of 39) dropped out
of treatment, so this is a minor issue. All participants were
Caucasian which may limit extrapolation to a more diverse
sample. The age range of those interviewed was 35–67 years, so
extrapolation to younger or older patients samples may also be
limited (although theoretically we do not envisage this as having
a large effect on the processes described, particularly as age was
not found to moderate outcome of MBCT-t in the original RCT).
Tinnitus subtyping was not conducted as part of this study, and
future research could explore whether this has an impact on
treatment outcome. There is a risk of bias from the interviewer
also being the trial therapist, but awareness of this was accounted
for in the analytic approach, participants were willing to discuss
their experiences at length and were prompted to report on
challenges and negative experiences.

Clinical Suggestions
Table 2 offers guidance for clinicians working with
tinnitus sufferers and indicates how MBCT-t could be
developed in the future.

CONCLUSION

MBCT-t brings people to a long-lasting, radically different, and
more helpful relationship with their tinnitus. They shift from
being “at war” with tinnitus to “allowing it to be.” Multiple

TABLE 2 | Clinical suggestions for applying mindfulness to tinnitus.

Stop fighting tinnitus, stop
being “at war” and instead and
turn toward it.

Mindfulness is not a “cure” to silence tinnitus, nor a way of getting better at “ignoring it.” It is
based on the evidence that fighting tinnitus makes it worse. Conversely, allowing tinnitus to
be present and even turning toward tinnitus will alleviate suffering. Paying attention to
tinnitus without judgment or attempts to change it will lead to a new relationship with
tinnitus where it becomes less intrusive and problematic. This can be done by purposefully
listening to tinnitus as part of the soundscape, but without thinking too much ‘about’ it.

Develop mindful awareness Standard mindfulness meditation practices (such as focusing on the breath, body, thoughts,
emotions and movement) develop one’s ability to remain present with experiences. As this
ability grows, it can be applied to difficulties such as tinnitus in a helpful way.

Connect with others Connect with other people who have or understand tinnitus and building a community, such
as a therapeutic group. This helps one to feel less alone and isolated. It may be more
helpful for the group to focus on learning something new together, rather than focusing only
on tinnitus.

Take a broad perspective and
practice gratitude

See tinnitus in the bigger context of all human suffering, and gain perspective on the fearful
and catastrophic thoughts that might exist about it. Try experimenting with noticing other
aspects of life which one can be grateful for.

Develop kindness and
compassion for yourself and
others

Experiment with approaching all experiences (including tinnitus) with a kinder, more gentle
and friendly attitude. Be kind to oneself by engaging in activities that are fun or pleasant. Try
practicing Loving-Kindness meditation and offering kindness to other people.

Balance discipline with
permissiveness

Learning mindfulness requires a balance of discipline and permissiveness, and regular
practice is vital. Sustaining practice will involve finding ways of practicing that suit the
individual and their current life circumstances.
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processes interweave to lead to these changes in perspective
and attitude, including developing mindful awareness, being
in a group, embodied teaching, compassion, gratitude and
having an open mind. MBCT-t can be successfully applied
to a tinnitus population, in a way that changes the factors
that maintain tinnitus-related distress (catastrophic thinking,
selective attention and anxiety). MBPs should continue to be
developed and utilized to offer increasingly effective tinnitus
treatments, and made available to tinnitus patients as part of the
standard care which is still frequently limited to information,
acoustic strategies and relaxation.
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There is a growing body of evidence that points to an important role for modification of
lifestyle factors and promotion of health-related quality of life in the secondary prevention
of disease progression in multiple sclerosis (D’Hooghe et al., 2010; Weiland et al., 2014;
Hadgkiss et al., 2015). As a clinical psychologist diagnosed with multiple sclerosis in
2012 I have gained a unique insight into ways in which people living with MS and
clinicians can usefully integrate evidence-based lifestyle modifications that enhance self-
efficacy and self-management to improve wider psychological and physical health. The
framework presented here enables clinicians to engage in salutogenic health promotion
by placing value upon the importance of healthy, evidence-based behavior change.
Furthermore, the framework provides a structure which can empower and provide
guidance for people living with MS on what and how to implement and sustain behavior
change and emotional wellbeing in the face of this life-changing diagnosis.

Keywords: multiple sclerosis, lifestyle medicine, psychosocial, self-management, behavior modification

INTRODUCTION

Multiple Sclerosis (MS) is a chronic inflammatory disorder of the central nervous system and
it is most frequently diagnosed in young adulthood. With 2.5 million people diagnosed with
MS worldwide (Compston and Coles, 2008) and the prevalence increased by 69% between 1996
and 2013 (Rotstein et al., 2018) there is unprecedented demand for support and intervention.
There is corresponding growing evidence that modification of lifestyle factors may reduce relapse
rate, improve quality of life and potentially slow the course of the disease (Jelinek and Hassed,
2009; D’Hooghe et al., 2010; Jelinek et al., 2013; Weiland et al., 2014; Hadgkiss et al., 2015). If
services are to promote and support healthy behavior change among this rapidly growing group
of patients, improved methods to help patients and clinicians understand and utilize evidence-
based interventions and research to mobilize self-management, are desperately needed. As a clinical
psychologist with experience of working in the National Health Service I understand first-hand
the challenges faced by services in promoting behavior change. However, it was not until I was
diagnosed with MS, in 2012 that I was able to experience for myself the lack of information and
encouragement patients receive in relation to making the lifestyle changes research suggests could
benefit their symptoms and disease progression. This lack of information and support undoubtedly
heightens patient anxiety and leaves them feeling disempowered; both of which contribute to stress-
related illness (Theoharides and Cochrane, 2004) and reduce the likelihood of positive behavior
change in health interventions (McGrady et al., 2009).
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While medication options have increased significantly over
the last decade it has been my observation that patients remain
poorly informed about the potential role of specific lifestyle
risk factors in MS. This is despite a growing body of evidence
demonstrating that modification of lifestyle-related risk factors is
associated with improved mental and physical health outcomes
in MS (Watt et al., 1998; Stuifbergen and Becker, 2001; D’Hooghe
et al., 2010; Levin et al., 2014a,b; Taylor et al., 2014; Jelinek
et al., 2016; Fitzgerald et al., 2018a,b) and may provide a
promising intervention to manage MS progression (D’Hooghe
et al., 2010; Li et al., 2010). Specifically, studies have reported that
smoking and low vitamin D levels (Coetzee and Thompson, 2017;
Hempel et al., 2017), stress-management and mindfulness -based
interventions (MBI; Simpson et al., 2014), healthy dietary habits
(Hadgkiss et al., 2015) and increasing physical exercise levels
(Marck et al., 2014) are all areas in which individuals could make
changes to benefit their MS symptoms and quality of life. These
findings are in keeping with meta-analyses on health behaviors
which have emphasized the central role of diet (Firth et al., 2019)
and physical activity (Chekroud et al., 2018) on our psychological
and emotional health. Given this growing body of evidence, it
is perhaps little wonder that key stakeholders have highlighted
the importance of lifestyle as an essential area for future research
(Multiple Sclerosis Research of Australia, 2017; Multiple Sclerosis
Society of Canada, 2018).

In an era of austerity among clinical services and the growing
patient numbers, empowering individuals to make lifestyle
modifications seems of paramount importance. Indeed, beneficial
self-management programs have emerged in a range of other
health conditions such as cancer (Dodd and Miaskowski, 2000)
and coronary heart disease (for review see Anderson et al.,
2016). However, outside of organized, facilitated psychosocial
interventions, which can be costly to services, I have seen
that MS patients continue to face barriers to accessing and
understanding literature relating to lifestyle medicine and
psychoneuroimmunology. As a result, opportunities for patients
to understand literature and implement successful behavior
change are often limited. My experiences within the MS
community and as an academic and clinician, have highlighted
three “themes” which may help people living with MS to facilitate
and sustain healthy behavior change. These themes (which will
be described in this paper and can be seen in Figure 1) may also
provide a useful framework through which clinicians can educate
and empower their patients. Adopting the accessible approach to
health promotion presented below may provide both patients and
clinicians with a theoretically and empirically based framework
through which healthy behavior change and lifestyle modification
may be communicated, implemented and sustained.

Pleasure
Pleasure and positive affect can co-occur with distress (Folkman
and Moskowitz, 2000). Moreover, there is growing evidence that
experiencing pleasure and positive emotions is essential to help
overcome challenges and improve health-related quality of life
(Hildon et al., 2008). Indeed, hedonic theories of wellbeing focus
on pleasurable experiences to enhance positive affect (Diener,
1984; Fredrickson, 2001). Most recently, the PERMA model

FIGURE 1 | The salutogenic health benefits of the 3P’s framework.

associated with positive psychology and developed by Seligman
(2011) highlights the importance of integrating positive emotions
and experience for wellbeing. What is more, positive feelings
motivate protective human behaviors, enhancing performance at
work, strengthening relationships, improving our physical health,
encouraging optimism (Kun et al., 2017) which are associated
with reduced mortality (Chida and Steptoe, 2008; Diener and
Chan, 2011) and create opportunities for enhancing the health
and wellbeing of people living with chronic conditions (Mead
et al., 2019).

When faced with a life-changing diagnosis many people are
triggered to re-evaluate their life and ask, “what truly makes
me happy?” with many going on to make changes to enable
that (Linley and Joseph, 2004). Reprioritisation of values and
positive changes in relationships are often reported following
trauma and adversity, but notably these also can manifest
as increased feelings of intimacy, empathy and greater levels
of self-disclosure (Tedeschi and Calhoun, 2004). For many
people traumatic and life changing experiences trigger improved
psychological functioning (Taylor, 2004) and an increased
appreciation of life, setting of new life priorities, increased
personal strength, identification of new possibilities, improved
intimate relationships, and for some, positive spiritual growth
(Tedeschi et al., 1998). Providing accurate information at a time
when individuals are open to making radical and positive changes
to their life could therefore have far-reaching positive effects for
their emotional wellbeing, as well as their physical health. Indeed,
the model of Salutogenesis encourages a focus upon, and the
benefits of, factors that support health and well-being despite
stressors and illness (Antonovsky, 1979, 1987). Essentially, the
consultation room offers many opportunities to affect changes
that the patient may then take forward outside of that meeting
and which can have a positive impact upon their physical and
emotional health.

Pleasure is an essential component of the promotion and
maintenance of change and should not be undervalued. If
we can enjoy the changes we make, we are more likely to
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persevere (Michie et al., 2008), hereby finding creative and
alternative solutions that enhance self-efficacy and esteem as
we reflect upon what we have achieved and overcome. From a
systemic perspective, engaging in activities which we enjoy also
connects us to like-minded people through which we may gain
or sustain friendship; making us more likely to sustain behavior
change and avoid social isolation. With increased likelihood of
loneliness in those at risk of social isolation (such as people with
long-term health conditions and older people; for reviews see
Andersson, 1998; Cacioppo et al., 2000, 2015), and established
associations between loneliness and mental health problems
(Lasgaard et al., 2016), building these social connections and
relationships is protective. They provide a buffering effect,
increase levels of perceived support and feelings of self-worth,
and encourage maintenance of new, positive habits (Tedeschi
and Calhoun, 2004; Cacioppo et al., 2015). Moreover, social
connectedness and experiences of pleasure can dramatically
effect the construction of social and cultural identities, hereby
influencing our understandings of health as well as public health
interventions (Coveney and Bunton, 2003).

It is important to pause here and consider that working
to integrate experiences of pleasure and positive emotions
may take conscious effort – especially for those experiencing
pain or disability. And as such, they should be encouraged
and fully recognized and supported as valuable to improving
wellbeing (Folkman and Moskowitz, 2000). It is important to
be mindful that experiencing pleasure is not a direct result of
an absence of distress – people can experience pleasure in spite
of pain or disability; in fact this may enable more existential
appreciation of life. Moreover, integrating positive experiences
and emotions shape an individual’s subjective experience and
encourages adaptation; the kind of flexibility which defines
resilience, described here by Pemberton (2015, page 2) as:

“The capacity to remain flexible in our thoughts, feelings, and
behaviors when faced by a life disruption, or extended periods of
pressure, so that we emerge from difficulty stronger, wiser, and
more able.”

As such, integrating positive and pleasurable experiences can
help to build resilience and can improve a persons’ quality of life
when living with an unpredictable chronic condition such as MS.
If we consider the high rates of depression reported among people
with MS (lifelong prevalence of approx. 50%; Feinstein, 2011)
and the inflammatory nature of stress (Slavich and Irwin, 2014),
promoting emotional and positive psychological wellbeing can
therefore have a multifaceted impact. For example, contributing
to minimizing inflammatory disease activity via the vagus nerve
(Kemp et al., 2017a,b), building protective social networks and
buffering stress (Tedeschi and Calhoun, 2004; Cacioppo et al.,
2015).

Purpose
The stress-inflammation pathway is widely researched (e.g.,
Segerstrom and Miller, 2004; Steptoe et al., 2007; Denson
et al., 2009; Irwin and Cole, 2011) with chronic inflammation
associated with a range of autoimmune conditions, cancers
and Alzheimer’s disease (Couzin-Frankel, 2010). Cumulative
stress and related physiological dysregulation are increasingly

regarded as contributing to inflammation, aging and a range
of predisposed disease trajectories (Lupien et al., 2009; Juster
et al., 2010), even impacting upon gene expression (Zawia
et al., 2009; Stankiewicz et al., 2013). As such, person-centered
approaches which can contribute to reductions in allostatic load
are likely to provide valuable psychosocial interventions for those
experiencing stress related illness.

Building a life with the people, purpose and pleasures
that are meaningful to you encourages a move away from
stressful aspects of your life that may be contributing to
chronic stress and perpetuating disease (Slavich and Irwin, 2014).
Indeed, interventions that connect to an individual’s purpose
or promote meaning and accomplishment have been shown
to be protective; increasing well-being and reducing symptoms
of depression (Giannopoulos and Vella-Brodrick, 2011; Gander
et al., 2013). Antonovsky (1996) argued that “salutogenesis”
depends on experiencing a strong “sense of coherence” of which
a sense of meaning is essential. Indeed, “sense of coherence” is
associated with positive health outcomes, strengthens resilience
and encourages a positive subjective state of health (Eriksson and
Lindström, 2007). Engaging in activities that are both pleasurable
and meaningful also provides opportunities for an individual to
experience Csikszentmihalyi’s (2013) concept of “flow”; “the state
in which people are so involved in an activity that nothing else
seems to matter,” which in turn leads to feelings of happiness
(Dodge et al., 2012). Receiving a life-changing diagnosis like MS
can lead some individuals to reprioritize and to consider practical
changes to their life to make it more fulfilling (Tedeschi and
Calhoun, 2006). Such changes in outlook provide opportunity
for people to reconnect to the purpose and meaning in their
life; resulting in more opportunities for meaningful connection
and the positive, protective experience of “flow.” Contact with
health care professionals often provides an opportunity to reflect
upon the psychosocial impact of diagnosis and life with a
chronic condition, and currently opportunities are missed to
acknowledge and validate the health benefits of making such
changes which would undoubtedly reinforce their impact and
empower patients.

Practice
The notion that stress may trigger disease activity in MS
was first considered by Charcot in 1877, and chronic stress
is known to significantly affect the function of the immune
system (Tausk et al., 2008). The effect of stress on the central
nervous system and on the maintenance of the delicate balance
between cell-mediated (Th1) and humoral (Th2) immune
responses has been studied widely (for review see Chrousos,
2009) with stress reported to activate inflammatory markers
and exacerbate symptoms in a range of autoimmune conditions
(Theoharides and Cochrane, 2004; Maté, 2011). Given the widely
reported efficacy of mindfulness-based interventions (MBI’s) for
treating stress, anxiety and recurrent depression in the general
population (Goyal et al., 2014) it makes sense that “MBI’s are
effective at improving mental well-being in people with MS”
(Simpson et al., 2014).

Mindfulness may have an effect on acute responses to stress,
and a wider impact, by inhibiting underlying consequences of
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chronic exposure to stress. Simple breathing meditations have
the potential to alleviate anxiety and also to help an individual
develop self-awareness; supporting better integration of the mind
and body (Goyal et al., 2014). Mindfulness and meditation are
appealing as psychosocial interventions not least because they
have no risks, are free and have originated from 2,500-year-old
Buddhist traditions, but also because this legacy is now supported
by thousands of peer-reviewed papers (for review see Taylor et al.,
2014; Baer, 2015). Key to the efficacy of MBI’s is the cultivation of
habitual or daily practice and the setting of intentions to engage
in meditation, which, over time, contributes to a more mindful
way of being in the world (Bohlmeijer et al., 2010).

Setting intentions to develop new behaviors can provide a
useful framework for people living with chronic conditions
to work toward. The evidence suggests that engaging in
regular meditation and mindfulness practices are likely to
benefit people with MS at an emotional and physiological level
(Goyal et al., 2014; Senders et al., 2014) even if delivered
virtually or remotely (Frontario et al., 2016). MBIs therefore
offer an effective, evidence-based and cost-efficient psychosocial
intervention which can be used by individuals at little or no costs
to them, or to services. As such, there is now no reasonable
excuse for clinicians failing to promote low-risk, MBIs as part
of a management plan for stress-related and autoimmune illness
if we are to improve the wellbeing of people with MS; the
majority of which are of working age and many of whom are
seeking ways through which they can actively manage their
condition. Furthermore, the notion of “practice” and discipline
is a useful notion which can then be extended to other health
lifestyle changes – for example, changes to exercise regime or diet.
Setting such intentions encourages people to plan how they will
implement such changes and helps them to consider how they
will overcome barriers and frustrations (Chapman et al., 2009).

Discussion
The framework presented here provides a useful structure for
people living with MS, and clinicians working with them, to
approach secondary prevention. Advances in medical treatment
over the last decade have been hugely positive for the MS
community, however, shifts in incorporating evidence relating to
lifestyle modifications have lagged behind (Jelinek and Hassed,
2009). This is despite the known benefits of encouraging healthy
behavior change (Hadgkiss et al., 2013) and patients demands
for non-drug interventions in MS (Leong et al., 2009). The
growing numbers of people being diagnosed with MS point to
an urgent need to incorporate this information and provide
more specific guidance and encouragement regarding self-
management. However, as a health professional I know it can
be challenging for clinicians to be aware of and/or summarize
the rapidly evolving evidence-base, and even harder to develop
individualized plans for patients. Austerity measures, alongside
people’s widening access to health information online provide
opportunities for people to autonomously implement healthy
changes to their life and clinicians can support and encourage this
by using this simple, evidence-based framework.

Communication between “patient” and doctor provides “an
important role in educating and motivating patients to take

appropriate actions and assist in shared decision-making for
improved health outcomes” (Teutsch, 2003). The dissemination
of knowledge needs to be enhanced and research evidence needs
to be made more accessible (Harzing and Adler, 2016). The
promotion of healthy behavior change should not be avoided
by clinicians and, based on the empirical knowledge available,
to do so neglects the very premise of health care. Indeed
disseminating psychological knowledge is a core purpose of
the role of a clinical psychologist (British Psychological Society,
Biddle et al., 1992) and as such, many clinicians already have
a range of skills in their “tool kit” to facilitate the propagation
of this information. Patient-doctor communication can play an
important role in educating and motivating patients to take
appropriate actions and assist in shared decision-making for
improved health outcomes. Key health care providers such as
neurologists and specialist nurses have the opportunity and
potential to empower many patients with MS to take more
control of their health by highlighting the benefits of self-efficacy
and value of lifestyle modification during consultations – such
interactions present important opportunities to acknowledge
and place value on the role of specific lifestyle factors such
as vitamin D supplementation, exercise, stress management
and nutrition. Access to psychological support and targeted
health promotion is often inhibited by the limited resources
available to clinicians and few MS services are able to provide
specialist psychological support to all their patients. As such,
the important role that neurologists and nurses can play in
promoting and facilitating healthy behavior change in patients
must be acknowledged and enhanced. My experience as a
patient and professional has shown me that many MS specialist
clinicians feel unnecessary discomfort at recommending specific
secondary prevention or “lifestyle” interventions and, as a result,
avoid discussing anything except the most rudimentary lifestyle
factors. This ambiguity can leave patients feeling like they
do not have the support of their medical team in making
lifestyle and behavior modifications, and/or that such changes
are not worthwhile. Opportunities for health promotion are
consequently missed as a result of the clinicians reticence and this
can have implications for the patients decisions to engage more
actively in self-management.

Salutogenic approaches such as the one described here
while not widespread are not entirely novel. They have
been used in the development of health promotion models
(Eriksson and Lindström, 2006), the development of therapeutic
practice in health care (Pelikan, 2017), and the design of
health-care environments (Wallerstein, 1992; Dilani, 2008).
Of particular value in this case is the concept of “sense
of coherence” (SOC) which refers to collective coping and
acknowledges the ability to mobilize resources in the face
of challenge (Taylor, 2004). In particular, SOC highlights
the ability for people to understand what happens to them,
the extent to which they are able to manage the situation
on their own or with the support of community, and the
ability to find meaning in the situation (Antonovsky, 1998;
Eriksson and Lindström, 2006). Considered alongside the
established evidence that interventions which modify self-
efficacy are effective in promoting health behavior change
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(Sheeran et al., 2016) and the growing numbers of people
diagnosed with MS (Rotstein et al., 2018), new approaches to
management are essential.

The simple framework described here; “The 3 P’s of Secondary
Prevention,” offers a risk-free structure from which clinicians
can encourage and support their patients in evidence-based
lifestyle modifications (D’Hooghe et al., 2010; Weiland et al.,
2014; Hadgkiss et al., 2015). Moreover, such empowerment
carries known health benefits (Wallerstein, 2007) and should not
be “restricted to some disease and treatment-related outcomes,
but should be discussed and negotiated with every patient”
(Aujoulat et al., 2007). Engaging people with MS as potential
collaborators in their care will not only foster greater patient
satisfaction and improve adherence (Martin et al., 2005), it also
allows for enhanced understanding of the individuals specific
socio-cultural context (Kreps, 2006) and can have potential
benefits for individual wellbeing and wider service efficacy (Jahng
et al., 2005). However, it is important to consider that the
framework is not without its weaknesses. It may, for example,
prove difficult for clinicians to feel confidant if patients ask
for further information about areas in which the clinician
does not feel knowledgeable. There may also be limitations of
time within patient consultations which make discussions of
secondary prevention difficult. Despite these considerations it

is important to hold in mind that for all those patients who
are able to independently seek out and decipher up-to-date
research evidence and make confidant autonomous decisions
about their health care, there are many others for whom this
is simply not possible. Clinicians can play an important role in
mobilizing patients to engage in salutogenic, health promoting
behavior change by making these simple changes in what and
how they communicate with patients. Encouraging patients to
take an active role in the management of their MS, which
is a life-long chronic condition can have far-reaching positive
benefits for their quality of life, physical and emotional wellbeing
(Bogosian et al., 2015). If more MS specialist services are able
to implement such an approach they may well provide the
medical ‘approval’ the most at-risk patients feel they require to
explore and truly engage with and implement such behavior
modifications. This may, in the long-term, have the potential to
radically change the face of self-management and the quality of
life of people living with MS.
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Objectives: Children often have a lack of dementia understanding and poor attitudes

toward people with dementia. Intergenerational programs are increasingly common, but

the effects on knowledge and attitudes related to dementia are mixed, especially in the

long-term (6 months). Using a RE-AIM framework, we quantitatively evaluated the effects

of an educational dementia program (with and without an intergenerational program) on

dementia attitudes in the short and long-term, and qualitatively, which elements of the

program facilitated this change.

Methods: Eighty-one children (9.63 ± 0.52 years, 35 males) from three classes

participated in an 8-week dementia education program and 52 also interacted with older

adults through an intergenerational experience. Program reach was measured as the

percentage of children who participated in the study. The Kids Insight into Dementia

Survey (KIDS) was implemented to measure dementia knowledge and attitudes: efficacy

and maintenance. Qualitative interviews with all participant groups informed both

adoption and implementation. Cost-benefit analysis was used as a secondary outcome

measure for efficacy.

Results: The program demonstrated strong levels of impact reaching 93% of school

children across the three included classes. Efficacy was demonstrated by a positive

change in children’s dementia knowledge and attitudes immediately post program,

which remained increased (as compared to baseline) 6- months post intervention; there

were no differences between groups (those who interacted with older adults and those

who did not). Interviews identified positive changes in children’s empathy and improved

community awareness. Barriers to adoption included the project scope, time constraints

incurred by school terms and the management of children-to-adult ratios.
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Conclusions: These findings provide the first evidence that school-based dementia

education improves knowledge of and attitudes toward people with dementia long-term.

We demonstrated programs such as this can be successful in both primary school and

wider community settings, with support from school and community partners key to

the success.

Keywords: intergenerational program, school-based, dementia-friendly communities, program evaluation,

RE-AIM

INTRODUCTION

People living with dementia often experience loneliness
and stigma, potentially leading to a withdrawal from social
activities and delays in seeking a formal diagnosis (1). A lack
of community-level dementia knowledge can contribute to
misinformation about dementia and its risk factors, as well as
propagate unhelpful attitudes and stigmatized views. Evidence
suggests that the general public have varying levels of dementia
knowledge (2, 3). This knowledge may be influenced by gender,
education, or current caring responsibilities of an older adult
or a person living with dementia (4, 5). With an increase in the
number of people living with dementia worldwide, it is essential
that the community have adequate dementia knowledge.

Community education programs have been developed and
implemented to improve dementia knowledge and attitudes.
Target populations for these programs have typically been general
practitioners (6), public health and service workers (7), aged
care staff and family members of people with dementia (8). One
segment of the population that may be particularly receptive to
information about dementia, yet are understudied, are children;
who are at an age where their health beliefs and attitudes are
malleable (9).

According to one government survey, as many as one-third
of British children aged 8–17 years knew someone living with
dementia, but two-thirds indicated a lack of dementia knowledge
prevented them from assisting these individuals (10). Similarly,
in a recent qualitative study, children’s misconceptions about
dementia were evident in the words they used to describe
someone living with dementia, such as “frustrating” and “crazy”
(11). To address this lack of knowledge, school-based dementia
education programs are now being introduced with success
(12, 13). These programs have successfully increased children’s
dementia knowledge and attitudes at their conclusion compared
to the start. Whether this knowledge and attitudinal shift is
retained in long-term (e.g., over months), remains unknown.

A second evidence-based method used to increase children’s
dementia knowledge and attitudes is engaging children and
older adults together in structured intergenerational programs
(14). The programs are typically mutually beneficial for all
participants. Increased activity engagement and reduced social
isolation, depression and anxiety has been reported for older
participants (15, 16). While the younger participants report more
positive attitudes toward people living with dementia, improved
social skills, and increased self-confidence (17, 18). Arguably,
combining both school-based dementia education alongside

an intergenerational program may augment any independent
increases in children’s dementia knowledge and attitudes.
However, to our knowledge, no study has investigated if the
addition of an intergenerational component delivered alongside
dementia education leads to cumulative benefits on dementia
knowledge and attitudes long-term, in school-aged children.

The purpose of this study was to evaluate an 8-week school-
based dementia education program with 6-weeks of embedded
intergenerational interaction using the RE-AIM framework
(19). The program was co-designed and co-implemented by
researchers at the University of South Australia and key partners
including a local council, a publicly funded primary school and
an aged care service provider each based in Adelaide, South
Australia. Despite the increasing popularity of intergenerational
programs in recent years, there remains a limited understanding
of the program specific components that lead to their success.

RE-AIM is an evaluation framework, often used in health
promotion, and broad public health initiatives (19). Briefly RE-
AIM incorporates five dimensions (Reach, Efficacy, Adoption,
Implementation and Maintenance) that assess outcomes in
relation to real-world translation and scaling of interventions
(19, 20). Reach, is the proportion and characteristics of the target
sample who received or were aware of the intervention. Efficacy,
is any change (both positive and negative) in the main outcome
measure or any secondary outcomes realized for the target
population. Adoption, is the number and characteristics of the
settings who adopted the planned intervention, with details on
any barriers to participation also captured at the organizational
level. Implementation, is the extent to which the intervention
components have been implemented as originally planned, by
adequately trained staff. Finally, Maintenance, assesses the ability
to maintain and sustain the program over time (both individually
and at the organizational/institution level).

Taken together, the predominant aim of this study
was to evaluate the overall real-world sustainability and
success of combining school-based dementia education
with intergenerational excursions to guide future
program development.

METHODS

Participants
Three year 4/5 classes at a publicly funded co-educational
primary school participated in an 8-week, school-based dementia
educational program. Two classes were also invited to attend
six intergenerational excursions held at a social-day program
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for older adults living in independently in the community with
cognitive impairment (commonly dementia).

This study was approved by the University of South Australia
Human Research Ethics committee (protocol no. 20070). All
participants (children, older adults and staff) provided informed
written consent. Where participants were unable to consent for
themselves (e.g., children) they provided assent and consent was
provided by a parent or legal guardian.

Design
We employed a non-randomized, mixed methods, quasi-
experimental evaluation approach whereby all students
participated in dementia education lessons and two classes
also attended the excursions. The allocation of classes to the
excursion was non-randomized based on timetabling and
excursion availability.

Dementia Education Program
The dementia education program was modified and extended
from the Kids4Dementia (K4D) content previously developed
by teachers, children, people living with dementia, carers and
academics (13). To complement K4D, other age-appropriate
activities were developed by an education student designed
around each main lesson theme (see, Table 1).

Intergenerational Experience
The intergenerational experience was based around “the corner
store” theme. This provided an opportunity for participants to
discuss their experiences of shopping, and for the older adults,
to share with the students how these shopping experiences had
changed over their lifetime. Activities were led by Enabling
Confidence at Home (ECH) activity and lifestyle staff, and
commissioned community artists. Examples included flower pot
planting, 8-ball, dyeing fabric (cyanotype) to make re-usable
shopping bags, and group singing. Students were split into
smaller groups to reduce noise throughout the center. Each
student group were assigned a different activity each week,
however, there was no structured grouping of children and adults.

Program Rollout
Dementia education was led by University trained lecturers who
had research expertise in dementia. One lesson was delivered
each week (45min) for 8 weeks in term 1 2018 (February – April).

Excursions began for two classes (n = 52 students) from
week 3 of the program. Each excursion was 45min in duration.
The class that did not attend the intergenerational excursions
(29 students) participated in similar art activities at the school,
facilitated by ECH staff and community artists, but without the
older adults.

RE-AIM Measures
Table 2 presents the main outcomes for each RE-AIM dimension
and participant group.

Reach
Reach was assessed as the number of children who participated
in the classroom lessons. Demographic characteristics (including
previous dementia knowledge/familiarity) of the children were

TABLE 1 | Outline of the weekly topics discussed as part of the school-based

dementia education program.

Topic Key resources needed

Week 1: what is

dementia?

• Assessment: KIDS Insight into Dementia Survey

(KIDS)

• Video: kids 4 dementia – module 1 (What is

dementia?)

• Activity booklet: introduction and title page

Week 2: communication

and social interaction

• Video: Kids 4 dementia – module 6 (How does it

feel to have dementia?)

• Activity booklet: my letter plan

Week 3: environment • Video: Kids 4 dementia – module 3 (What happens

in nursing homes?)

• Activity booklet: activity ideas mind map and

activity poster

Week 4: memories • Kids 4 dementia – module 4 (What causes

dementia?)

• Activity booklet: 3, 2, 1 response (3 dementia

facts, 2 insights, 1 question)

Week 5: cognitive reserve • Video: Kids 4 dementia – module 5 (How can we

keep our brains healthy?)

• Brain models to show children the different parts

of the brain dementia can affect

• Activity booklet: prevent dementia by

poster proforma

Week 6: sensory changes • Video: Alzheimer’s society (Small changes make a

dementia friendly world) and sony aibo technology

example

• Activity booklet: design technology to support

people with dementia

Week 7: role of families

and care staff

• Q + A session with a geriatrician

• Brainstorm: how to make our environment

dementia friendly?

Week 8: prevention (diet

and lifestyle)

• Assessment: KIDS

• Video: Kids 4 dementia – module 7 (How does it

feel for the family?)

self-reported in class before and immediately after the program.
Due to fluctuating attendance at the social day program it was not
possible to assess the attendance of all older adults who attended
the sessions. However, a core group were observed to participate
during all sessions.

Efficacy
To assess efficacy or change in children’s dementia knowledge
and attitudes the Kids Insight into Dementia Survey (KIDS)
was completed individually under test conditions in a classroom
environment at baseline, program completion and 6-month
follow-up. KIDS provides good validity and internal consistency,
strong concurrent validity and strong correlations with an
adult measure of dementia attitudes in children aged 9–13
years (grades 4–7) (21). The 14 statements included in the
KIDS are divided into three factors, personhood, stigma and
knowledge. Six of the statements are negatively worded and
were reverse-scored prior to analysis. Responses were summed
to produce the total KIDS score, with higher scores indicating
greater dementia knowledge and more positive attitudes (score
range 14–70). Individual factor scores were also calculated for
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TABLE 2 | RE-AIM components and associated outcome measures for the

program.

RE-AIM

component

Outcome measure

Reach Individual

Children: demographic questionnaire and baseline dementia

knowledge assessment conducted in class during week 1

of program.

Efficacy Individual

Children: kids insight into dementia survey (KIDS). Overall

score and factor scores for personhood, stigma and

knowledge. Assessed immediately pre/post educational

intervention.

In addition, a subgroup of children attended semi-structured

interviews with their parent/caregiver to discuss the broader

impacts of the program.

Parents: Semi-structured interviews with their child to discuss

the family impact of the program, including any

positive/negative changes in behavior they had identified in

their child as a result of the program.

Older adults: semi-structured interviews with older adults and

their carers (where possible) to discuss their experiences of

the program.

Organizational

Cost and benefit analysis conducted on the whole of program

costs at the conclusion of program

Adoption Organizational

School: Number and percentage of classes offered the

intervention who agreed to participate.

Excursion location: Agreement of organizations approached

to facilitate excursion.

Implementation Organizational

Assessed as the number of sessions (both education and

excursion) that were delivered as intended. Measured by

reports from key project staff.

Maintenance Individual

Children: Score on KIDS, 6-month post intervention (Term 4

2018).

Organizational

School & Aged care organization: intention and ability to

continue with the program (either in full or component parts)

after the completion of the intervention.

* Individual and organizational refer to RE-AIM components assessed either individually or
at the setting/organizational level.

personhood, stigma, and knowledge. There was no true control
group who did not receive dementia education. The school
involved requested all three of their year 5 classes receive the
educational content.

Following the removal of incomplete data and outliers,
a one-way ANOVA was conducted with KIDS baseline
total score as the dependent variable and knowledge or no
knowledge of dementia as the independent variable (see Table 3).
Subsequently, dementia knowledge or familiarity at baseline was
included as a covariate in all models.

To investigate if the dementia education program was
associated with a change in dementia knowledge and attitudes,
the KIDS total and factor scores (for personhood, stigma
and knowledge) were analyzed using separate mixed analyses
of covariance (ANCOVA). The within-subjects factor was
time (three levels: baseline, post-program and 6-month

TABLE 3 | Demographic characteristics of students participating in the dementia

education program.

Excursion

group

(n = 37)

No excursion

group

(n = 22)

Overall

(n = 59)

Age (years)* 9.43 ± 0.56 9.95 ± 0.21 9.63 ± 0.52

Gender: male∧ 65% (24) 50% (11) 59% (35)

Year 5 %∧ 54% (20) 100.0% (22) 71% (42)

Lesson attendance % 97 94 96

Had dementia knowledge at

baseline (amalgamated)∧
14% (5) 23% (5) 17% (10)

Heard about dementia∧ 57% (21) 68% (15) 61% (36)

Seen someone with dementia∧ 22% (8) 41% (9) 29% (17)

Watched movie/read book about

dementia∧
27% (10) 36% (8) 30% (18)

Relative with dementia∧ 11% (4) 9% (2) 10% (6)

Family friend with dementia∧ 5% (2) 14% (3) 9% (5)

KIDS Baseline Score (Time 1)

(range 14–70)*

50.0 (8.7) 52.55 (7.9) 51.0 (8.4)

KIDS post score (Time 2) (range

14–70)*

58.2 (7.1) 57.55 (6.5) 57.9 (6.8)

KIDS longitudinal score (Time 3)

(range 14–70)*

59.1 (6.6) 59.3 (7.6) 59.2 (6.9)

*m ± sd, ∧% (n).

follow-up) and the between subjects factor was condition
(two levels: excursion or no excursion). All significant
main effects and interactions were explored with post-hoc
pairwise comparisons adjusted for multiple comparisons
with Bonferroni corrections. Normal distribution and
homogeneity of variance of the data were assessed using
the Kolmogorov-Smirnov test and Levene’s statistic, respectively.
Effect sizes were estimated with partial eta-squared (partial
η
2). In ANCOVAs where assumptions of sphericity were

violated, the critical value of F was adjusted using the
Greenhouse-Geisser epsilon value. Unless otherwise stated
all analyses were performed in SPSS v25 (IBM, Microsoft
Corporation). Significance was accepted at p < 0.05 (prior to
any correction).

In addition to the primary outcome of the KIDS score,
secondary outcomes for parents, older adults and carers
were assessed through semi-structured qualitative interviews.
Parents/guardians and children were interviewed at a neutral
location (UniSA, City East Campus) during the school holidays
immediately following program completion. Interviews typically
lasted 20–30min and covered topics such as expectations, impact,
positives and negatives, potential improvements and examples of
program translation to the home setting.

Older adults and their carers’ were also interviewed at
program completion either within their own home, over
the phone or at ECH. Interviews included open-ended and
probing questions to gain insights into reasons behind program
participation, participant experiences (both positive and negative
aspects were probed), suggestions for program improvement and
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noticeable changes in the older adults observed by carers or
family members.

In addition to the interviews above, a cost benefit analysis
of the program was also undertaken to provide a transparent
method for assessing the “value for money” of the program.
Cost data included: information on revenues received to run
the program from Office of the Aging and additional in-
kind resources reported from interviews with staff. Staff time
was costed using data differentiated by Occupation from the
Australian Bureau of Statistics Issue 6306.0 – Employee Earnings
and Hours, Australia, May 2016. Prices were updated to 2018
prices using the Wage Price Index. Costs associated purely with
the evaluation of the program were not included. The costs per
unit of benefit were calculated by dividing the total cost of the
program by the number of participants in the relevant groups.

Adoption
Interviews with key staff from all contributing organizations
were held at the completion of the intervention. Responses
to questions pertaining to suggested improvements, successful
components and barriers were used to assess adoption through
thematic analysis.

Implementation
Implementation was assessed by the project manager, who was
onsite for all lessons and excursions. Lesson plans provided a
reference for the lesson content that was delivered, and a checklist
was developed for excursion activity stations. Key staff were also
interviewed following the intervention to discuss issues with
implementation at their respective organizations (as detailed in
Adoption above).

Maintenance
Individual level maintenance was determined as the 6-month
follow up post scores on the KIDS survey for children. At the
organizational level, semi-structured interviews with key staff
identified the level of program related maintenance occurring at
each organization as a result of the intervention.

RESULTS

Reach
The three school classes had a combined enrolment of 87
students. Of these 81 parents provided consent for their child’s
data to be included in this evaluation (93% total reach). For equity
purposes the remaining six children continued to participate in
the program but their data were not used in the evaluation.
Demographic characteristics for the children are presented in
Table 3.

Efficacy
Children
Twenty children reported having knowledge of dementia at
baseline. Children who had knowledge or dementia familiarity at
baseline (Table 3), performed better on the KIDS (F[1, 76] = 8.38,
p= 0.005).

KIDS scores increased from baseline to post-program and
was sustained at the 6-month follow-up (main effect of time:
F[1.8, 100.9] = 46.73, p < 0.001, partial η

2 = 0.46). Post-
hoc pairwise comparisons revealed improvement in dementia
knowledge and attitudes from baseline to post-program (p
= 0.001) and baseline to six-month follow-up (p < 0.001)
(Figure 1) but no difference from post-program to 6-month
follow-up (p = 0.21). There was also a main effect of dementia
knowledge at baseline (F[1, 56] = 5.79, p = 0.020, partial η

2 =

0.094) and a time x dementia knowledge interaction (F[1.8, 100.9]
= 3.24, p= 0.048, partial η2 = 0.06). There was no augmentation
effect of condition (excursion or no excursion).

For each KIDS factor, there was a main effect of time:
personhood (F[2, 112] = 28.32, p < 0.001, partial η

2 = 0.34),
stigma (F[1.7, 95.86] = 29.07, p < 0.001, partial η

2 = 0.34) and
knowledge (F[2, 108] = 22.08, p < 0.001, partial η

2 = 0.29).
For both stigma and knowledge, post-hoc pairwise comparisons
revealed this was due to significant improvement from pre to
post-program (both p’s < 0.001), and pre to 6-month follow-up
(both p’s < 0.001), but not from post to six-months follow-up
(both p’s = 1.00). For personhood, scores increased from pre to
post (p < 0.001) and long-term follow-up (p < 0.001) and also
from post to 6-month follow-up (p= 0.007). There were no other
main effects or interactions for the individual factors (Figure 1).

Parents
Fourteen parent and child dyads were interviewed directly after
program completion to understand any wider secondary effects
of the program on either the family unit, or directly on the
child that were not assessed by the KIDS survey and to provide
further information/benefits not identified in the KIDS survey.
Following transcription and thematic analysis (22), Three of four
identified themes pertinent to efficacy were positive changes and
effects of completing the program, negative experiences These
changes typically included children reporting being more patient
with older relatives, and ability to explain the new knowledge
gained to friends or family members, and greater empathy and
patience in everyday situations. In some cases, children also
identified their own improved behaviors (including increased
patience and greater understanding while in public and with
older family members) as a result of undertaking the program
and in particular most children reported on the positive benefits
of undertaking the excursions.

“just being more careful around other people because they might

have dementia but you can’t tell by the way they look, or by the way

they act.” Child

“I think that empathy even just hearing him say, just now, you know

not taking people at face value and knowing that there might be

underlying stuff.” Parent.

Older Adults and Carers
Twelve older adults and four carers were also interviewed
to discuss their experiences with the program. Overall, the
intergenerational program was reported as positive, with many
adults commenting on experiencing positive emotions, as a direct
result of interacting with the children, and positive self-changes.
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FIGURE 1 | KIDS scores improved in both excursion and non-excursion classes after the program compared to before. Improvements were maintained at 6-months

follow-up and occurred across the total score (A) and each of the three factors personhood (B), stigma (C), and knowledge (D). *p < 0.05 (after Bonferroni correcting

for multiple comparisons).

“I really enjoy the children coming in. It’s because I’ve had four of

my own. . . and they say, you’re a natural with kids” Older Adult.

“At Easter time, this beautiful boy made him [older adult] an Easter

card. Oh, he was just about in tears when he came home” Carer.

Whilst, there were few negative experiences reported, the large
majority older adults reported high levels of noise during
the excursions.

“The only thing was the noise. That was about it. Otherwise no,

there was no negative feedback at all” Carer.

Some older adults and carers also reported an inability to
remember activities that occurred during the program (this
was particularly evident in the follow up period). This is likely
to be due to a combination of interpersonal complications
that occurred during the program, and the progressive nature
of participants’ condition, rather than a negative effect of
the program.

“You know sometimes I think I think I’ve been there, done that

and it’s out of your mind then, you know. . . But I can’t recall that”

Older Adult.

Cost-Benefit Analysis
The costs associated with delivering the dementia education
lessons and intergenerational excursions are estimated in
Australian Dollars, AUD. These include both direct and in-direct
costs and were estimated at $42,001 for the entire program.
The direct costs incurred during the program included, set
up and management costs ($2,919), school programming costs
($5, 000) and intergenerational program costs ($12,000). Direct
program costs include estimations of implementing the art
program (excursions), creating lesson plans and hire of charter
buses. Indirect costs related to staff time used for program
preparation ($17,064), and implementation of the program
($5,018). Costs for simply running the school-based dementia
education program, without the intergenerational component
were estimated at $7,919.
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The cost-benefit analysis was conducted separately for the
children who had data available post program (n= 70), and those
who had data available at 6-month follow up (n = 59). Together
per unit of student benefit was estimated at $600 per student who
demonstrated an increase in dementia knowledge and attitudes
at post program when compared to baseline (direct + indirect
costs; Table 4). It is important to recognize that this estimate
includes a significant proportion of in-kind support from staff
in preparation and implementation of the program. This in-kind
support equates to 52% of the total cost estimate with most of
the in-kind support relating to preparation of the program. It is
therefore likely that our initial cost benefit estimate of $600 per
student who demonstrated an increase in dementia knowledge
and attitudes represents an upper bound. This cost would also
likely reduce, if more students had attended school on the day
of the 6-month follow up testing. Unfortunately, due to public
holidays and end of term, a number of students were absent on
the day of 6-month testing and further testing days could not
be rescheduled.

The cost-benefit analysis was also calculated examining
only the school-related education component (excluding the
excursions; Table 4). Costs per unit of benefit were estimated
at $113 per student who demonstrated an increase in dementia
knowledge and attitudes.

Adoption
One school was approached to pilot this intervention and
accepted on behalf of their year 5/6 cohort (three classes).
The aged care partnership was more problematic, with two
community based not for profit organizations offered the same
opportunity. Both organizations provided initial quotes for
their services (one for education component and one for art
program) however due to the project requirements these partners
withdrew their interest. A third partner was approached to assist
with facilitating the excursions who accepted and was able to
provide significant in kind staffing assistance to reduce the costs
of excursions.

Interviews with key staff from all organizations were
overwhelmingly positive. Staff recognized that the successful
partnership between all four organizations (a council, school,

aged care facility and university) was key to the success of
the project as each partner provided their own lens in design,
implementation and program support. Barriers that were raised
throughout the interview series included noise at the center, the
large number of children and subsequent high ratios of children
to older adults (buddying or 2:1 preferable), and the distance to
transport students to attend excursions.

Implementation
Education sessions were provided separately for all three classes
by trained university researchers. Educational content was
mapped to curriculum priority areas and shared with teachers
prior to lessons occurring (see Table 1). Sessions were supported
as a timetabled fixture for the three participating classes with
support from the school Principal. As such lessons were delivered
as planned, despite any regular teacher absences (i.e., substitute
teachers also supported the content delivery when required).
Student workbooks used throughout lessons were also scanned
for completeness to ensure educational content and activities
were delivered as intended.

Similarly, excursions were also supported as a timetabled
activity at the aged-care provider. With ECH agreeing to allow
full access to their facility for the duration of the program, as well
as sufficient time and staffing before and after sessions to allow for
set up, and pack down of activity stations and art/music projects.

Maintenance
Results from the follow-up KIDS survey indicated there were
no decline in KIDS scores from post-program to 6-month
follow-up (p = 0.21; Figure 1). This indicated that children’s
knowledge of dementia remained improved from the pre-
program baseline, demonstrating a maintenance effect of the
education. Organizational maintenance was assessed through
key staff interviews at the conclusion of the program. Teaching
staff indicated that they planned to continue with the theme
of dementia education in later curriculum areas (in particular
in relation to social studies activities). Staff at the aged-care
provider were positive about the experience and would welcome
the opportunity to be involved in similar projects in the future,
however due to cost restrictions had no immediate plans to
continue the intervention.

TABLE 4 | Benefits and total costs per unit increase in dementia knowledge and attitudes in the children as a result of the program.

Benefit Number of participants who

achieved the benefit

Direct costs for school

program per unit of benefit

Direct costs (school program

+ excursions) per unit of

benefit

Total cost per unit of benefit

(direct + in kind)

Students who participated across

the three classes

88 $90 $226 $477 per student participating

Older people who participated 25 – $796 $1,680 per older person

participating

Students who demonstrated an

improvement in dementia

knowledge during the program

70 $113 $284 $600 per student with improved

dementia knowledge

Students who demonstrated

retention of improved knowledge

and attitudes at long-term follow up

59 $134 $337 $711 per student with improved

dementia knowledge
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DISCUSSION

Overall this RE-AIM evaluation has provided strong evidence
that dementia education improved children’s knowledge
and attitudes toward dementia, for at least 6 months. The
combination of strong Reach, Adoption and Implementation
resulted in significant positive changes in outcomes both
immediately post-program, and in the 6-month follow-
up. Interestingly, there were no between group differences
in dementia knowledge or attitudes in the children who
did or did not interact with older adults through the
intergenerational experience.

Critical to the success of this program was the combined
efforts and shared vision of all partner organizations who
accepted invitations to participate. The ability to co-design both
the lessons (with class teachers) and activity stations (with aged
care staff) was one of the driving factors behind the successful
implementation of the project. The co-location of settings, both
in the school and in the aged-care facility also helped to ensure
strong engagement from both the children and older adults,
as they were familiar with the environment and viewed the
intergenerational engagement as novel and exciting.

These outcomes align strongly with the aims of the World
Health Assembly’s Global Action Plan on the public response
to dementia 2017–2025 (23). In particular, increasing public
dementia awareness, and establishing a dementia friendly society
through public awareness campaigns have been identified
as important future actions. Our findings here support the
embedding of dementia education into the school curriculum
as one strategy that facilitates long-term improved knowledge
and reduces stigmatization of people living with dementia in a
segment of the population who will be future leaders, business
owners and health care workers.

The strong maintenance effect at the individual level, as
seen in this program is another key strength. It is possible
that the detailed program of education, where the children
received 6 h of education across 8 weeks led to this effect
(45min × 8 lessons). Across the 8 weeks, children were exposed
to a range of topics including communication, environment,
memories, cognitive reserve, sensory changes and prevention
(Table 1). In contrast, dementia education/training in healthcare
settings is not mandatory or consistently delivered (24). A
recent systematic review identified only 14 studies investigating
dementia education for health professionals within general
hospital settings. Each of the included studies varied in terms
of the program development and delivery, and none included
a long-term follow-up (24). Programs varied in length from
2 h of education (25) to 12 days (26). Likewise, dementia
education is also delivered inconsistently for pre-registration
health care trainees (27). In their review (27), concluded
dementia education programs were not consistently undertaken
for health care trainees and most were conducted with
undergraduate nursing students, whereas only three programs
were conducted with medical trainees. Importantly, the most
effective programs did not rely on theoretical input alone,
but included both theoretical learning, and practice-based
experience, by encouraging interactions between students and

people living with dementia. The programs employing this
combined approach resulted in increased student comfort to
interact with people living with dementia, and improvements
in confidence and communication at post program compared
to pre. Taken together, with our qualitative findings, this body
of evidence suggests that whilst improvements in knowledge
and attitudes toward dementia can occur with education alone,
practical interactions with people living with dementia are critical
to increase confidence and enhance communication skills.

It was interesting to note, intergenerational experiences
alongside the dementia education lessons did not have
cumulative benefits for children’s knowledge and attitudes.
This suggests that dementia education alone is enough to change
children’s knowledge and attitudes in the following 6-months.
Qualitative interviews with parents and children provided
further important insights into the role of the intergenerational
experience that were not captured with the KIDS. For
example, interviewed parents reported additional benefits
directly attributed to the intergenerational excursions such as:
improvements in empathy, and reductions in children’s negative
judgement of older people and people living with dementia,
within the community. Assessment of these additional benefits
were not specifically targeted in the KIDS. One key difficultly
commonly reported in intergenerational literature is how best
to operationalise the benefits attributed to intergenerational
interactions (12, 28).

The cost burden of these types of studies was the main
barrier for future implementation raised by the non-adopters
of our program. While our calculations show a $600 AUD
cost per student who demonstrated an increase in dementia
knowledge/attitudes, there are alternative approaches to assist in
reaching an economy of scale. For instance, program preparation
has now occurred, with educational content created and mapped
to the curriculum. Variable costs including student transport
could be reduced or eliminated if school and providers were in
close proximity to each other. It is important to note that some
fixed costs will remain to ensure participant safety, such as staff
to student/older adult ratios.

The costs incurred per child appear to be within the range
of similar programs run in pre-school or primary schools in
Australia. Total costs for the Cool Little Kids intervention
(designed to prevent anxiety and depression in preschool age
children and incorporating six 90-min face to face group
sessions with a psychologist) were similar at $549 per child
(29). The intervention led to a reduction in the number
of children diagnosed with anxiety (44.2 vs. 50.2%). Total
costs for a school-based healthy eating and physical activity
education program in high school students were $1,388 per
student (30). Benefits included an increase of 5.2% of students
eating more than 2 serves of fruit per day, and a 2.5%
increase in students eating more than 4 serves of vegetables
per day.

By comparison, the costs appear higher than a volunteer-
driven multicomponent intervention for people with dementia
and their caregivers (£75 per dyad) (31). However, there is
evidence that the costs of programs for people with dementia can
reduce overtime from the start-up phase to the continuing phase
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of the program (likely due to economies of scale and increased
efficiency once the program is up and running). For example,
the costs of care-coordination programs in people with dementia
decreased from between $501–$581 during the start-up phase
for the program, to $142–$241 per participant per month once
the programs were up and running in a stable phase (all in US
dollars) (32). Therefore, similar economies of scale and increased
efficiencymay occur if the dementia-education programwere run
again in multiple regions.

Key strengths of our program included its co-design
with council, aged care and primary school teachers, co-
implementation and evaluation based on the RE-AIM
framework. A potential limitation not considered or controlled
for in the current study, was how the classroom teachers
extended and applied extra dementia education across other
aspects of the curriculum, outside of the dementia lessons each
week. Indeed, it is possible that the class not attending the
excursions were exposed to more dementia education delivered
by their classroom teacher, outside of the weekly lessons so
the students did not feel disadvantaged by missing out on
excursions each week. This may potentially account for the
lack of differences we observed between the excursion and
non-excursion classes. In future, controlling for, or keeping a
record of how much time teachers spent discussing dementia,
outside of the program should be considered. Future studies
could also consider implementing the program across multiple
schools instead of having the excursion and non-excursion
groups within the same school.

Implications for Future Research
Whilst we show here that dementia education is sufficient to
improve children’s knowledge and attitudes 6-months after the
completion of the program. It is possible that the specific benefits
of the intergenerational excursions were not fully captured
in our chosen primary outcome assessment. Building on the
novel findings, future studies should consider further refining
the intergenerational formats based on identified successful
elements of other intergenerational dementia programs (28,
33–35). Taking the findings of our study with the existing
extant literature (36, 37), four key successful elements could be
considered for future intergenerational programs including (1)
buddy systems to foster relationship building; (2) embedding
dementia education within intergenerational experiences; (3)
considerations around activity set-up (based on participant
abilities and preferences); and (4) analysis of student reflective
journals to gain a greater insight into the holistic program
benefits. It is noted that the sample size of the study is relatively
small, and the program conducted only within one primary
school and age care facility. An obvious future avenue for
research would be to investigate how best to upscale school-
based dementia education more broadly including modifying the
program for different age-groups. This was beyond the scope of
the current study.

Using a RE-AIM evaluation approach, our findings suggest
that 8-weeks of school-based dementia education can be
successfully presented and implemented in a community setting.
Such a program can significantly improve children’s knowledge

and attitudes toward dementia for at least 6 months. Importantly,
improvements were seen for the total KIDS score as well as
each of the individual factor scores of personhood, stigma
and knowledge and no differences in knowledge or attitudes
toward dementia occurred between the groups of students
who interacted with older adults and those who did not.
Given the absolute increase in the number of people living
with dementia worldwide, programs of this nature will be
important to improve dementia knowledge and reduce dementia-
related misinformation and stigmatization of people living
with dementia.
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A Systematic Review of Associations
Between Interoception, Vagal Tone,
and Emotional Regulation: Potential
Applications for Mental Health,
Wellbeing, Psychological Flexibility,
and Chronic Conditions
Thomas Pinna and Darren J. Edwards*

Department of Public Health, Policy and Social Sciences, Swansea University, Swansea, United Kingdom

Background: Interoception and heart rate variability have been found to predict

outcomes of mental health and well-being. However, these have usually been

investigated independently of one another.

Objectives: This systematic review aimed to explore a key gap in the current literature,

that being, identifying whether HRV and interoception predict emotional regulation

outcomes and strategies.

Methods: The process of article retrieval and selection followed the PRISMA guidelines.

Databases PsychINFO,Web of Science, PubMed, CINAHL, andMEDLINEwere scanned

for papers published. Preliminary inclusion and exclusion criteria were specified following

the PICO framework, whilst the CHARMS framework was used to help formulate the

research question, and critically assess for bias.

Results: Two hundred and thirty-seven studies were identified after initial database

searches. Of these, eight studies were included in the final selection. Six studies explored

the associations between HRV and ER, whilst three investigated the associations

between interoception and ER (one study included both). Results show that greater

HRV and interoception are associated with better ER. Specifically, high parasympathetic

activity largely predicted the use of adaptive ER strategies such as reappraisal, and

better acceptance of emotions. High interoception, instead, was predictive of effective

downregulation of negative emotions and handling of social uncertainty, there was no

association with any specific ER strategy.

Conclusions: Awareness of one’s own bodily feelings and vagal activation seem to be

of central importance for the effective regulation of emotional responses. However, one

limitation is the small sample of studies found, thus more studies in this area are needed

in the future.

Keywords: emotional regulation, vagal tone, interoception, chronic conditions, health and well-being,

psychological flexibility
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INTRODUCTION

Emotions are a multifaceted construct involving overlapping
aspects of the experiential, behavioral, and autonomic systems
(Koole et al., 2011). It has been suggested that emotions drive
behavioral modification when faced with constantly changing
situations and direct individuals toward efficient, goal directed,
behavioral responses (Damasio, 1999).

From an evolutionary perspective, emotions may
provide a survival advantage as they are an important
part of environmental adaptation, whether at a singular
(benefiting the individual organism) (Cosmides and Tooby,
2000) or at a multi-level selection level (benefiting the
group) (Wilson and Sober, 1994).

Emotions can be defined as self-regulatory, automatic, feeling
processes that arise in response to internal, and external
environmental stimuli (Thompson, 1994; Mauss et al., 2005), and
these can be specific (e.g., angry about missing a bus) or global
(e.g., feeling generally stressed and anxious) (Koole et al., 2011).

Both the autonomic nervous system (ANS) and endocrine
system mediate allostatic processes necessary to allow for the
efficient homeostatic levels necessary for survival (Kreibig, 2010;
de Veld et al., 2012). For example, in an emotionally challenging
situation, a person’s hands may start sweating (to cool the
body), their face may become red, their skin may tense, and
their heart may beat faster (to ready them for a fight or
flight response).

Despite these automated processes of the ANS, individuals
have the ability to evaluate situations and adjust their frequency,
latency, and intensity toward goal-oriented behavior (Gyurak
et al., 2011). Lazarus (1991), one of the early theorists of
emotions, defined two temporally distinct emotional responses.
A primary response, which entails the raw, sensitivity-driven,
response to an emotion-inducing event, and a secondary
response, in which individuals are able to make judgements and
regulate their emotional responses to cope with the primary
response (Baumann et al., 2007).

Individuals have been shown to employ various cognitive-

behavioral strategies to regulate emotions, some of which
have been linked with positive and others with worse

psychological outcomes (Aldao et al., 2010). The attempt
to change the moment-to-moment emotional experiences,
behavioral expressions, and physiological responses is called

emotional regulation (ER) (Gross, 1998; Aldao, 2013). Effective
ER is associated with better executive control, decision-
making, understanding other’s behaviors, and handling of social

circumstances (van’t Wout et al., 2010; Teper et al., 2013). From
a perspective of physical health, more effective forms of ER are

associated with reduced mortality, morbidity, cardiovascular
issues, and better immune system function (Kiecolt-Glaser et al.,
2002; Pressman and Cohen, 2005; Chida and Steptoe, 2009; Song
and Chung, 2010). Emotional dysregulation, on the other hand,

has been found to lead to inflexible behavioral and autonomic
responses, the reinforcement of maladaptive behaviors and
thoughts, increased inflammatory states, peripheral and central

sensitization, and a negative effect on the overall bodily
homeostatic balance (Bradley et al., 2011; Jazaieri et al., 2013).

Gross (1998) developed a process model of ER whereby
he suggested that ER strategies can be broadly categorized
as either antecedent-focused or response-focused. Antecedent-
focused strategies were thought to be aimed at manipulating
the inputs of emotion, for instance, by selecting situations with
less emotional impact (situation selection), modifying the impact
of a given environment (situation modification), shifting the
attention away from the arousing event (attentional deployment)
or revaluating the situation and thoughts held in relation to
it (cognitive change). In contrast, response-focused strategies
were thought to be aimed at manipulating the emotional
output in order to intensify, diminish, or prolong it (Gross,
1998). Expressive suppression (such as thought suppression) is
a response-focused strategy which is intended to be the active
inhibition of uncomfortable emotions and thoughts. However,
there is evidence that emotional suppression strategies are
associated with greater cognitive distress and sympathetic arousal
(Aldao et al., 2010). Other expressive suppression strategies such
as using anti-anxiety drugs can often lead to the adverse effects of
dizziness, headaches, and nausea (Gorman, 2003).

Antecedent-focused strategies are widely considered as the
most adaptive ER strategies as they have been shown to provide
better affective and physiological regulation with minimal
cognitive and physical energetic expenditure (Ochsner and
Gross, 2005; Buhle et al., 2014). One example of an antecedent
strategy is emotional reappraisal which is the attempt to
cognitively reframe an event to reduce its negative impact. This
has shown to consistently activate executive function regions
(pre-frontal, and temporal cortices) and modulate limbic activity
of the amygdala in a beneficial way (Buhle et al., 2014).

Some evidence suggests that the ability to emotionally
regulate successfully may be strongly dependent on the
moment-to-moment awareness of bodily parameters relayed via
interoceptive pathways which are measured through the use
of an electrocardiogram (ECG) in the form of interoceptive
awareness (IA) (Thayer and Lane, 2000; Craig, 2008). IA, more
commonly referred to as interoception, refers to the internal
representation of all bodily sensations in any given moment
(Craig, 2002) and how the brain evaluates these sensations
(Cameron, 2001). In addition to this, it is not limited to that of
bodily sensations derived from the afferent component of the
ANS, but also has a role in processing emotional, motivational,
and behavioral outcomes (Craig, 2014; Owens et al., 2018).
Damasio and Carvalho (2013) suggested that the interoceptive
system is responsible for creating homeostatic maps of the body
and orchestrating regulatory responses both at a conscious level,
through emotions and feelings, and at the autonomic level.

Anatomically, the interoceptive system comprises of
unmyelinated C and myelinated Aδ fibers converging signals
into spinal laminae I and II, and reaching homeostatic centers,
namely the hypothalamus, anterior insular and cingulate cortices
(Pollatos et al., 2007). Interoceptive inputs stem from many
physiological systems including the viscera, thermoregulatory,
nociceptive, and endocrine systems. From there, inputs of
varying motivational immediacy such as warmth-coldness,
prickly-burning pain, taste, need to urinate, hunger, and sensual
touch are relayed (Strigo and Craig, 2016). Importantly, these
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signals are integrated into primary emotional and motivational
centers of the limbic system, the anterior insula and cingulate
cortices (i.e., the homeostatic sensorimotor cortex), which
have been shown to activate during all human emotions and
motivational behaviors (Murphy et al., 2003; Craig, 2014). It
is theorized that at these centers a meta-representation of the
self is defined, allowing formulation of finely-tuned regulatory
responses (Damasio and Carvalho, 2013).

In laboratory experiments, interoception is commonly
measured as interoceptive accuracy (IAc), or sometimes called
interoceptive sensitivity (IS) (thesemeasures are the same). These
measures are evaluated by asking participants to count their
perceived heart beats which is a validated procedure called the
heart beat perception task (Schandry, 1981; Pollatos et al., 2009).
Numerous links have been established between altered IAc/IS
and psychopathology, for instance in chronic pain, depression,
anxiety, and eating disorders (Paulus and Stein, 2010; Klabunde
et al., 2013; Di Lernia et al., 2016; Duschek et al., 2017). Generally,
psychophysical pathology tends to be associated with reduced
IAc/IS scores. It is suggested that the inefficient or impaired relay
of interoceptive information from peripheral structures to the
higher centers determines dysfunctional “body mapping” and,
therefore, dysfunctional self-regulatory processes, with aberrant
emotional, behavioral, and autonomic sequelae (Craig, 2008).

In addition to interoception, another psychophysiological
factor which may influence the ability to emotionally regulate
is the activity of the vagal nerve. The vagus nerve is the
10th cranial nerve (labeled CN X), it is the longest cranial
nerve in the body, and the main anatomical component of the
parasympathetic nervous system (Walker, 1990). Although often
considered solely for its efferent functions, 80% of the fibers
of the vagus relay sensory information from viscero-somatic
structures (Porges, 2007a). Recently, the scope of the vagus has
been expanded beyond visceral homeostatic functions to include
social, cognitive, and affective components (Yuan and Silberstein,
2016). As the heart is under dominant tonic inhibitory control
of the vagus nerve, electrocardiogram (ECG) measurements can
be utilized in order to quantify vagal activity. This measure is
an expression of interbeat variation, called Heart Rate Variability
(HRV), that has been demonstrated to be a reliable indicator
of several psychosomatic functions including emotional and
behavioral regulation (Laborde et al., 2018).

More specifically, HRV refers to the variation between each
consecutive heartbeat, described as the interval period between
sequential R-R peaks in the QRS complex of an ECG measure
(1996). The heart receives dual innervation from the sympathetic
and parasympathetic nervous system, the former promoting a
shortening of the interbeat interval whilst the latter prolongs
it. Amongst the methods employed to quantify this construct,
the most common measure is the frequency domain index
whereby high frequency (HF) domain provides a reliablemeasure
of vagal function (Thayer, 2009). Two additional methods for
recording HRV are the Root Mean Square Successive Difference
(RMSSD) which utilizes a time-domain, and the Respiratory
Sinus Arrhythmia (RSA) measure which provides the value of
HRV in synchrony with the respiratory cycle. High HRV is
indicative of increased parasympathetic activity whereas low

HRV indicates reduced parasympathetic activity and increased
sympathetic activity.

In terms of mental health, low HRV has been linked with
major psychological disorders such as depression and anxiety
disorder (Kemp et al., 2010; Brunoni et al., 2013; Chalmers et al.,
2014). Low HRV is also predictive of a first-time cardiovascular
event, higher adverse outcomes after myocardial infarction,
greater inflammation, and increased mortality (Thayer and
Lane, 2007; Buccelletti et al., 2009; Hillebrand et al., 2013).
In contrast to this, higher HRV has been found to be
associated with better cognitive-behavioral function, including
greater executive function, stress management, coping, and social
engagement (Beauchaine and Thayer, 2015).

One psychophysiological attempt to provide a theoretical
model of this association between HRV and mental as well
as physical health, has been provided by Thayer and Lane
(2000) through their work on the neurovisceral integration
model (NIM). The model delineates an anatomical network of
forebrain, brainstem, spinal cord, and the central autonomic
network (CAN), which is suggested to be responsible for
the integration of sensory-visceral, emotional, and cognitive
information, and the subsequent implementation of regulatory
actions (Benarroch, 1993). At the forebrain level, within the
insular cortex, the anterior cingulate and amygdala, viscero-
somatic afferent information is integrated with multi-source
inputs of motivational value. Concurrently, nuclei of the
hypothalamus integrate autonomic and endocrine inputs
to regulate homeostatic functions. At the brainstem level,
within the periaqueductal gray matter, pain and stress-
related information are also integrated, whereas at the
parabrachial nucleus, the nucleus solitarius and medullary
reticular formation, the reflexive control of visceral systems
takes place.

Sensory information is mostly processed in a sequential-
hierarchical fashion through the structures of the CAN, before
reaching complete integration and motor output (Riganello
et al., 2018). Monitoring the regulatory processes within the
CAN are cortical areas, mainly led by the prefrontal cortex.
Prefrontal control is essential in order to adaptively regulate self-
regulatory responses based on environmental demands (Smith
et al., 2017). The NIM posits focus on these cortical processes
for the determining of emotional regulation. The inability to
exert cortical control has been found to underly inflexible and
dysregulated emotional responses (Park and Thayer, 2014). The
primary autonomic output resulting from CAN integration takes
place at the sinoatrial node of the heart, therefore, HRV can
be utilized as an index of these functions. HRV represents
the interplay between sympathetic and parasympathetic activity
where it has been suggested that greater parasympathetic activity
is indicative of effective cortical-inhibitory-control and self-
regulation (Jennings et al., 2015).

The second major theory explaining the vagal circuit system
is the polyvagal theory (PVT) (Porges, 1991). The PVT describes
the development of the ANS from an evolutionary and adaptive
perspective. It is theorized that the ventral myelinated aspect of
the vagus nerve (which developed evolutionarily most recently)
developed in order to promote productive social affiliations
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(Porges, 2007b). In doing this, when safe and calm environments
are detected, the vagus nerve inhibits primitive defense reflexes
of the sympathetic system in favor of metabolically more efficient
and soothing functions. When this soothing “social-engagement
system” is active there is often an increase in efficient situational
judgement, flexible behavioral responses and pro-social traits
such as the distension of facial muscles, modulation of speech
tone, and greater reception of voices (Lucas et al., 2018).
These effects can facilitate individuals into organized societies
and communitarian structures, providing an advantage for the
survival of the species (Porges and Center, 2018).

The PVT introduces the novel concept of neuroception, which
is the subconscious determination of environmental danger as
a result of the integration of interoceptive, somatosensory, and
endocrine information (Porges, 1991). Visceral interoceptive
information is largely conveyed by the afferent fibers of
the vagus nerve and subsequently integrated within higher
relay areas to produce emotional and behavioral responses.
Altered interoceptive pathways may, therefore, cause abnormal
neuroceptive states, inflexible emotional responses, and aberrant
vagal outputs (Porges, 2017). The ventral area of vagus functions
as a constant “brake” over more primitive sympathetic reflexes so
that at rest the “vagal brake” is in full function, and is “released”
when external and internal stimuli require larger mobilization of
energy via the sympathetic nervous system (SNS) (Porges, 2011).

High SNS activity is associated with emotions such as fear
and anger, and behaviors directed toward safety and protection
which inhibit the promotion soothing, regulatory, functions.
When the SNS exhibits long-term dominance over the peripheral
nervous system (PNS), individuals are vulnerable to high stress
levels and have detrimental effects both at psychological and
physical dimensions. This SNS dominance occurs in cases, for
example, of chronic pain and post-traumatic stress disorder
(PTSD) (Williamson et al., 2015; Kolacz and Porges, 2018).
Porges (2011) also defines a third dimension of the vagal system
represented by the dorsal vagal complex (DVC). The DVC is
activated during situations of extreme danger and mediates
shutdown of all autonomic responses (i.e., the freezing response),
which explains, for instance, the loss of bladder and bowel control
in frightening situations. Porges suggested that the DVC is of
paramount importance in the study of trauma such as PTSD, as
it explains the protracted defensive behaviors people display after
traumatic events.

AIMS AND OBJECTIVES

Given the psychophysiological evidence outlined in the
introduction that both interoception and vagal tone (heart rate
variability) seem to have important functional roles for emotional
regulation, the primary aim of this study was to produce a
systematic review to explore and synthesize (see Method section)
the available literature which has identified interoception and
heart rate variability as predictors (associations) for emotional
regulation. These are central regulatory functions (Ceunen et al.,
2016; Holzman and Bridgett, 2017) which tend to be studied
independently of one another. Although interoception and HRV

are two relatively new fields of research, there is much evidence
linking these systems both physiologically, such as described
through PVT, as well as psychologically such as their shared
impact on many aspects of health and disease both central
pathology (e.g., anxiety and depression) and peripheral (e.g.,
chronic pain) (Buccelletti et al., 2009; Di Lernia et al., 2016).
So, this systematic review addresses a key gap in the current
literature, that is the identifying whether HRV and interoception
predict emotional regulation outcomes and strategies.

The specific primary question being asked is: are interoception
and HRV predictors (causally associated) for ER in adult
healthy and clinical populations? In this case, the predictors
interoception and HRV are the independent variables (see
Methods section for specific indices included), whilst emotional
regulation is the dependent variable (again see Methods section
for the indices included). The secondary questions are as follows:
Which types of ER strategies would yield a positive metal well-
being outcome? Whether HRV or interoceptive indices predict
these well-being outcomes or types of ER strategies employed?

The findings from this systematic review could, at a later date,
facilitate the development of a unified model of these central
regulatory systems to help develop more appropriate clinical
diagnostics and therapeutic interventions.

METHODS

This systematic review followed the Systematic Reviews and
Meta-Analyses (PRISMA) statement (Moher et al., 2009) to
ensure transparent and comprehensive reporting of the methods
and results.

Search Strategy
Electronic-only databases were searched for this review. The
selection for this included PsychINFO, Web of Science, PubMed,
CINAHL, and MEDLINE. The specific search strings are
presented in Table 1. Searches in the Boolean format were as
follows: interocept∗ AND heart rate variability AND emotion∗.
These terms were used to capture the majority of the research
relevant to these areas. Searchers were conducted on all fields
which includes the title, abstract and the main body of the text.
In addition to this, other relevant known papers by the authors
were included.

Screening
All of the papers were assessed independently by two reviewers
TP and DE by title and abstract initially. Once the relevant papers

TABLE 1 | Search terms used for each database.

Database Search string

PubMed [(interocept*) AND heart rate variability] AND emotion* regulation

PsychInfo (interocept* AND heart rate variability AND emotion*)

Web of Science TS = (interocept* AND heart rate variability AND emotion*)

CINAHL (interocept* AND heart rate variability AND emotion*)

MEDLINE (interocept* AND heart rate variability AND emotion*)
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were selected and the duplicates were removed (see PRISMA
Table in Results section), the remaining studies were examined in
full text format by both TP and DE. Critical appraisal (see Critical
Appraisal and Risk of Bias Assessment section) and final selection
were assessed by TP and DE independently. In cases where there
were discrepancies, the reviewers discussed these until consensus
was made.

Inclusion and Exclusion Criteria
As recommended by the Cochrane Handbook for systematic
reviews, the PICO framework was utilized to define inclusion
and exclusion criteria, and the research question (Higgins and
Green, 2011). PICO is an acronym for population (sample type),
intervention, comparator (what an intervention is compared
to), outcome (what are the outcome measures). As this study
did not explore specific interventions or comparators only the
population and outcome were identified in the inclusion and
exclusion criteria, along with type of study design.

Population
Only human participants were included, animal studies were
excluded. Mixed-age adult-only populations were included,
whilst study samples comprising of children, adolescent,
and elderly populations were excluded as their anatomical,
physiological, and psychological characteristics differ greatly
from that of the “normal” general population (Banerjee and
Chaudhury, 2010). Non-clinical, and clinical study samples
were included, however, it was acknowledged that non-clinical
samples reduce the number of confounding variables and more
accurately represent the general population (Breakwell and
Smith, 2012), though clinical samples provide an overview for
predictors relating to clinical dysfunction specifically. Clinical
populations were only considered if subjects were affected by
Axis 1 disorders, which have a clear relationships with emotion
regulation (Bradley et al., 2011). Individuals with intellectual
disabilities and terminal disorders were excluded as the links
between those associated psychological states and aspects of
emotion regulation are less defined (Mcclure et al., 2009).

Type of Study
In order to be included, studies needed to be peer reviewed and
published in English. Commentaries, books, and dissertations
were excluded. Studies involving pharmacological therapies and
transcranial brain stimulation, which are out of the scope of this
review were also excluded. Clinical and non-clinical randomized
controlled trials (RCT) and observational studies were included
so as long as these studies had some focus on associations
(predictors) between either interoception (independent measure;
IV) or heart rate variability (IV) (or bother of these), and
emotional regulation (dependent measure; DV). Predictor
analysis refers to regression-based studies, however, correlational
studies were also included (in a minority of cases), though not
strictly predictors, as though they cannot infer causality, they are
useful in terms of identifying simple relations between variables.
Systematic reviews and meta-analysis studies were not included.

It is important to understand the key differences between
the types of studies, as they relate to bias. RCTs examine

the efficacy of an intervention on a defined outcome,
whereas observational studies are useful for understanding
physiological/pathophysiological processes, making predictions,
and establishing the strength of association between variables
(Faraoni and Schaefer, 2016). Observational studies differ from
RCTs as they do not include a strict protocol (RCTs follow
CONSORT) such as including a control group, a randomization
process, and predefined endpoints, granting wider freedom
of enquiry but also greater vulnerability to bias (Sørensen
et al., 2006). Two primary types of observational studies are
cohort and cross-sectional studies. Cohort and case-control
designs allow observations to be made over time, whilst cross-
sectional studies report results relating to a specific point in
time (Song and Chung, 2010).

Outcome (Association Measures)
The predictor measures (IVs) of interest relate to that
of interoception and HRV, whilst the DV (what is being
predicted) relates to emotion regulation. Interoception, in this
systematic review was indexed as Interoceptive Awareness (IA),
Interoceptive Accuracy (IAc), Interoceptive sensibility (ISen), as
already defined in the literature (Garfinkel and Critchley, 2013;
Forkmann et al., 2016).

Recent work by Garfinkel and Critchley (2013) has suggested
that there is a dissociation between these indices in how they
are measured and what they predict (Garfinkel et al., 2015). In
order to reduce bias across measures, only interoceptive studies
which utilized an objective measure of heart rate awareness
were selected in this study (i.e., IA and IAc), whereas subjective
measures were excluded (ISen). More specifically, only studies
which used the mental tracking methods first developed by
Schandry (1981) and later slightly modified versions (which often
include more trials), were selected. Other objective methods such
as Whitehead Heartbeat Discrimination Tasks (Schulz et al.,
2013) were excluded from this study in order to reduce bias,
as these have been suggested to relate to different underlying
processes (Schulz et al., 2013; Garfinkel et al., 2015).

Heart rate variability was indexed by the commonly
implemented means of high-frequency domain indices (HF),
root mean square of the successive differences (RMSSD), and
respiratory sinus arrhythmia (RSA). In some cases, some studies
formulated bespoke indices for these (where these are included,
they are defined). For both HRV and interoception, participants
needed to have been recorded with a heart rate monitor (a
pulse monitor or ECG for interoception and an ECG monitor
for HRV).

Emotion regulation was index through commonly used
and validated measures. This included the emotion regulation
questionnaire (ERQ) (Gross and John, 2003) which comprises 6
items measuring reappraisal and 4 items measuring suppression.
The ERQ has demonstrated good internal consistency for both
subscales and is considered the gold standard measure for ER
(Enebrink et al., 2013). Other commonly utilizedmeasures for ER
which were included were the difficulties in emotion regulation
scale (DERS) (Gratz and Roemer, 2004); the spontaneous affect
regulation scale (SARS) (Egloff et al., 2006); the cognitive
emotion regulation questionnaire (CERQ) (Garnefski et al.,
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2001), which utilizes emotion-evoking visual tasks and daily
diary reports; and the UWIST Mood Adjective Checklist, which
provides a list of mood adjectives (e.g., happy, dissatisfied etc.) to
assess the current mood of the individual (Matthews et al., 1990).

Critical Appraisal and Risk of Bias
Assessment
As the studies in this review were based on (prediction)
regression and correlational analysis, The Checklist for Critical
Appraisal and Data Extraction for Systematic Reviews of
Prediction Modeling Studies (CHARMS) was utilized. This is
a tool developed by the Cochrane Collaboration Prognosis
Review Method Group (Moons et al., 2014) to critically apprise
the quality of reporting and bias. This was used as opposed
to the Transparent Reporting of a Multivariable Prediction
Model for Individual Prognosis or Diagnosis (TRIPOD) and
Prediction Model Risk of Bias Assessment Tool (PROBAST)
assessments, which, instead, specialize in assessing developing,
and updating prediction models (Debray et al., 2017). CHARMS
has 10 domains of inquiry, however, two of these sections were
not relevant. Specifically, “model evaluation” and “performance”
were removed as the studies explored did not utilize model
validation assessments. Therefore, the CHARMS framework was

TABLE 2 | Adapted relevant eight domains of the CHARMS checklist criteria.

Source of the data

Participants

Outcomes to be predicted

Candidate predictors

Sample size

Model development (type of model)

Results

Interpretation and limitations

adapted and included only the eight relevant domain sections
(see Table 2 for this adapted CHARMS version). Table 3 shows
the risk of bias quality appraisal assessments made. All of the
papers were assessed independently by two reviewers TP and
DE, then where there were discrepancies the reviewers discussed
these until consensus was met. Though there are no formal
guidelines for a cut off criteria in the CHARMS literature
(evaluation for this is made on a case by case basis), for the
purposes of this systematic review, the criteria for inclusion was
arbitrarily set through a simple dichotomous split, where papers
would have to meet at least 50% of the criteria set by CHARMS
in order to be included in the final synthesis of studies (all studies
were included).

RESULTS

There were 237 papers initially identified through the databases,
79 through Web of Science, 24 through PubMed, 67 through
PsychInfo, nine through CINAHL and 58 through MEDLINE.
Three additional papers were identified outside of the initial
search. After duplicates were removed 160 articles were screened
through their title and abstract. After screening selection, 27
papers were then examined in full text. After critical appraisal
analysis and full text assessment for eligibility, eight papers were
selected for full analysis (see PRISMA Figure 1, and Table 4 for
the summary of results).

HRV and Emotion Regulation
Three papers were identified which explored an association
between HRV and emotional regulation. Of these, Geisler et al.
(2010) found that participants with higher HRV (HF) had higher
subjective well-being as indexed by the UWIST Mood Adjective
Checklist. More specifically, HRV (IV) predicted (positively
associated) positive hedonic tone (cheerfulness) (p < 0.05, adj.
R2 = 0.02) and positive tense arousal (calmness) (p < 0.05,
adj. R2 = 0.03), indicating that parasympathetic activity is

TABLE 3 | Critical appraisal using CHARMs tool for assessing risk of bias.

References Source of data (specified

study design, e.g.,

cohort, cross-sectional,

RCT etc.)

Participant

details

Outcomes

to be

predicted

Candidate

predictors

Sample size

and missing

data

Model

development

(type of

model)

Results

(correct

presentation)

Interpretation

and limitations

Geisler et al.

(2010)

Unclear Low Low Low Low Low Low Low

Williams et al.

(2015)

Unclear Unclear Low Low Low Low Low Low

Koval et al. (2013) Unclear Low Low Low Low Low Low Low

Aldao et al. (2016) Unclear Low Low Low Low Low Low Low

Stange et al.

(2017)

Unclear Low Low Low Low Low Low Low

Kever et al. (2015) Unclear Low High High Low High Low Low

Füstös et al. (2012) Unclear Low High High Low High Low Low

Pollatos et al.

(2015)

Unclear Unclear Low Low Low Low Low Low

Low, Low risk of bias; High, High risk of bias; Unclear, Risk of bias is unclear.
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FIGURE 1 | PRISMA flow diagram of article search, screening, and selection.

associated with positive emotions. HRV also predicted the use
of executive ER functions (as indexed by the Cognitive Emotion
Regulation Questionnaire), and as a mediator (M) between HRV
and subjective well-being (p < 0.01, adj. R2 = 0.04) but it did not
predict the use of non-executive emotion regulation, (p = 0.54,
adj. R2 = 0.00) (as a mediator between HRV and subjective well-
being). In addition to this, HRV (IV) including executive emotion
regulation as the mediator (M) predicted positive hedonic tone
(DV), (p< 0.001, adj. R2 = 0.09), and positive tense arousal (DV),
(p < 0.01, adj. R2 = 0.08). To extend the ecological validity of
the results, the authors recorded HRV over a full day, confirming
that HRV is associated with higher DERS scores over this longer

period (r = −0.38, p = 0.049). In terms of life satisfaction,
HRV (IV) was not related to past, present, and expected future
satisfaction with life, (p> 0.25, adj. R2 < 0.01). ThoughHRV (IV)
and executive emotion regulation (M) together predicted present
satisfaction with life (DV) (p< 0.01, adj. R2 = 0.06), and expected
future satisfaction with life (DV), (p < 0.001, adj. R2 = 0.09).
This indicated that executive emotion regulation significantly
mediated the influence of HRV on present and expected future
life satisfaction. The authors concluded that HRV could be used
as an index of emotional self-regulatory strength.

Williams et al. (2015) also found evidence which supported
the idea that HRV and emotional regulation were associated.
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TABLE 4 | Summary of findings—relevant articles selected in final included results.

References Study focus on

Interoception or

HRV

HRV or Interoception

index

Emotional

regulation measures

Prediction model

used

Results

Geisler et al.

(2010)

• HRV • HF • Cognitive emotion

regulation questionnaire

• Linear

regression

• Participants with higher HRV employed

greater executive ER functions

• HRV was related to positive hedonic tone

and positive tense arousal

Williams et al.

(2015)

• HRV • InRMSSD

• RRS

• HF

• Emotion

regulation scale

• Linear

hierarchical

regression

• Association between HRV (InRMSSD) and

the difficulties in emotion regulation scale

(DERS) total scores

• InRMSSD was significantly associated with

scores obtained from the DERS subscales

clarity and impulse

Koval et al.

(2013)

• HRV • rMSSD

• HF

• Affective instability

• ER strategies

Linear regression –

multilevel random

intercept model

• HRV had a negative association with

positive affective (PA) instability

• Negative association between rMSSD and

positive affect instability

• Both rMSSD and HR were negative

associated with negative affect

Aldao et al.

(2016)

• HRV • Composite score from

HF, mean square

difference, percentage

of the absolute

differences between

consecutive IBIs, that

are >50ms, and

cardiac vagal index

• ER

strategies (avoidance)

• Linear

regression–GEE

analysis

• Spontaneous avoidance was predicted

negatively by the HRV index

• Spontaneous avoidance in response to

disgust eliciting pictures was positively

associated by an interaction between the

HRV index with the anxiety and depression

symptoms score

Stange et al.

(2017)

• HRV • HF

• RSA

• Positive or negative

affect scale (PANAS)

• ER strategies—

spontaneous affect

regulation scale

(SARS) –

• To identify ER

strategies used

(reappraisal,

distraction,

or suppression)

• Linear

regression

• Significant interaction between reappraisal

and recovery of HRV, whereby reappraisal

predicted greater improvements in NA

among those with higher HRV

• Interaction between reappraisal and

recovery, whereby reappraisal predicted

greater improvements in NA for those with

higher RSA recovery

• Interaction between RSA reactivity and

distraction, whereby distraction predicted

improvements in NA but only for those with

higher RSA reactivity to the sad film

• interaction between distraction and

recovery of HRV, whereby distraction

predicted improvement in NA for those with

greater HRV recovery

• Suppression associated with increases in

NA during recovery for those with lower

HRV reactivity to the sad film

Kever et al.

(2015)

• Interoception • Interoceptive sensitivity • Emotional regulation

questionnaire

• ER strategies—

reappraisal, maintain

Correlation • IS was higher in participants scoring high in

the ERQ

• This correlation was the same between IS

and those employing greater reappraisal

and supression strategies

Füstös et al.

(2012)

• Interoception • Interoceptive

awareness

• Emotional arousal

• ER strategies—

reappraisal, maintain

• Correlation • Found higher IA was positively correlated

with emotional arousal during the negative

maintain

• When participants passively observing the

negative valence images were asked to

apply reappraisal ER techniques in the

negative reappraisal (NR) condition, IA

negatively correlated with emotional arousal

• The downregulation in arousal between the

passive-observing (NM) condition and the

reappraisal (NR) condition (the difference

between arousal in the two phases,

NM-NR) was highly correlated with IA

(Continued)
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TABLE 4 | Continued

References Study focus on

Interoception or

HRV

HRV or Interoception

index

Emotional

regulation measures

Prediction model

used

Results

Pollatos et al.

(2015)

• Interoception • Interoceptive sensitivity • ER strategies—

reappraisal,

suppression

• Emotional regulation

questionnaire

• Needs-Threat Scale

• Forward

selection linear

regression

IS predicted higher emotional regulation

strategies; reappraisal and suppression

They used a hierarchical regression and found that HRV
(InRMSSD; log transformed RMSSD) predicted (association)
the outcomes of the difficulties in emotion regulation scale
(DERS) total scores (rpartial = −0.222, p < 0.01) after
controlling for age, ethnicity, gender, body mass index
(BMI), Spielberger trait anxiety inventory (STAI-T) scores,
ruminative response scale (RRS) scores, and HF peak
(respiration) values. In addition to this, InRMSSD was
significantly negatively associated with scores obtained
from the subscales; emotional clarity (rpartial = −0.175, p
< 0.05) and impulse control (rpartial = −0.155, p < 0.05).
It is important to note that high scores of DERS indicate
greater difficulties with emotion regulation, so that an inverse
association indicates that high HRV is indicative of better
emotional regulation. They concluded that their findings
supported NIM.

Finally, Koval et al. (2013) explored the mechanisms which
underpinned affective instability (mood fluctuations), and used
trait HRV (indexed by RMSSD and HF) as a measure of emotion
regulation capacity. Koval et al. used a regression multilevel
random intercept model and reported that HRV predicted
(negatively associated) positive affective (PA) instability (β =

−0.18, p = 0.010 and β = −0.17, p = 0.006). Again, it is
important to note an inverse association between HRV and
affect instability indicates that high HRV is indicative of better
emotional regulation. As the authors suggest, affective instability
is likely to relate to faulty cortical inhibitory mechanisms central
in ER. They also found an association between HRV (RMSSD)
and positive affect instability both before (β = −0.16, SE = 0.08,
p = 0.049) and after controlling for positive affect mean level
(β = −0.16, SE = 0.08, p = 0.044). Similarly, there was some
evidence that HR and positive affect instability were associated
both before (β = −0.17, SE = 0.08, p = 0.045) and after
controlling for PA mean level (β = −0.16, SE = 0.09. p =

0.061). In addition to this, after excluding outliers on each index
of vagally mediated HRV and controlling for negative affect
mean level, there was evidence that both RMSSD and HR were
negatively associated with negative affect (NA) (RMSSD: β =

−0.25, SE = 0.10, p = 0.017; HF: β = −0.32, SE = 0.12, p =

0.009). Finally, there was also some weak evidence to suggest
that the two HRV indices were negatively associated with the
standard deviation of PA (rMSSD: r = 0.23, p = 0.04; HF: r =
0.21, p= 0.06).

HRV and Emotion Regulation Strategies
Three studies considered the association between HRV and
ER strategies. Of these, Aldao et al. (2016) used a generalized
estimation equation (GEE) regression analysis with a HRV index
composed of a composite score of four measures (HF, mean
square difference, percentage of the absolute differences between
consecutive interbeat intervals that were >50ms, and cardiac
vagal index). They found that spontaneous avoidance in response
to disgust eliciting pictures was predicted (negatively associated)
by resting HRV index (Wald’s χ² = 4.415, b = −0.091, SE =

0.0435, p = 0.036). They also found that spontaneous avoidance
in response to disgust eliciting pictures was positively associated
by an interaction between the HRV index with the anxiety and
depression symptoms score, where resting HRV is low and the
symptoms are high (Wald’s χ² = 9.654, b = 0.192, SE = 0.062,
p = 0.002). This meant that those participants with elevated
symptoms of depression and anxiety whilst spontaneously using
avoidance were higher in those with low HRV.

Based on these findings that high resting vagal tone (HRV)
predicted lower use of spontaneous use of avoidance in response
to disgust-eliciting pictures, and to a greater degree than anxiety
and depression symptoms, they concluded that vagal tone may
therefore be a protective factor against the use of avoidance
based strategies in individuals experiencing elevated symptoms of
anxiety and depression. They suggested this may have important
implications with how to counteract affective disturbances which
relate to avoidance such as rigid maladaptive strategies (e.g.,
avoidance) and underlies many mental health disorders today
(Strosahl and Wilson, 1999; Aldao et al., 2010). They also
suggested the findings highlighted the importance of using
a HRV index as well as subjective measures when studying
emotional regulation as the biological measure may be a more
reliable predictor of emotion.

Complementing these findings, Stange et al. (2017) explored
whether parasympathetic recovery (indexed by fluctuations in
HF-HRV and respiration sinus arrhythmia; RSA) moderated
associations between spontaneous regulation (ER strategies of
reappraisal, distraction, or suppression) to predict affect recovery
(improvements in negative affect; NA). They found a significant
interaction between reappraisal and recovery of HRV, whereby
reappraisal predicted greater improvements in NA among those
with higher HRV (t = 3.86, p < 0.005) but not lower HRV (t
= −0.11, p = 0.92). They also found an interaction between
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reappraisal and recovery, whereby reappraisal predicted greater
improvements in NA for those with higher RSA recovery (t
= 3.86, p < 0.05), but not for those will lower RSA recovery
(t = 0.69, p = 0.49). For distraction, there was an interaction
between RSA reactivity and distraction, whereby distraction
predicted improvements in NA but only for those with higher
RSA reactivity to the sad film (t = 2.39, p = 0.02) but not
lower RSA reactivity (t = −0.83, p = 0.41). There was also an
interaction between distraction and recovery of HRV, whereby
distraction predicted improvement in NA for those with greater
HRV recovery (t = 2.50, p = 0.01) but not for those with lower
HRV recovery (t = −1.04, p = 0.30). For suppression, this was
associated with increases in NA during recovery for those with
lower HRV reactivity to the sad film (t=−2.36, p= 0.02) but not
for higher HRV reactivity (t = 0.81, p = 0.42). They concluded
by suggesting that HRV reactivity protected against the negative
effects of suppression on NA recovery.

Koval et al. (2013) utilized two indices of vagally mediated
HRV; a time domain measure in the form of rMSSD, and
a frequency domain measure in the form of High Frequency
component (HF, 0.15–0.40Hz). They explored, through a multi-
level regression, whether participant’s daily affective instability
was associated with certain “dysfunctional” ER strategies and
HRV scores. The study was unable to show any significant
association between affective instability and ER strategies such
as reappraisal or suppression (measured with the ERQ), nor did
HRV predict greater use of reappraisal or suppression.

Interoception, Emotion Regulation, and
Emotion Regulation Strategies
Three studies analyzed the relationships between interoception
and emotion regulation. Kever et al. (2015) found that IS
was higher in participants scoring high in the ERQ. This
correlation was the same between IS and those employing
greater reappraisal emotional strategies, as well as IS and those
employing suppression strategies (r = 0.17; p = 0.001 for
both). They concluded that higher detection of one’s own bodily
signals (higher interoception) facilitated the implementation
of antecedent-focused as well as response focused emotional
regulation strategies.

Füstös et al. (2012) analyzed the relationship between IA and
emotional arousal in participants viewing pictures with negative
valence and found higher IA was positively correlated with
emotional arousal during the negative maintain (NM) condition
(negative valence pictures but with no reappraisal attempted by
the participants) (r= 0.38; p< 0.05). However, when participants
passively observing the negative valence images were asked
to apply reappraisal ER techniques in the negative reappraisal
(NR) condition, IA negatively correlated with emotional arousal
(r = −0.34, p < 0.05). Moreover, the downregulation in
arousal between the passive-observing (NM) condition and the
reappraisal (NR) condition (the difference between arousal in the
two phases, NM-NR) was highly correlated with IA (r = 0.59, p
< 0.01), which suggests that individuals with greater awareness
of body-signals (greater interoception) were more effective at
regulating emotions.

Finally, Pollatos et al. (2015) utilized a social-exclusion
experiment (Cyberball paradigm) and measured emotional
regulation through the ERQ through performing a regression
analysis (forward selection). They found that IS predicted higher
emotional regulation strategies; reappraisal (t = 3.14, β = 0.27, p
< 0.01) and suppression (t = 3.22, β = 0.28, p < 0.01) scores for
the exclusion condition. They concluded that IS can be associated
with emotional regulation strategies and having awareness to
bodily signals can help reduce aversive states.

DISCUSSION

This systematic review aimed to identify studies which have
explored how HRV and interoception predict (associate with)
ER and strategies. Interoception and HRV have been explored as
biomarkers of health and well-being (such as positive emotional
outcomes) previously, however, these have been largely explored
independently, there has been no previous attempt to synthesize
and compare these outcomes directly, and in the context of
ER. They both seem to underlie the homeostatic system where
interoception is thought of as the sensory component of the
homeostatic system, whereas HRV indexes the primary output
of the same homeostatic system in the form of the ANS (Craig,
2008; Park and Thayer, 2014).

The finding from this systematic review suggest that both
interoception and vagal tone (HRV) have important functional
roles for emotional regulation. The findings also show that some
(non-avoidant) ER strategies were associated with better health
and well-being, whilst (avoidant) ER strategies led to detrimental
effects. More specifically, three of the included studies showed
associations between high HRV and better emotion regulation
(Geisler et al., 2010; Williams et al., 2015; Visted et al., 2017).
One study highlighted the association between higher HRV and
better executive-related ER skills, consequently generating better
outcomes in mood and life-satisfaction (Geisler et al., 2010).
These findings support NIM, as HRV, in that model, is suggested
to be reflective of prefrontal-cortex activation which is the region
associated with executive-function (Thayer et al., 2009; Fuster,
2015). Additional studies in the literature have demonstrated an
association between high-HRV and better executive abilities such
as inhibition, working memory, decision-making and general
psychological flexibility, suggesting that this has applications for
clinical research (Hansen et al., 2007, 2009; Hovland et al., 2012).

Two of the studies identified demonstrated negative
associations between HRV and difficulties in regulating one’s
own emotions, as measured with the DERS (Williams et al., 2015;
Visted et al., 2017). Visted et al. highlighted that non-accepting
of one’s own emotions (avoidance) prevents effective ER and
was predicted by low HRV, whilst Williams et al. added strength
to this association by controlling for covariates, anxiety, and
rumination, and confirming the associations. Non-acceptance of
emotions has been extensively linked with emotional inflexibility,
leading to intensified emotional responses to stressors, general
anxiety disorder, higher depressive symptoms and reduced
overall well-being (Mennin et al., 2009; Ford et al., 2018).
Conversely, acceptance is a foundational principle of several
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third-wave psychotherapeutic interventions which have emerged
over the last few decades, such as Acceptance and Commitment
Therapy (ACT) (Hayes et al., 2009). There is much evidence
to suggest that what ACT postulates (acceptance of bad as well
as good emotions and thoughts) is a necessary step in the path
toward a flexible, purposeful, and values-based life (Hayes and
Strosahl, 2004).

Three studies attempted to establish which ER strategy yielded
the most positive outcomes (in relation to well-being) and
whether HRV indices predicted these outcomes (Koval et al.,
2013; Aldao et al., 2016; Stange et al., 2017). Aldao et al. (2016)
and Stange et al. (2017) provided evidence of the negative
impact of avoidance and suppression on psychological health,
which were found to increase anxiety symptoms, depression, and
negative affectivity in participants with lower HRV. It was not the
same for participants with higher baseline HRV, who engaged in
more adaptive ER strategies such as reappraisal. Within the more
general literature, suppression has been predominantly linked
with adverse psychophysiological outcomes, increased intensity
of negative emotions and decreased positive emotionality and
life satisfaction (Gross and Levenson, 1993; Gross and John,
2003). These findings were also supported by Stange et al. who
demonstrated that people employing reappraisal and distraction
strategies better coped with negative emotions and displayed
higher HRV (Stange et al., 2017).

Not all of the evidence has supported a relation between
ER strategies and emotional well-being. Koval et al. (2013),
who collected data over seven consecutive days, found no
significant association between suppression or reappraisal and
daily affective instability (but they did find a negative association
between HRV and positive affect instability). So, the evidence
is not unanimously in support of the use of reappraisal
over suppression strategies for ER. The benefits of reappraisal
seem to be strictly context-dependent, as evidenced by Troy
et al. (2013) who found reappraisal to be less adaptive at
dealing with controllable stressors, as opposed to dealing with
uncontrollable stressors. Moreover, cognitive reappraisal may
lead to a heightened risk-taking and inhibit naturally occurring
negative emotion (Heilman et al., 2010).

This alternative evidence is also supported by studies which
showed that in Chinese populations, emotional suppression was
shown to yield best psychological outcomes when compared
with other ER strategies (Matsumoto et al., 2008; Soto et al.,
2011; Nam et al., 2018). This highlights the need to explore
cross-cultural differences as in nations with more rigid (less
democratic) hierarchical and centralized societal-structures,
emotion suppression may be more adaptive than reappraisal,
whilst reappraisal may be more adaptive in libertarian western
countries (Langner et al., 2012). Perhaps more flexible ways
of regulating emotions, where one responds to situational
demands, be it cultural, social, or physiological, in the pursuit
of valued goals is important for mental well-being (Bonanno
and Burton, 2013). HRV may be usefully applied as a biomarker
of psychological and emotional flexibility (Gevirtz, 2015), and
should be further explored in clinical settings.

Considerably less studies were identified which explored
associations between interoception and ER, when compared to

the literature on HRV. One reason may be that the research on
interoception has traditionally focused on the neuroanatomical
validation of the system, rather than exploring its wider
psychosomatic implications (Ceunen et al., 2016). Secondly, the
field is still relatively new, and still needs clear differentiation
between the distinct facets of interoception, namely IAc, IA,
and IS, as well as greater consensus on its heart beat measuring
procedure (Kleckner et al., 2015; Forkmann et al., 2016).

Three studies recording baseline interoception were included
in this review (Füstös et al., 2012; Kever et al., 2015;
Pollatos et al., 2015). Kever and found that IS was greater in
individuals applying either reappraisal or suppression strategies,
with no statistical difference between the two, and lower in
participants with overall reduced ERQ scores. Thus, IS seems
to mediate greater ER regardless of the strategy employed by
the participants. Furthermore, the results reported that females
tend to utilize suppression more than males, highlighting gender
differences in the selection of ER strategies. This highlights, again,
the need to consider socio-anthropological factors, including
socio-economic status and gender in the study of adaptive
ER (Troy et al., 2017).

Füstös et al. (2012) showed that greater IA associated with
higher emotional arousal when subjects viewed pictures with
negative valence. Converging data from imaging studies has also
demonstrated that greater interoceptive sensitivity is associated
with greater sensitivity to emotional events (Pollatos et al.,
2007). Moreover, it seems that increases in IAc drive short-term
increases in sympathetic outputs, thus producing momentary
reductions in HRV (Pollatos et al., 2012). In addition to this, in
the same study by Füstös et al. (2012), when participants applied
reappraisal ER to the negative pictures, those with higher IA were
able to downregulate emotional arousal significantly better than
subjects with lower IA.

Pollatos et al. (2015) demonstrated that people with higher
IA were less prone to developing negative feelings when
subjected to a social exclusion experiment (Cyberball paradigm),
displaying flexible behaviors and ER strategies, as participants
equally employed suppression and reappraisal. One expiation
or these findings is that at the anterior insular, cingulate, and
frontotemporal cortices, interoceptive information is integrated
with auxiliary higher-order motivational inputs (Craig, 2009).
This allows situational demands to be processed accordingly by
executive functions (Garfinkel and Critchley, 2013; Adolfi et al.,
2017), allowing for the flexible emotional strategies utilized.

In terms of implications, it is believed that interoceptive
inputs are centrally integrated to produce meta-representations
of “Self ” necessary to mediate emotional responses. These, in
turn, manifest via adaptive cognitive, behavioral, and autonomic
responses. As the literature shows, dysfunctions within these
systems may have pathological consequences both centrally
(i.e., depression, anxiety, eating disorders) and peripherally (i.e.,
chronic pain) (Paulus and Stein, 2010; Klabunde et al., 2013;
Di Lernia et al., 2016; Duschek et al., 2017). This work could
help with indexing and diagnosing the psychophysiological
etiology of the mental health dysfunction, combining with what
is understood about HRV. For example, through understanding
the individuals resting interoceptive and HRV states and
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their predicted (associated) outcomes, this may further inform
practitioners about how to best to apply therapeutic techniques
such as Cognitive Behavioral Therapy (CBT), mindfulness-based
interventions, or ACT, which may interact with ER in different
ways, thus improving patient-centered care.

Interoception has been linked with aspects of health and
psychopathology whilst, concurrently, considerable evidence has
explored the salient role of HRV, not only as a bio-marker of
psychophysical health, but also as a direct modulator of central
regulatory functions (Farb et al., 2015; Kemp et al., 2017). So,
by targeting interventions which increase HRV via mind-body
practices such as yoga, slow breathing and mindful meditation,
beneficial changes can take place at central regulatory centers
(Mather and Thayer, 2018), improving ER and ultimately well-
being. Evidence has been mounting regarding the effectiveness
of mind-body practices such as mindfulness at promoting
restorative states alongside greater vagal activation (Sullivan
et al., 2018; Zou et al., 2018), so these techniques are promising.

This work may also be considered complimentary to existing
models of HRV and well-being. One example of this is
the GENIAL (Genomics, Environment, vagus Nerve, social
Interaction, Allostatic regulation, Longevity) model, which
is behavioral, psychological and physiological model which
identifies the vagus nerve indexed by HRV as an important
mediator and moderator which influence social ties, subsequent
health and well-being, as well as longevity (Kemp et al., 2017).
Kemp et al. suggest that future research should initiate a multi-
disciplinary focus to develop new lines of inquiry related to
this. The findings from this systematic review, may therefore,
help facilitate further expansion of the GENIAL model, with
the incorporation of the predictive factors of interoceptive and
emotional regulatory functions in the context of health and well-
being. Such further development of the GENIAL model could
help facilitate new diagnostic and prognosis tools in a clinical
setting, as well as bespoke patient-centered interventions.

Of course, there are limitations with this study. First of all, the
studies identified utilized homogeneous populations of, mostly,
university students. Without longitudinal and population-based
studies, it cannot be understood the exactly whether these
findings can be generalized (Zwahlen and Salanti, 2018). Future
studies should focus on longitudinal and population-based
studies which incorporate both HRV and interoception in their
designmethodology. In addition to this, given the relatively small
number of papers identified with association analyses between
interoception and ER, correlational studies were included, but
causality in these cannot be determined. Indeed, the fact that
there are a limited number of papers identified in the final output
selection means that any interpretations of these findings should
be considered cautiously. More studies in the future with larger
sample sizes and a greater variety of interoception as well as HRV
indices should be considered.

Another potential limitation of this review was it did not
identify the distinction between state and trait differences. These
have been shown to exist for both HRV (Bertsch et al., 2012) and
interoception (Wittkamp et al., 2018), and are typically indices

which are stable (trait) or variable (state) over time. HRV and
interoception state and trait studies explore temporal differences
through latent state trait analysis (such as through repeated
subject measures) as opposed to the largely cross-sectional
studies explored in this review (only Koval et al. explored HRV
as a trait through repeated measures).

These distinctions may be important to explore in the future
as studies have suggested that when stable over time HRV, for
instance, can be considered a trait characteristic, which can reflect
a person’s ability to adapt to situations (Thayer et al., 2009).
So, the distinction between state and trait may be important
when interpreting ER strategies to difficult situations (e.g.,
when adopting a psychologically flexible vs. avoidant strategy
type). Unfortunately, there is simply not enough associational
(prediction) studies available at present in order to draw
distinctions between state and trait for this type of (prediction
based) review.More studies in the future should explore state and
trait differences specifically, and within the context of combined
interoceptive and HRV associational studies.

A last potential limitation was that ER was assessed
in a number of different modalities, comprising various
questionnaires, attitudinal and cognitive-behavioral tasks. The
lack of a standardized measurement procedure prevents precise
comparisons between studies to made. Ideally, measuring
methods should all assess the same aspect of ER and present an
identifiable aspect of the task, a process defined as metrological
traceability (Vesper et al., 2016).

In conclusion, HRV showed significant associations with
better ER, largely predicting the use of reappraisal strategies over
suppression. These findings are in line with the predominant
trend of thought that regards reappraisal as the most adaptive
strategy for regulating emotion. Studies considering the
long-term regulation of emotions, cross-cultural, and gender
differences in ER, however, seem to challenge this trend
supporting the need for a flexible approach to emotions, that
may involve either suppression or reappraisal dependent on
the context. It is concluded here that high HRV should be
considered as a biomarker of flexible ER. Despite the fewer
studies scrutinizing interoception in ER, people with higher
interoception scored higher on the ERQ, better handled negative
emotions and feelings of social exclusion. These findings may
provide evidence of bottom-up mechanisms of self-regulation
and could help facilitate further adaptions on the existing
GENIAL model. More research is needed to understand the
specific causal order of influence between these constructs,
and the peripheral interactions between interoceptive and
parasympathetic systems. This may aid in the development
of psychological interventions targeted toward these specific
functions in a clinical setting and promote more bespoke and
patient-centered care options.
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Depression is a common comorbidity among patients with hypertension. Patients

with hypertension and depression have worse health outcomes compared to those

without depression. The combined effects of social support, physical comorbidity, and

health literacy on depression among individuals with hypertension remain unclear. A

survey was conducted between December 2017 and May 2018 to investigate the

relationships among social support, physical comorbidity, health literacy, and depression

in a population of patients with hypertension in rural areas of Sichuan province, China.

Multiple linear regression was used to examine factors that influenced depression, and

structural equation modeling (SEM) was used to examine the relationships among the

four study variables. The mean scores of 549 patients with hypertension were 37.17

± 6.84 for social support, 14.62 ± 6.26 for health literacy, and 3.56 ± 3.05 for

depression; furthermore, 34.2% of participants had physical comorbidity. Gender and

per capita annual family income were significantly associated with depression. Physical

comorbidity was directly positively related to depression while health literacy was directly

negatively related to depression. Social support had an indirect negative association with

depression by the mediating effects of health literacy and physical comorbidity. Adequate

social support and health literacy, and less physical comorbidity could potentially

contribute to reducing depression. The study highlights the importance of social support

in maintaining mental health among patients with hypertension. Strategies that target

the enhancement of social support and health literacy should be prioritized to relieve

depression among patients with hypertension. More attention should be paid to women,

low-income individuals, and patients with physical comorbidities.

Keywords: social support, physical comorbidity, health literacy, depression, hypertension

INTRODUCTION

Hypertension is one of the most severe chronic diseases and a leading cause of mortality and
disability, causing almost 10 million deaths worldwide in 2013 and accounting for 7% of global
Disability Adjusted Life Years lost (1). By 2025, ∼29% of the world’s population is expected to
have this disease. In China, successive population surveys have reported an increasing prevalence
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of hypertension, with the disease affecting 18.8% of the
population in 2002 (2) and 27.8% in 2014 (3). Given the rapidly
increasing prevalence of hypertension and the burden of disease,
its timely and effective control and management has become a
basic public health service priority in China.

Depression is recognized as the fourth leading contributor
to the global burden of disease (4). By 2020, the burden of
depression is projected to account for 5.7% of the total disease
burden (1). Clinical depression or depressive disorder is a
common comorbidity among individuals with hypertension
and epidemiological studies have demonstrated an increased
co-occurrence of depression with hypertension (5). Depressive
mood is a risk factor for the development of high blood pressure
and is known to increase the occurrence of uncontrolled
hypertension (6, 7). Patients with hypertension and depression
have worse health status, poorer quality of life, impaired
well-being, higher health care expenditure, and increased
mortality compared to those without depression (7–10). In
addition, depression can mask or mimic the symptoms of
chronic medical illnesses and anti-depression medications may
interact pharmacologically with anti-hypertensive medications,
complicating treatment and resulting in poor prognosis
(11). These findings emphasize the importance of addressing
depression in patients with hypertension.

Social support refers to the “social resources that persons
perceive to be available or that are provided to them.” Prior
studies have demonstrated the association between inadequate
social support and depression among patients with hypertension
(12–14). Poor social support has also been linked to poor
adherence to anti-hypertension treatment and poor blood
pressure control (15–17) and may thus cause poor prognosis and
eventually affect themental state of patients with hypertension. In
a study of Korean elderly patients with hypertension, both social
support and depression were influencing factors of self-care
behavior (18).

Physical comorbidity refers to a person suffering from two or
more physical diseases at the same time. Physical comorbidity
appears to have an impact on depression. In the general
population, somatic comorbidity is associated with depression
(19). The presence of comorbid chronic diseases is associated
with depressive symptoms in older patients with hypertension
(12). In addition, persistent depression is significantly more likely
to occur in veterans with hypertension and multi-morbidity than
in those with only hypertension (20). Health literacy is defined
as the “degree to which individuals have the capacity to obtain,
process, and understand basic health information and services
needed to make appropriate health decisions” (21). Previous
studies have demonstrated that poor literacy is associated
with higher levels of depressive symptoms in populations of
US smokers with low socioeconomic status, US adults with
addictions, and Korean adults (22–24). Additionally, a study
of patients with diabetes indicated that depression may reduce
the positive effect of health literacy on self-management (25).
Among patients with hypertension, associations between health
literacy and medication adherence, hypertension management
and control, clinical outcomes (e.g., systolic and diastolic blood
pressure), and health-related quality of life have been noted

(26–30). However, the relationship between health literacy and
depression among patients with hypertension remains unclear.

The prevalence of hypertension in China is increasing more
rapidly in rural areas than in urban areas (31). This tendency
is related to the adoption of urban lifestyles due to economic
development, along with improved diagnostics (32, 33). Due to
a lack of contact opportunity, as well as their lower financial and
education level, rural individuals with hypertension have poor
social support and health literacy (34, 35). Further, hypertension
has been effectively controlled in a low percentage of these
patients (31), thereby increasing their difficulty in coping with
depressive symptoms and the possibility of developing other
physical comorbidities. This study focuses on patients with
hypertension in rural areas.

Most previous studies examined the associations between
social support, physical comorbidity, health literacy, and
depression; however, the combined effects of these factors on
depression and the underlyingmechanisms of those relationships
remain unclear. Social support has been positively associated with
health literacy among patients with chronic kidney disease and
patients with coronary heart disease (36, 37). The mediating role
of health literacy between subjective social status and depressive
symptoms has also been noted (38). Therefore, we speculated
that health literacy may be a potential mediator between
social support and depression among hypertensive patients.
In addition, prior research has demonstrated the relationship
between lower social support and increased comorbidity, as
well as the interactions of social support and multiple physical
chronic conditions in explaining depression among the elderly
(39, 40). Thus, we hypothesized the mediation effect of
physical comorbidity on the association between social support
and depression among hypertensive patients. Moreover, health
literacy has been shown to be independently related to disease
knowledge (41). Suffering from physical comorbidity may
increase hypertension patients’ knowledge of multiple diseases,
thus potentially improving their health literacy.

Structural equation modeling (SEM) is an ideal data analytic
technique to study the interrelationships between latent variables,
which cannot be measured directly. These include social
support, health literacy, and depression in the current research.
Additionally, this model can be used to test the mediating effect
by path analysis (42).We constructed a structural equationmodel
to explore the association between social support and depression,
as well as to examine whether this relationship could be explained
by the mediation effects of physical comorbidity and health
literacy in patients with hypertension. We hope to eventually
provide reference for interventions targeting the improvement
of the mental health of patients with hypertension. According
to the theoretical framework mentioned above, we developed the
hypotheses shown in Table 1, which correspond to the structural
equation model shown in Figure 1.

MATERIALS AND METHODS

Sample
We conducted a cross-sectional study in Sichuan Province,
China, between December 2017 and May 2018. The sample size
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TABLE 1 | The theoretical hypotheses.

1. Social support has a direct negative relationship with depression.

2. Physical comorbidity has a direct positive relationship with depression.

3. Health literacy has a direct negative relationship with depression.

4. Social support has a direct negative relationship with physical comorbidity.

5. Social support has a direct positive relationship with health literacy.

6. Physical comorbidity has a direct positive relationship with health literacy.

7. The relationship between social support and depression is mediated by

physical comorbidity.

8. The relationship between social support and depression is mediated by health

literacy.

9. The relationship between social support and health literacy is mediated by

physical comorbidity.

10. The relationship between physical comorbidity and depression is mediated

by health literacy.

FIGURE 1 | Theoretical model and hypotheses.

was calculated using the formula: n =

(

Zα/2
δ

)2
× π × (1 − π);

π = 5.7%, the depression rate of patients with hypertension in a
community-based study conducted in 2014 (43), δ = 2%, α =

0.05, and Zα/2 = 1.96. According to the formula, the sample
size was calculated as 516. Considering possible dropout, we
increased the sample size by 20% to 600. We randomly selected
a city in Sichuan Province and 10 townships in rural areas of the
city were randomly selected as survey areas. We used systematic
sampling to obtain 60 subjects from a database of patients with
hypertension established by each township hospital. Therefore,
600 patients with hypertension were interviewed face to face
by professionally trained investigators. To ensure the quality
of the investigation, we set the following exclusion criteria:
(1) patients who could not properly answer questions due to
physical disability or cognitive impairment, and (2) those unable
to cooperate for personal reasons (they had the freedom to
withdraw without consequence). According to these standards,
549 (91.5%) valid responses were ultimately analyzed. All of
the participants signed to convey their informed consent before
the investigation and were voluntary in their participation. The
ethical approval of the data collection was given by the ethics
committee of Sichuan University.

Instruments
The questionnaire included five domains: socio-demographics,
social support, physical comorbidity, health literacy,
and depression.

Socio-Demographics
Socio-demographics consisted of gender, age, education, marital
status, per capita annual household income, and living
arrangements. Age was categorized as <60, 60–69, 70–79, and
≥80 years. Educational level was divided into “no formal
education,” “primary school,” and “middle school and above.”
Marital status was defined as a binary variable: “married with
spouse” and “divorced, widowed, or unmarried.” Per capita
annual household income was classified into three categories:
<$750, $750–1499, and ≥$1500. Living arrangements were
defined as “living with family members” or “living alone.”

Social Support
Social support was assessed through The Social Support Rating
Scale (44). This scale was specifically designed for use in a
Chinese context. It contains three subscales: subjective support
(the level of perceived support), objective support (the level of
actual or visible support), and support utilization (the degree to
which available support was used). Subjective support is assessed
via four items, with a possible score range of 8–32; objective
support is assessed via three items, with a possible score range
of 1–22; and support utilization is assessed via three items, with
a possible score range of 3–12. The total score of the scale ranges
from 12 to 66, whereby higher scores reflect better social support.
It is generally considered that a score from 12 to 22 indicates a
low level of social support, 23–44 indicates moderate support,
and 45–66 indicates high support (45). This scale had a reported
Cronbach’s α coefficient of 0.89 and a test–retest reliability of 0.92
in prior research (44).

Health Literacy
A modified version of The Chinese Citizen Health Literacy
Questionnaire, developed by the National Health Commission
of the People’s Republic of China, was used to assess health
literacy. Representative questions related to health literacy
among patients with hypertension were selected by experts. To
improve the study questionnaire, we added questions addressing
individuals’ knowledge of the prevention and control of common
chronic disease. The questionnaire contained three dimensions:
knowledge and belief literacy, behavior literacy, and skill literacy,
with 33 items and a total possible score of 33. Respondents who
correctly answered 80% or more of the questions were regarded
as having good health literacy (46). In the current study, this scale
has a Cronbach’s α coefficient of 0.864.

Physical Comorbidity
The physical comorbidity data concerned physical conditions
that had been diagnosed by a health professional and that were
expected to persist or had already persisted for 6 months or more.
The number of physical comorbidities other than hypertension
was calculated and categorized as 0, 1, or 2+.
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Depression
Depression was measured using the Centre for Epidemiologic
Studies Depression Scale 10-item version (CESD-10), which has
been demonstrated to appropriately reflect depressive symptoms
experienced in the previous week (47). The CESD-10 includes
three items addressing depressed affect, five items addressing
somatic symptoms, and two items addressing positive affect.
Options for each item range from “rarely or none of the time”
(score of 0) to “all of the time” (score of 3). Scoring is reversed
for items 5 and 8, which are positive affect statements. Total
scores can range from 0 to 30. Scores of 10 or over indicate
clinically relevant depression (47). The scale has excellent internal
reliability (Cronbach’s α = 0.80) and good validity (48).

Data Management and Analysis
A database was established using EpiData Version 3.1, and
statistical analyses were conducted using SPSS 21.0 and AMOS
20.0. First, descriptive statistics (frequencies, percentages, means,
and standard deviations) were calculated to describe the
sample. Next, we obtained Pearson correlations to explore the
relationships among social support, physical comorbidity, health
literacy, and depression. Multiple linear regression was used
to estimate associations between the independent variables and
depression. Finally, SEM was used to test the hypotheses. We
used the subscale scores of social support and health literacy as
measurement variables and the total scores of these measures
as latent variables. Physical comorbidity and depression were
included asmeasurement variables. Statistical significance was set
at P < 0.05.

RESULTS

Descriptive Statistics
Descriptive statistics of the sample are displayed in Table 2. Our
sample contained 343 women (62.5%) and 206 men (37.5%). The
highest proportion was 60–69 years old (41.2%), with a primary
school education (52.1%). Most were married (78.0%) and lived
with family members (90.0%). Most participants had a per capita
annual household income in the $750–1499 range (47.0%).

The mean scores for social support, health literacy, and
depression were 37.17 ± 6.84, 14.62 ± 6.26, and 3.56 ± 3.05,
respectively. The proportion of individuals with a high level
of social support was 16.9%, and only 5.6% of the subjects
had adequate health literacy. In addition, 6.0% of the patients
with hypertension had depressive symptoms. The proportion
of participants with physical comorbidity was 34.2%. Type
2 diabetes mellitus ranked first in the number of physical
comorbidities. The percentage of people with various physical
comorbidities is also displayed in the table.

Correlations Between Study Variables
Correlations between key variables are presented in Table 3.
Social support was positively correlated with health literacy but
negatively correlated with physical comorbidity and depression.
There was a significant positive correlation between physical
comorbidity and health literacy and depression. Health literacy
was significantly negatively correlated with depression.

TABLE 2 | Descriptive results of the sample.

Variable N (%), Mean ± SD

Gender

Men 206 (37.5)

Women 343 (62.5)

Age (years)

<60 87 (15.8)

60–69 226 (41.2)

70–79 188 (34.3)

≥80 48 (8.7)

Education

No formal education 123 (22.4)

Primary school 286 (52.1)

Middle school and above 140 (25.5)

Marital status

Married have spouses 428 (78.0)

Divorced, widowed, or unmarried 121 (22.0)

Per capita annual household income, $

<750 124 (22.6)

750–1499 258 (47.0)

≥1500 167 (30.4)

Living arrangements

Living with family members 494 (90.0)

Living alone 55 (10.0)

Physical comorbidities

0 361 (65.8)

1 138 (25.1)

2∼ 50 (9.1)

Type 2 diabetes mellitus 93 (34.7)

Chronic tracheitis/bronchitis 35 (13.1)

Hyperlipemia 22 (8.2)

Chronic gastrointestinal diseases 21 (7.8)

Hyperosteogeny 20 (7.5)

Coronary disease 19 (7.1)

Lumbar disc protrusion 19 (7.1)

Others 39 (14.5)

Social support 37.17 ± 6.84

Subjective support 22.79 ± 2.42

Objective support 7.91 ± 2.42

Support utilization 6.47 ± 2.08

Health literacy 14.62 ± 6.26

Knowledge and belief literacy 8.60 ± 4.83

Behavior literacy 4.79 ± 1.71

Skill literacy 1.23 ± 0.53

Depression 3.56 ± 3.05

Linear Regression Analysis of Study
Variables
Table 4 reveals that depression among patients with hypertension
was associated with the two socio-demographic factors of gender
and per capita annual household income, in addition to physical
comorbidity and health literacy. The depressive symptoms of
women with hypertension were more serious than those of men
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TABLE 3 | The correlation among key variables.

Social

support

Physical

comorbidity

Health

literacy

Depression

Social support

Physical comorbidity −0.207**

Health literacy 0.135* 0.127*

Depression −0.147* 0.256** −0.225**

*P < 0.01, **P < 0.001.

TABLE 4 | Multiple linear regression analysis of factors associated with

depression.

β t P 95% CI

Constant 4.295 3.462 0.001 1.858, 6.732

Gender

Men (ref)

Women 0.725 2.811 0.005 0.219, 1.232

Age

<60 (ref)

60–69 −0.104 −0.283 0.777 −0.827, 0.619

70–79 0.593 1.574 0.116 −0.147, 1.334

≥80 0.147 0.272 0.785 −0.911, 1.205

Education

No formal education (ref)

Primary school 0.533 1.614 0.107 −0.116, 1.181

Middle school and above 0.554 1.423 0.155 −0.211, 1.319

Marital status

Married have spouses (ref)

Divorced, widowed, or unmarried 0.509 1.497 0.135 −0.159, 1.176

Per capita annual household income, $

<750(ref)

750–1,499 −0.460 −1.445 0.149 −1.086, 0.165

≥1,500 −0.723 −2.088 0.037 −1.404, −0.043

Living arrangements

Living with family members (ref)

Living alone −0.553 −1.176 0.240 −1.477, 0.371

Physical comorbidity

0 (ref)

1 1.316 4.500 0.000 0.741, 1.890

≥2 2.528 5.756 0.000 1.665, 3.390

Social support −0.025 −1.215 0.225 −0.066, 0.016

Health literacy −0.116 −5.479 0.000 −0.158, −0.075

(β = 0.725, P = 0.005). Compared with the <$750 group,
subjects with hypertension with a per capita annual household
income of ≥$1500 had fewer depressive symptoms (β = −0.723,
P = 0.037).

Test of Study Model
We used SEM to test the model shown in Figure 1. The
path coefficient of the link between social support and
depression was not statistically significant. Thus, we revised the

FIGURE 2 | Structural analysis of social support, physical comorbidity, health,

literacy, and depression. All coefficients are significant (P < 0.05).

model by removing this path. After setting socio-demographic
characteristics as covariates, the direction of influence among
the key variables remained unchanged and the corresponding
coefficients did not change significantly. Thus, the socio-
demographic characteristics were not confounding factors and
were not considered in the final model. To improve the model
fitness, the covariance betweenmeasurement errors was set based
on the modification indices. Figure 2 shows the final modified
model that tested the associations of social support, physical
comorbidity, and health literacy with depression. Standardized
coefficients representing the direct associations between variables
are displayed over the arrows. The model demonstrated good fit:
RMSEA= 0.062, TLI= 0.931, CFI= 0.958, χ2/df= 3.117.

The direct, indirect, and total effects of key study variables
are displayed in Table 5. Physical comorbidity had a direct effect
(β = 0.273, 95% CI: 0.219–0.341) on the depression of patients
with hypertension, thus supporting Hypothesis 2. Health literacy
was directly associated with depression (β = −0.297, 95% CI:
−0.381 to −0.197), thus supporting Hypothesis 3. However,
social support was only indirectly associated with depression
(β = −0.125, 95% CI: −0.162 to −0.077), rather than directly
associated, leading us to reject Hypothesis 1. Greater social
support was associated with reduced likelihood of having physical
comorbidity (β=−0.180, 95%CI:−0.271 to−0.074) and greater
health literacy (β = 0.302, 95% CI: 0.188–0.402), thus supporting
Hypotheses 4 and 5. Physical comorbidity had a direct association
with the health literacy of patients with hypertension (β = 0.259,
95% CI: 0.208–0.319), thus supporting Hypothesis 6.

The results of significance testing of the mediating pathways
are displayed in Table 6. A mediating effect was considered
statistically significant if the 95% confidence interval did
not include zero. The results illustrated that the relationship
between social support and depression was mediated by physical
comorbidity and health literacy (95% CI: −0.160 to −0.045 and
−0.282 to −0.097, respectively), thus supporting Hypotheses
7 and 8. In addition, physical comorbidity mediated the
relationship of social support with health literacy (95% CI:
−0.198 to −0.065), thus supporting Hypothesis 9. Health
literacy mediated the relationship between physical comorbidity
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TABLE 5 | Direct, indirect, and total effects of key study variables.

Model pathways Standardized

coefficient

95% CI

Total effects

Social support → Physical comorbidity −0.180 −0.271 to −0.074

Social support → Health literacy 0.255 0.146 to 0.366

Social support → Depression −0.125 −0.162 to −0.077

Physical comorbidity → Health literacy 0.259 0.208 to 0.319

Physical comorbidity → Depression 0.196 0.136 to 0.262

Health literacy → Depression −0.297 −0.381 to −0.197

Direct effects

Social support → Physical comorbidity −0.180 −0.271 to −0.074

Social support → Health literacy 0.302 0.188 to 0.402

Physical comorbidity → Health literacy 0.259 0.208 to 0.319

Physical comorbidity → Depression 0.273 0.219 to 0.341

Health literacy → Depression −0.297 −0.381 to −0.197

Indirect effects

Social support → Health literacy −0.047 −0.074 to −0.016

Social support → Depression −0.125 −0.162 to −0.077

Physical comorbidity → Depression −0.077 −0.112 to −0.048

TABLE 6 | Significance tests of mediating pathways.

Model pathways 95% CI

Social support → Physical comorbidity → Depression −0.160 to −0.045

Social support → Health literacy → Depression −0.282 to −0.097

Social support → Physical comorbidity → Health literacy −0.198 to −0.065

Physical comorbidity → Health literacy → Depression −0.473 to −0.240

and depression (95% CI: −0.473 to −0.240), thus supporting
Hypothesis 10.

DISCUSSION

To the best of our knowledge, this study is the first to explore the
relationships among social support, physical comorbidity, health
literacy, and depression in patients with hypertension in China.
Hypertension is typically controlled less well in rural residents
than in urban residents because of differences in educational
level, economic level, and other factors. Furthermore, rural
patients with chronic disease tend to have a higher prevalence
of depression (49). Depressive symptoms of patients with
hypertension may aggravate their health status by lowering
therapeutic compliance, limiting health care access, reducing
social support, and increasing the incidence of uncontrolled
hypertension and comorbidities (7). Thus, it is important to
study the factors that affect depression among rural patients with
hypertension. In this study, the mean depression score of rural
patients with hypertension was 3.56, and 6.0% of patients with
hypertension had symptoms of depression.

Physical comorbidities among individuals with hypertension
are more common than among those with normal blood pressure
(50). A continuous survey of Korean citizens demonstrated

that hypertension has a positive association with the risk of
comorbidities and patients with hypertension are more than
twice as likely to have comorbidities as non-hypertensive adults
(51). In the current study, 34.2% of the subjects had physical
comorbidity. Previous studies have suggested that the risk of
depression increases in the presence of physical illnesses such as
myocardial infarct, cerebrovascular disease, and diabetes mellitus
(52–54). In the current study, more physical comorbidities were
associated with an increased risk of depression among patients
with hypertension, which may have resulted from persistent
limitations in daily functioning associated with the coexisting
diseases. The same conclusion was drawn in another study,
which showed an increased severity of depression in patients
with hypertension and type 2 diabetes mellitus (55). In addition,
comorbidity is not conducive to the control and prognosis
of hypertension. A study showed that 60.1% of patients with
hypertension and without diabetes achieved their blood pressure
control target, compared with just 24.3% of patients with
hypertension and diabetes (56).

In this study, the mean health literacy score of patients
with hypertension was 14.62 and only 5.6% of the subjects had
adequate health literacy, indicating that the health literacy of the
sample was rather poor. This is unsurprising given our focus on a
rural population, as prior work has revealed poor health literacy
in rural patients with hypertension is relatively common (31,
57). A survey conducted in Heilongjiang Province also showed
that health literacy, especially regarding hypertension knowledge,
was extremely low in rural areas of China (58). In addition,
older age and lower education levels have been shown to be
associated with poor health literacy in patients with hypertension
(59). In this study, the average age of the respondents was
relatively old (67.7 ± 8.6 years), and their educational level
was generally low (74.5% had an educational level of primary
school and below), which may explain the poor health literacy.
A lack of health literacy is known to cause poor adherence
to medication regimens and, consequently, poor management
of hypertension and poor blood pressure control (60); thus,
it is essential to promote health literacy among rural patients
with hypertension.

The present study represents the first exploration of the
association between health literacy and depression among
patients with hypertension. The results showed that health
literacy was negatively related to depressive symptoms
among study samples. Individuals with low health literacy
often exhibit poor self-esteem, shame, and embarrassment
(61), leading to social isolation and psychological barriers
to asking for help, which may contribute to depressive
symptoms among this group. Interestingly, our study evidenced
the mediating effect of health literacy on the relationship
between physical comorbidity and depression. Patients with
hypertension and comorbidity may have a better understanding
of different diseases, and thus comorbidity may be helpful
in improving their health literacy and ultimately reducing
their risk of depression. Health literacy is not only directly
negatively related to depression but has also been shown to
weaken the possible adverse effects of physical comorbidity
on depression.
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The mean social support score of our study sample was
37.17, and the proportion of individuals with a high level of
social support was just 16.9%. Previous studies have reported
that subjects with lower levels of social support are more
likely to develop cardiovascular disease due to a history of
hypertension and are at increased risk of experiencing higher
blood pressure, less nocturnal blood pressure decrease, and a
worse prognosis after a cardiovascular event (62–64). One study
reported a threefold increase in the risk of all-cause mortality
among patients with hypertension and poor social support (65).
Therefore, the insufficient social support available to patients
with hypertension deserves attention. Objective support and
support utilization were relatively low in our sample, with
scores of 7.91 ± 2.42 and 6.47 ± 2.08, respectively. Objective
support refers to individual social networks and actual support
received from a spouse, other family members, friends, relatives,
workmates, work units, and party committees in the past,
especially in times of distress and crisis. Rural hypertensive
patients usually work in agriculture, and they lack financial
support and support from workmates, work units, or party
committees in solving practical problems, which may explain
the low levels of objective support. In addition, physical activity
and self-efficacy regarding physical exercise levels are generally
low in patients with hypertension (66). This weakens their
contact with social networks and thus reduces the social support
potentially available to them. In this study, the utilization of
social support by patients with hypertension was relatively low,
consistent with other research (67). The degree of support
utilization is associated with patients’ compliance with anti-
hypertensive therapy and blood pressure control (68). However,
patients with hypertension are limited in their activities of
daily living due to the illness, which leads to reduced social
intercourse (69). This prevents them from making full use
of support, even when sufficient resources are present, which
is unfavorable in terms of addressing problems and causes
negative emotions.

There is an extensive literature documenting that lack of
social support is a strong predictor of depression among
patients with hypertension (12–14). However, unlike other
studies, our study showed that the direct relationship between
social support and depression was not significant among study
samples. Social support indirectly affected depression by the
mediating effects of physical comorbidity and health literacy.
A lack of social support was related to a greater likelihood
of having multiple physical comorbidities, which may have
been because social support can improve therapy adherence
among patients with hypertension, thereby reducing the risk of
developing other physical illnesses (39). In addition, that greater
social support was associated with increased health literacy is
consistent with a previous study (70). The mediating pathways
suggested that lack of social support may have an impact
on the increased risk of physical comorbidity and decreased
health literacy, thus potentially leading to a higher prevalence
of depression. Our research helps explain the mechanism
by which social support influences depression and suggests
interventions that may improve the mental health of patients
with hypertension.

In addition, the linear regression revealed that gender
and per capita annual family income were associated with
depression among patients with hypertension. Compared with
men, women had a higher degree of depression, consistent
with previous studies of patients with hypertension (71, 72).
Women have the dual responsibilities and pressures of family
and work. Women with chronic disease experience difficulties
fulfilling gender-specific social roles, thus increasing the
risk of depression (73). In addition, depressive symptoms
were fewer among high-income patients with hypertension
than among those with low income. Lower income and
poorer socioeconomic status have been confirmed as a
risk factor for depression in patients with hypertension
(74, 75). High-income individuals with hypertension
can use more medical resources and health services and
thereby obtain better disease control and psychological
status (76).

Although our study adds important findings to the literature
regarding the factors that influence depression and the
mechanisms underlying these factors’ relationships among
patients with hypertension, we should acknowledge several
limitations of this study. First, the cross-sectional design of
this study enables the description of relationships between
depression and social support, health literacy, and physical
comorbidity; it does not enable one to infer causality of
the three determinants on depression among individuals with
hypertension. Second, this research was carried out in rural areas
of Sichuan Province, limiting our ability to generalize the findings
to other regions.

Practice Implications
Overall, relieving depressive symptoms among individuals with
hypertension requires the enhancement of social support and
health literacy. In particular, more attention should be directed
toward women, low-income individuals, and patients with
physical comorbidities.

More community-based collective activities and social
opportunities should be provided for individuals with
hypertension, to address the lack of social support caused
by disease-related barriers. Moreover, care providers are an
important social support resource whose activities in this regard
should be encouraged (77).

To enhance the health literacy of patients with hypertension,
we suggest that health education programs should be developed
to help this population improve their health knowledge and
develop self-management behaviors. In addition, training in
relaxation techniques or organizational skills for managing daily
life activities should also help improve the mental health of
patients with hypertension (14).

CONCLUSIONS

Our findings indicated that social support, physical comorbidity,
health literacy, gender, and per capita annual family income
were significantly related to depression among patients with
hypertension. Physical comorbidity had a direct positive
relationship with depression, while health literacy was directly
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negatively associated with depression. Social support was
indirectly negatively associated with depression in patients
with hypertension, mediated by health literacy and physical
comorbidity. Physical comorbidity had an indirect negative effect
on depression via health literacy. In addition, female patients and
patients with a per capita annual household income of<$750 had
more depressive symptoms.
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Background: Schizophrenic psychoses are severe mental disorders. Despite advances

in treatment, outcomes are still unsatisfactory. Pharmacological treatments are

still limited, in particular regarding improvements in psychosocial functioning and

neuro-cognitive impairment. In recent years new psychological therapies have been

developed, demonstrating promising results. However, most of these interventions

have been designed for and studied in outpatients; their efficacy and feasibility for

patients requiring hospitalization is still unknown. Therefore, we have designed a

clinical trial to compare a neuro-cognitive (Integrated Neuro-cognitive Treatment INT);

a cognitive-behavioral (Integrated Psychological Therapy IPT); and a control (Cogpack

CGP) intervention for patients with a schizophrenic psychosis hospitalized for treatment.

Methods: In a three-parallel-arm, single-blind, randomized, controlled study, we

compare INT, IPT, and CGP. Participants will take part in two weekly sessions of one

intervention for at least 16 sessions. If due to randomization, participants are allocated

to a treatment arm not suitable for them, they are allowed to switch intervention after

four sessions. Based on a sample size calculation, recruitment will continue until 30

participants have completed the intervention for each treatment arm.

Outcome Measurement: Primary outcomes are: change in symptom as measured by

the Positive and Negative Syndrome Scale (PANSS), change in psychosocial functioning

as assessed by the mini ICF-APP and neuro-cognitive performance, assessed by

the Matrics Cognitive Consensus Battery (MCCB). Other outcomes of interest are

the Brief Symptom Inventory (BSI) and the Health of the Nation Outcome Scales

(HoNOS); together with prescribedmedication, treatment retention and completion rates.

Outcomeswill bemeasured at baseline, 2 weeks into treatment (prior to a potential switch

of intervention arm), post-treatment and at 6 and 12-month post-treatment follow-ups.

Expected Outcomes: We expect an overall improvement; however, with differences

in specific domains for each treatment arm, with those completing INT showing
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better outcomes than IPT and CGP, respectively. We anticipate that lower functioning

participants will drift to CGP and higher functioning participants to INT.

Conclusion: Due to the complexity of treatment for patients with a schizophrenic

psychosis, we consider it crucial to compare different treatment options for those more

severely affected, therefore, requiring inpatient treatment.

Trial registration: www.clinicaltrials.gov (ID: NCT03316664; 17.10.2017).

Keywords: schizophrenic psychosis, randomized controlled trial, inpatient, CBT for groups, NCR, INT, IPT

BACKGROUND

Schizophrenic psychoses are severe mental disorders, with
a heterogeneous combination of symptoms and a lifetime
prevalence of around one per cent (1, 2). Characteristic
symptoms, albeit not exclusive, are hallucinations, delusions,
apathy, blunting of affect, disorganized speech and thinking,
together with cognitive impairment (3). Those affected are struck
in the prime of life and are frequently unable to cope with
the challenges of everyday life; experiencing impairment and
disability in multiple domains, including the ability to maintain
social relationships, sustain employment, and live independently
(1, 2).

The treatment of schizophrenic psychoses remains a
challenge; only around half of the patients show substantial
clinical improvement (4). Treatment of Schizophrenia still
relies predominantly on antipsychotic agents (5). Since their
clinical introduction over 60 years ago, the Dopamine D2
receptor antagonism remains the pivotal mechanism of
action. Newly developed antipsychotics follow the strategy of
maintaining this effect, while attempting to improve tolerability
(5). The pharmacological treatment of schizophrenia is
often limited due to side-effects (6–8). Overall, antipsychotic
agents are most effective in reducing positive symptoms, in
comparison other symptom domains, such as psychosocial
functioning, negative symptoms, and cognition show minimal
improvement (5, 9).

In the past few decades, psychological interventions
have been shown to be effective when used in conjunction
with pharmacological treatment (10, 11). Psychoeducation,
assertiveness training, family therapy, cognitive behavioral
therapy, and cognitive remediation treatment programs have
been developed and systematically studied and further improved
(10–15). Current guidelines recognize their importance for
treatment and outcome, correspondingly implementation
early on in treatment is recommended, even in hospitalized
patients (16–19). However, current evidence regarding the
effectiveness of psychotherapeutic interventions has been
obtained primarily in studies of outpatient populations; studies
in chronic and low functioning patients hospitalized for
treatment are sparse (20, 21), with patient recruitment a major
challenge (22).

The Integrated Psychological Therapy (IPT) for patients with
schizophrenia is one of the first manualized integrated cognitive
remediation therapy programs for groups, combining social

skills, neuro- and social cognition in a single therapy (23, 24).
Since the first trial in 1980, IPT has been extensively studied,
with empirical evidence consistently demonstrating its efficacy;
consequently, it is currently implemented in clinical practice
(25). The further development of IPT has led to Integrated
Neurocognitive Therapy (INT) for Schizophrenia, a manualized
cognitive remediation therapy, which includes a computerized
neurocognitive training component (Cogpack CGP) (26, 27). In
clinical trials INT has been shown to not only improve neuro-
social-cognitive performance but also to have the potential to
improve functional outcome and to reduce negative symptoms
(24, 27–29).

Although both INT and IPT seem to be effective treatments
for patients with schizophrenia; the therapeutic approaches
differ in terms of the symptoms they address, together with
how the intervention is delivered (29, 30). Through its plain
and straightforward design, IPT is suitable for chronic and
hospitalized patients (31). However, IPT does not target all the
cognitive domains impacted in schizophrenia (32). In contrast,
INT not only integrates these cognitive domains in its therapeutic
approach, it also includes elements designed to improve self-
awareness and perception of the environment. Furthermore, it
includes a computer-based cognitive training, with effects of its
own. Consequently, INT is a more complex and challenging
intervention than IPT for both therapists and participants (29).
Primarily for this reason, INT trials to date have been conducted
almost exclusively in outpatient settings (29, 30).

Generally, outpatients are less severely ill (33), which may
have implications regarding the implementation of INT for
patients requiring hospitalization for treatment. To the best of
our knowledge, there have been no trials directly comparing IPT
to INT; it is therefore not known if both therapy approaches
are equally effective or if one program works better for certain
patients or is indeed detrimental for others. Important factors
which need to be taken into account are the symptom load and
severity in patients requiring hospitalization for treatment, the
conditions of the treatment unit, in particular fluctuation in the
patient population, together with the presence of patients with
disturbing behavior (21).

Therefore, we plan to conduct a single-blind, randomized,
controlled trial comparing INT, IPT, and CGP in patients with
schizophrenia requiring hospitalization for treatment; to assess
the efficacy and feasibility of INT as a treatment programme for
such patients. The main outcomes for the assessment of efficacy
are changes in symptom load and functionality, together with
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TABLE 1 | Inclusion and Exclusion criteria.

Inclusion criteria

Participants are competent to give informed consent, as determined by the

referring physician or psychiatrist.

Diagnosis of Schizophrenia or Schizoaffective Disorder according to DSM-5 (34)

Participants are between 18 and 65 years of age.

Completion of regular compulsory education.

German language proficiency as a native speaker or level B1 Common European

Framework of Reference for Languages (CEFRL) (35)

Exclusion criteria

Unwilling or unable to comply with study instructions.

Low Intelligence as confirmed by failure to complete regular compulsory

education.

Currently in another psychotherapeutic treatment, either in individual or group

sessions.

Current consumption of alcohol or illicit drugs.

cognitive performance. Outcomes for feasibility are retention,
switch rates, and overall therapy attendance.

METHODS

Design
We have designed an 8-week, randomized, controlled, assessor-
blind, three-parallel-arm trial for patients diagnosed with
a schizophrenic psychosis. All patients with the diagnosis
of a schizophrenic psychosis (according to the DSM 5
Diagnostic criteria) are eligible to participate. In order to
allow the participation of chronic and low-functioning
patients, the inclusion criteria were deliberately broad
(see Table 1).

Recruitment
The Center for Integrative Psychiatry [ZIP: (German) Zentrum
für Integrative Psychiatrie], is part of the Psychiatric University
Hospital of Zurich specializes in treating “heavy-users,” i.e., those
patients with frequent or long-term hospitalizations for whom
outpatient treatment is often insufficient. Participants will be
recruited among the patients hospitalized for treatment in the
Unit for Psychotic Disorders of the ZIP.

Interventions and Therapists
Cogpack is a computer-based neuropsychological cognitive
training program, covering seven domains: visual-motor skills;
processing speed; vigilance; executive functions; memory; verbal
comprehension and problem- solving (26, 36). Tasks employed
will be identical to those used in the INT sessions. The difficulty
level of each task is adapted automatically by the program. At the
end of each task, the computer program generates a feedback-
report for every user on their performance including “percentage
correct” and “completion speed.” Cogpack will be delivered by a
psychiatric medical resident, with cognitive behavioral training
and a 2-h introduction to the computer program followed by
practical training.

Integrated Psychological Therapy (IPT) is a manualized
psychological intervention consisting of five modules (37). The
five modules are hierarchically arranged and deal with cognitive
deficits, perceptual deficits, verbal communication, social skills,
and problem-solving, with successively increasing complexity in
each module. The procedure and contents for each module are
broadly predefined and can be adapted to each group’s specific
needs. Therapists delivering IPT are nurses (as IPT has been
traditionally delivered) with basic training in cognitive behavioral
methods and a 3-day seminar on IPT followed by practical
training and regular supervision.

Integrated Neurocognitive Therapy (INT) is a manualized
psychological intervention consisting of four modules. Each
module consists of neuro- and social-cognitive elements,
together with stress and emotional regulation domains. The
complexity of the modules increases successively as do the
emotional demands. INT has a strategy-based-learning and a
drill-and-practice approach, where the same didactic structure
is applied to each domain (27, 38). One peculiarity feature
of INT is the integration of cognitive domains, together with
self-awareness/perception; and computer exercises (CGP) (26).
Therapists delivering INT have a psychology and psychotherapy
degree and have attended a 3-day seminar on INT, followed by
practical training and receive regular supervision.

Taking into account the usual length of stay in our unit,
together with current recommendations, we have adapted
both IPT and INT to 20 session programmes comprising the
contents of all modules, whilst respecting the specifications
and recommendations of the manuals. Cogpack modules are
analogous to those of INT. For an overview of the parallel
interventions according to TIDieR (see Table 2).

Randomization and Switch Procedure
Following baseline assessment, patients will be randomly
assigned (1:1:1 fashion) to either IPT or INT (active
interventions) or Cogpack (control intervention). We expect
six to eight participants in each treatment arm. Through
randomization, there is the possibility that some participants
will experience difficulties with their assigned treatment
group. In such cases, patients will be permitted to switch to
another treatment arm after 2 weeks. The sole criterion for
switching intervention arm is patient preference due to excessive,
respectively insufficient demands. We have chosen not to
formulate explicit criteria for switching intervention arm for two
reasons; first of all to empower patients in their commitment to
therapy; second to prevent bias through the delayed selection
of participants.

After participation in a minimum of 16 sessions (60–90min
each) in one treatment arm, the intervention will be completed;
follow-up assessments will be carried out at 6 and 12 months. For
a Study- Flow diagram (see Table 3 and Figure 1).

Ethical and Regulatory Considerations
The study will be conducted in Switzerland in accordance
with current regulations. The ethics committee of the Canton
of Zurich approved the study protocol (BASEC Nr.: 2017-
01351). The study protocol was registered in clinicalTrials.gov
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TABLE 2 | Content and chedule of Interventions (ToM: Theory of Mind).

IPT INT CGP

First Block Module 1 Module A Module A

Sesion 1 Card sorting Information processing Information processing

Sesion 2 Verbal concept Attention/vigilance Attention

Sesion 3 Verbal concept Perception of emotions Attention

Sesion 4 Search strategies Perception of emotions Vigilance

Second Block Module 2 Module B Module

Sesion 1 Information collection Verbal and visual learning Verbal and visual learning

Sesion 2 Interpretation and discussion Memory Memory

Sesion 3 Interpretation and discussion Social perception (ToM) Memory

Sesion 4 Title finding Social perception (ToM) Verbal and visual learning

Third Block Module 3 Module C Module C

Sesion 1 Repetition/paraphrasing Thinking / problem solving Thinking / problem solving

Sesion 2 Questions and answers Problem-solving Thinking / problem solving

Sesion 3 Asking questions Problem-solving Thinking / problem solving

Sesion 4 Focussed communication Problem-solving Thinking / problem solving

Fourth Block Module 4 Module C / Module D Module C /Module D

Sesion 1 Cognitive processing Social schemata Thinking / problem solving

Sesion 2 Cognitive Processing Social schemata Thinking / problem solving

Sesion 3 Role-playing games Working memory Working memory

Sesion 4 Role-playing games Working memory Working memory

Fifth Block Module 5 Module D Module D

Sesion 1 Problem identification Attribution Working memory

Sesion 2 Generating solutions Attribution Working memory

Sesion 3 Generating solutions Attribution Working memory

Sesion 4 Implementing solutions Emotion regulation Working memory

(NCT03316664; 17.10.2017). Written informed consent will be
obtained from the participants before study enrollment.

Assessments of Outcomes, Raters
Study measurement and outcomes will be assessed by raters
blinded regarding group allocation and treatment of the
participants. Raters have a psychology degree and training in
research methods. All raters have been systematically trained
in the use of the study instruments. To ensure raters are blind
to treatment arm, they will have no access to patient or study
records beyond the strict requirements for rating.

Furthermore, rating sessions will be conducted outside the
ward and treatment facilities. In the case of a participant revealing
treatment arm allocation to the rater this will be documented.
Following the completion of the study, such violations of blinding
will be analyzed to determine whether they modified the results.

Assessment of Outcome, Instruments
Primary outcomes are change in symptom load as measured
by the Positive and Negative Syndrome Scale (PANSS) (39),
in level of functioning as assessed by the MINI ICF- APP
(40) and performance in the Matrics Cognitive Consensus
Battery (MCCB) (32). Other outcomes of interest are symptoms
and complaints as measured by the Brief Symptom Inventory
(BSI) (41), overall severity (or improvement) as measured
by the Clinical Global Impression (CGI) (42) scales, overall

functionality as measured by the Global Assessment of
Functioning (GAF) (43), along with overall mental health
as measured by the Health of the Nation Outcome Scales
(HoNOS) (44). An overview of the outcome measurements
is given in Table 4. Besides these measurement instruments,
basic demographic, and clinical characteristics together with
medication will also be collected.

Statistical Analysis
We calculated our required sample size using G∗Power 3.1 (51)
(ANOVA: Repeated measures, three groups, four measurement
points; effect size F = 0.25; < = 0.05; Power = 0.80; number of
groups = 3). Based on that calculation, at least 90 participants
(30 in each study arm) completing the intervention are required
in order to detect small to moderate size differences. Cohen’s d
(effect size) will be used to compare the percentage of variation in
the groups before and after treatment.

All data sets of participants will be analyzed, on an intention
to treat basis. Data at baseline, second week and after the
intervention, as well as at 6 and 12-months post-intervention
will be considered (see Table 3). The demographic and clinical
characteristics of the sample will be compared at baseline
using an analysis of variance (ANOVA), except for gender and
age, which will be assessed using an analysis of covariance
(ANCOVA). To compare the overall effect of treatment over time
in the three groups, data from the full intent to treat sample
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TABLE 3 | Schedule of enrolment, interventions, and assessments.

Study period

Enrolment Allocation Post allocation Close-out

Time Point –t1 t0 t1 t2 t3 t4 t5

Enrolment

Eligibility screen X

Informed consent X

Allocation X

Switch X

Interventions

INT

IPT

Cogpack

Assessments

Demographic data X X

Psychopathology X X X X X

Psychosocial functionality X X X X X

Neurocognition X X X X X

Medication X X X X X

Safety X X

FIGURE 1 | Study flow chart.

will be analyzed using a repeated-measures analysis of variance
(ANOVA) with treatment as the intergroup factor and time as
the intrasubject factor. Post-hoc analyses will be performed using
Student’s t-test for intergroup comparisons. Reported adverse
effects and safety-related events will be analyzed separately as will
withdrawal from the study or treatment group changes.

Participants Switching Groups, Drop-Outs,
and Missing Data
Drop-outs will be replaced until the calculated number
of participants has completed the intervention; all enrolled
participants will be allowed to complete the intervention. Patient
switching therapeutic arm will be considered as drop-outs and
will be replaced correspondingly; however, they will be allowed
to complete the intervention and outcomes will be assessed as
scheduled. For all dropouts, an additional intention to treat, and
last observation carried forward analysis will be performed.

In contrast to drop-outs the assessment of outcomes and
observation of participants switching groups will be continued.
Data prior to switching will be analyzed and reported
separately in order to avoid bias duplication of results for a
particular participant.

The outcomes of those participants who completed the
intervention after switching groups will undergo a post-
hoc analysis with those who completed their treatment
intervention without switching. A multivariate analysis of
variance (MANOVA) will be performed, taking into account the
switch of intervention together with outcomesmeasured pre- and
post-intervention; i.e., ignoring the outcomes at week two for
those not switching intervention arm. Groups for analysis will
be constructed according to the number of participants actually
switching interventions: the effect of the four first sessions
will be categorized according to the change and included in
the analysis.
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TABLE 4 | Outcome measurements.

Test instrument Description

Positive and Negative

Syndrome Scale

(PANSS)

The PANSS is a semi-structured interview designed to

measure the severity of psychopathology in adult

patients with a psychotic disorder, mainly schizophrenia

and schizoaffective disorder (39, 45). It measures

symptoms in three domains, positive (seven Items),

negative (seven items), and general-non-specific

symptoms (16 items). Each item is rated on a

seven-point Likert scale: from 1 (not present), and from 2

(present) to 7 (very severe). The PANSS range is from 30

to 210 (39).

Mini ICF—APP The Mini-ICF-APP was developed (40), as a short

observer-rated scale for assessing the level of

functioning according to the International Classification

of Functioning, Disability, and Health (ICF). It assesses 13

domains of functioning, with anchor definitions provided

in the manual. Each item is rated on a five-point Likert

scale from 0 (no disability) to 4 (total disability).

MATRICS Consensus

Cognitive Battery

(MCCB)

The MATRICS (Measurement and Treatment Research to

Improve Cognition in Schizophrenia) Consensus

Cognitive Battery was developed to provide a relatively

brief evaluation of key cognitive domains relevant to

schizophrenia and related disorders (46). The test

Battery includes 10 tests which represent seven different

cognitive domains; the test battery is administered as a

unit in a standard order. To facilitate a valid interpretation

of test scores psychometric properties and normative

data were also analyzed (47).

Clinical Global

Impression (CGI)

The CGI scale is a brief, easy to use and pragmatic tool

for the assessment of psychiatric illness severity and

changes over time (42, 48, 49). The CGI consists of

three subscales: 1. Severity of Illness (CGI-S), 2. Global

Improvement (CGI-I), and 3. Efficacy Index (CGI-E).

CGI-S and CGI-I have a seven-point Likert scale

response format. It ranges from 1 representing the

“healthy subject” to 7 the “extremely ill subject.” The

CGI-I ranges from 1 “significant improvement” to 7 “most

severe deterioration,” whereby a score of 4 indicates no

change. The CGI-E relies on several parameters from

whom an index is calculated.

Global Assessment of

Functioning (GAF)

The GAF is an observer-rated, 100-point single item

scale that rates overall functioning on a continuum from

mental health to mental illness (43). The scale ranges

from 1 (representing the most impaired individual) to 100

(representing the healthiest individual), divided into (10)

deciles, 0 denoting insufficient information to make a

judgment.

Health of the Nation

Outcome Scales

(HoNOS)

The HoNOS is an observer-rated scale and consists of

12 items with a five-point Likert scale response format

from 0 (no problems) to 4 (severe/very severe problems).

Scores above two are considered clinically significant.

The items were combined into four dimensions; each

subject can be evaluated on items, subscale scores and

the total score (44, 50).

If a participant withdraws from the study, his data will be
anonymized, and his name will be deleted permanently from
the study.

Data Sharing and Publication
After completion of the study, a report for publication in a
peer-reviewed journal will be prepared. The manuscript will

TABLE 5 | Expected outcomes.

Intervention

Expected outcomes INT IPT Cogpack

Overall improvement (CGI) + + +

Overall functionality (GAF) +++ ++ +

Prescribed medication + ++ +++

Drop out-switch of treatment group +++ ++ +

Completion of therapy ++ ++ +++

Symptom load (PANSS) + + +

Symptom perception (BSI) ++ ++ +

Psychosocial functioning (mini ICF) ++ ++ +

Psychosocial functioning (HoNOS) ++ ++ +

Neurocognitive performance (MCCB) +++ + ++

Speed of processing ++ + +++

Verbal learning +++ ++ +

Working memory (non- verbal) ++ + ++

Working memory (verbal) ++ ++ +

Reasoning and problem solving +++ ++ ++

Visual learning ++ + +++

Social cognition ++ ++ +

Attention/Vigilance +++ ++ +++

be edited/compiled according to the CONSORT statement
recommendation (52–54). The study protocol has been registered
at: www.clinicaltrials.gov (ID: NCT0331664; 17.10.2017). The
study protocol was written according to the SPIRIT 2013,
statement for reporting of trial protocols (55) and the TIDieR
guidelines (56).

Expected Outcomes
We expect all treatment arms to show similar overall rates of
improvement; with differences in specific domains. Regarding
symptom load, we do not expect any treatment arm to perform
significantly better than the others. Regarding psychosocial
functioning, we expect INT and IPT to be superior to
CGP. Regarding cognitive abilities, we expect that patients
participating in INT will perform better than both CGP and
IPT participants.

Regarding the feasibility and implementation of the treatment
arms, we expect similar retention rates in all treatment arms.
Moreover, we anticipate that chronic and lower functioning
participants will switch to CGP; whereas higher functioning
participants may switch to INT, with lower fluctuation in IPT.
Consequently, we anticipate slightly higher retention rates for
IPT, followed by INT and CGP. For an overview of the expected
outcomes (see Table 5).

DISCUSSION

Schizophrenia is a severe chronic disorder; those affected are
frequently not able to cope with everyday challenges. Despite
advances in treatment and an increase in treatment options
the proportion of patients with schizophrenia who fully recover
remains practically unchanged, this holds especially true for
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those requiring hospitalization for treatment (4, 57), however, for
methodological reasons, those severely affected by a psychiatric
disorder (i.e., those requiring hospitalization) are frequently
excluded from studies testing new treatment interventions
(58, 59).

The implementation of a new treatment intervention in
clinical practice and moreover in an inpatient setting is a
major challenge presenting a number of methodological and
logistic problems. Firstly, patients hospitalized for treatment
are generally more heterogeneous, with several co-morbid
conditions, as well as being more severely affected than
those typically included in studies. Especially patients with
psychotic disorders who are more severely affected tend to
have less insight and treatment motivation; consequently, they
are less likely to enroll in therapy. Furthermore, the very
negative and cognitive symptoms which require treatment may
themselves interfere with treatment. Participants may, therefore,
be unable to cope with the demands of therapy, leading to
demotivation and frustration, which may lead to drop-out from
therapy. We have therefore chosen to compare three treatment
interventions with similar therapeutic targets and approaches,
but differing participation (for patients) and implementation (for
therapists) thresholds.

In clinical practice, factors relating to a patient which may
affect the therapeutic outcome are considered before initiating
treatment. This procedure is, however, incompatible with a
randomized assignment of treatment. Furthermore, it makes
it impossible to determine if a treatment is really feasible
for a group of participants. Therefore, we chose to allow a
switch of treatment groups after four sessions, a challenging
methodological alternative which should, however, facilitate
participants finding the appropriate therapy whilst allowing us
to achieve our study goals. The decision to switch from one
intervention to another is entirely the participant’s choice. This
approach strengthens the commitment of participants toward the
therapy (60), by reducing feelings of failure or inadequacy which
may be raised by psychometric and neurocognitive testing (61).
Furthermore, we consider this approach will reduce a potential
delayed selection bias.

Taking into account that participants switching treatment
arms will continue their treatment, we have decided to continue
the assessment of outcomes. Baseline severity will, in such cases,
correspond to the time when the main therapy began. This has
as a consequence that in addition to the three original treatment
arms other treatment arms emerge, namely those of switching
from one treatment to another. Since we are not able to accurately
foresee how many participants will use this option, and if so
to which treatment option they will switch, we have decided to
include this in a post-hoc analysis. To avoid bias and duplication,
we will consider participants switching groups as drop-outs in the
primary analysis.

The assessment of outcomes uses a variety of instruments
measuring symptom load, neuro-cognitive performance and
psychosocial functionality since we expect each treatment arm
to show a unique response profile (11). For symptom load, we
have chosen to use the PANSS, since it is considered the most
specific and validated scale for measuring change in patients

with a schizophrenic psychosis (62, 63). The MCCB is regarded
as the standard test battery for use with patients diagnosed
with schizophrenia; it is claimed as both robust to learning
effects and sensitive to change (47). Taking into account that
improvements in symptomatology and neuro-cognition should
lead to increased autonomy, we have chosen the mini-ICF-APP
to assess psychosocial-functioning independently of the main
diagnosis (40, 64, 65). Using this set of outcome measures, we
expect to assess all facets of the interventions, whilst facilitating
the interpretation and comparison of our results with those from
previous studies (63).

We anticipate an overall improvement in all participants,
regardless of group allocation. This may be attributable to
pharmacological treatments administered to the participants. For
the same reason, we do not anticipate significant differences in
symptom load. However, we do not exclude to find differences
in dose equivalents of administered medication, primarily
antipsychotics and benzodiazepines. Furthermore, we hope for
a reduction of polypharmacy. In order to quantify this effect;
medication, respectively dose and dose equivalents, will be taken
into account as possible confounders (66). Pharmacological
treatment will not be restricted since we consider withholding
or delaying pharmacological treatment for methodological or
design purposes to be unacceptable; furthermore, in clinical
practice, psychological interventions are used as an add-
on to pharmacological therapy (11). Offering just a single
psychotherapeutic treatment could be ineffective for some
patients and at worst detrimental, which could lead to treatment
abandonment (67). An intervention which is neither accepted
nor tolerated by participants should not be imposed on them.

The allocation of a patient to a treatment arm which does
not meet his needs is considered to be unacceptable and
may have detrimental effects. To avoid this situation, we have
decided to allow participants to switch groups under particular
conditions. We consider this approach to be both appropriate
and compatible with the trial objectives since we are also
interested in evaluating feasibility. In order to minimize the effect
of group changes on the primary and secondary outcomes of
the study, and to have similar treatment duration and number
of sessions, we have chosen to conduct a second assessment
prior to a (potential) change of groups. We consider 2 weeks,
respectively four sessions, sufficient to determine the suitability
and safety of a therapy. INT in outpatient setting shows low drop-
out rates and high rates of attendance which indicates a high level
of acceptance and motivation and lends support feasibility (29).
Another aim of this study is to evaluate whether this also applies
to inpatient settings.

Another challenge of this trial was the adaptation of a
treatment (INT) designed for outpatients to an inpatient setting
(29, 38). The hierarchical structure of the intervention, the
density of the therapeutic sessions, and the duration of the
therapy had to be taken into account together with the fact
that the original therapeutic design foresees closed therapeutic
groups (27). For its implementation in an inpatient setting, we
subdivided the intervention into modules or blocks comprising
of four sessions, allowing the participants to join the therapy
at specified times thus allowing for (semi)closed groups. The
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disadvantage of this approach lies in the hierarchical structure of
both INT and IPT interventions (23, 27), which leads participants
potentially starting with a more challenging topic; to minimize
this effect blocks or modules also had a bottom-up structure
allowing new participants to integrate quickly into the group.

Lower functioning patients with low functioning, including
those with chronic schizophrenia, seem to benefit from higher
frequency psychotherapy (21, 68). We, therefore, concluded that
two weekly sessions of 90min would fulfill this demand. Taking
into account the usual length of stay in our unit (6 to 8 weeks),
together with current guidelines (17–19) we have chosen to offer
at least 16 sessions to participants. For methodological reasons it
was not possible to condense both therapeutic interventions to
this number of sessions, therefore IPT, INT and CGP have been
adapted to 20 sessions programs, respecting the specifications of
the treatment manuals.

We considered this to be compatible with the average length
of stay in our unit, since some patients remain in treatment for
more than 8 weeks. Participants are also encouraged to continue
participation after discharge. Although we consider that the
completion of a treatment programme to be an important factor
determining response, evidence suggests that response is not
associated with treatment duration and number of sessions (10).

There is reason to believe that the three treatment arms
will differ from one another due to top-down and integration
effects on multiple domains. In respect of social- and neuro-
cognition, we expect INT and IPT to outperform CGP (36, 69).
Nevertheless, we cannot rule out that CGP may also lead to
improvements in neuro-cognitive abilities, in particular MCCB
domains tested on the computer due to learning and practice
effects (12, 70). We expect INT participants to achieve a higher
psychosocial performance than CGP, but similar to those of IPT.

Although INT and IPT have common roots, applying similar
technics for social cognition (23, 27, 37), we expect INT to deliver
better outcomes due to its higher complexity and integrative
approach (see Table 5).

In our study, we wish to evaluate the feasibility of a
psychotherapeutic intervention in a unit specialized for the
treatment of chronic and low functioning patients with a
schizophrenic psychosis. Therefore, the effort required to
implement such regular group psychotherapy will also be taken
into account. The IPT treatment programme is manualized
and has traditionally been delivered by nursing staff after an
introductory seminar and workshop (23). The implementation
of INT is more challenging since it also requires a trained
psychotherapist (27). CGP, on the other hand, is easily
implemented and requires practically no training to deliver (26,
71, 72). However, professional experience is a significant factor
predicting therapy outcome. Moreover, the therapist variable is
an essential factor relating to motivation to participate in the
therapy and influencing drop-out rates (73–75). Consequently,
all therapists running groups in this study will receive regular
supervision and training.
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In patients with physical chronic diseases, the prevalence of major depressive disorder 
(MDD) is approximately 2- to 3-fold higher than in the general population, and it can reach 
up to 20–40%. The comorbidity of MDD with chronic medical diseases is associated with 
poorer quality of life, increased medical symptom burden, poor adherence to self-care 
regimens, increased risk of functional impairment, morbidity, and mortality, and also higher 
medical costs. Despite this evidence, in routine practice, psychological issues and 
concerns are frequently inadequately managed. This consensus document proposes that 
a proper diagnosis, a multidisciplinary approach, and a personalized treatment plan would 
allow patients with MDD and chronic comorbidities to be more compliant, to improve the 
outcomes, to reduce possible relapses in the long term, and to prevent or better manage 
complications and adverse events. This proposal might be useful for any health professionals 
who deal with patients with chronic diseases, as it can help to pay more attention to the 
emotional impact of these conditions, in particular in terms of depressive symptoms.

Keywords: depression, major depressive disorder, chronic diseases, diabetes, rheumatoid arthritis, cancer, 
Parkinson’s disease

INTRODUCTION

The prevalence of major depressive disorder (MDD) in the general population is approximately 
6.6% (Kessler et  al., 2005), with a lifetime prevalence of approximately 11% (Lim et  al., 2018). 
In patients with chronic diseases, MDD prevalence is approximately 2- to 3-fold higher, notably 
reaching up to 20–40% (Read et  al., 2017). A higher prevalence of MDD has been found in 
patients with a range of chronic conditions, including cardiovascular diseases (Rudisch and 
Nemeroff, 2003), diabetes (Anderson et  al., 2001), arthritis (Matcham et  al., 2013), and cancer 
(Smith, 2015). The WHO World Health Survey (WHS) found a greater prevalence of MDD 

264

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/journals/psychology
www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles
http://crossmark.crossref.org/dialog/?doi=10.3389/fpsyg.2020.542444﻿&domain=pdf&date_stamp=2020-09-24
https://www.frontiersin.org/journals/psychology#editorial-board
https://www.frontiersin.org/journals/psychology#editorial-board
https://doi.org/10.3389/fpsyg.2020.542444
https://creativecommons.org/licenses/by/4.0/
mailto:francesca.b.zizzi@gmail.com
https://doi.org/10.3389/fpsyg.2020.542444
https://www.frontiersin.org/articles/10.3389/fpsyg.2020.542444/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2020.542444/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2020.542444/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2020.542444/full


Almeida et al. Management of Depression in Chronic Diseases

Frontiers in Psychology | www.frontiersin.org 2 September 2020 | Volume 11 | Article 542444

in people who had at least one chronic condition (9.3–23%), 
compared to those with none (3.2%; Moussavi et  al., 2007). 
The comorbidity of MDD with chronic diseases has been 
associated with poorer quality of life, increased symptom burden, 
poor adherence to self-care regimens, increased risk of morbidity 
and mortality, and higher medical costs (Moussavi et  al., 2007; 
Katon, 2011; Reddy, 2016). Beyond that, functional impairment 
is more severe in patients with comorbidity compared to that 
in patients with either MDD or a chronic disease exclusively 
(Moussavi et  al., 2007; Kang et  al., 2015).

Despite this, clinicians frequently fail to address the 
psychological component of chronic diseases. Depressive 
symptoms are often inadequately managed because of a lack 
of training, guidelines, and recommendations (Read et  al., 
2017). In a fundamental attempt to fill this gap, this 
multidisciplinary consensus document was produced with two 
main purposes: (1) to describe the prevalence of MDD in 
patients with chronic diseases (i.e., diabetes, rheumatoid arthritis, 
cancer, and Parkinson’s disease) and (2) to define guidelines 
to manage this specific patient population. The multidisciplinary 
international advisory board was composed of European experts 
with proven experience in caring for patients with chronic 
diseases and MDD. The expert consensus statement rests on 
literature evidence. An extensive review of the literature was 
performed to identify studies investigating prevalence, clinical 
manifestation, and impact on outcome of MDD in patients 
with chronic diseases.

MATERIALS AND METHODS

The review was conducted according to the Preferred Reporting 
Items for Systematic Review and Meta-Analyses (PRISMA) 
guidelines (Moher et  al., 2009). Four electronic databases 
(MEDLINE, PubMed, CINAHL, and PsychINFO) were searched 
to identify studies. The following terms were used in combination 
with a range of subject headings for each database: (depression 
OR depressive OR mdd OR mood OR psychiatr* OR psychol*) 
AND (diabetes OR diabet* OR rheumatoid arthritis OR arthritis 
OR rheumat* OR cancer OR tumor OR oncol* OR Parkinson’s 
disease OR Parkinson OR chronic illness OR progressive disease).

MDD and Chronic Diseases: A Close 
Relationship
The relationship between MDD and chronic diseases is 
bidirectional (Katon, 2011). Physical symptoms can cause or 
exacerbate depressive symptoms, but the reverse also occurs, 
with depressive symptoms antedating the onset of health problems 
(Katon, 2003). The adverse health risk behaviors and the 
psychobiological changes associated with MDD can increase 
the risk for chronic diseases, and the biological changes and 
complications associated with chronic medical conditions can 
precipitate depressive symptoms leading to MDD (Katon, 2011). 
Chronic physical morbidity can also lead to MDD through 
psychosocial factors such as symptom burden, disability, decreased 
quality of life (Katon, 2003), pain (Bair et al., 2003), dysfunctional 

beliefs about disease, and ineffective coping (Ziarko et al., 2014). 
MDD can worsen the outcomes of chronic diseases because 
of its effect on proinflammatory factors, the hypothalamic-
pituitary axis, the autonomic nervous system, and metabolic 
factors, in addition to being associated with a higher risk of 
engaging in health risk behaviors (Katon, 2011). Furthermore, 
poorer disease management may occur in MDD patients, as 
they less likely adhere to medical regimens (Alexopoulos et al., 
2008; Katon, 2011). Although a cause-effect relationship between 
MDD and chronic diseases has not been established, there is 
growing evidence that the neurobiological changes of chronic 
diseases and the associated psychological distress can lead to 
MDD (Read et  al., 2017). Vascular brain lesions, reductions 
of neurotransmitters in the limbic area, hyperactivity of the 
hypothalamic-pituitary-adrenal axis, hormonal, metabolic, and 
immune-inflammatory dysregulations are common in many 
chronic diseases, and have been linked also to MDD (Nestler 
et  al., 2002; Camus et  al., 2004; Freeman et  al., 2004; Pariante 
and Lightman, 2008; Bogdan et  al., 2013; Miller and Raison, 
2016; Penninx, 2017). A persistent inflammatory status has 
been frequently found in the course of many chronic diseases 
and has been associated with a higher risk for MDD (Nestler 
et  al., 2002; Miller and Raison, 2016). As MDD has been 
linked to low-grade inflammation/dysregulated inflammation, 
in the long term such condition may predispose to the onset 
of a chronic disease (Miller and Raison, 2016).

MDD and Diabetes
Patients with MDD and those with diabetes patients share 
reciprocal susceptibility and a high degree of comorbidity 
(Canadian Diabetes Association Clinical Practice Guidelines 
Expert Committee et al., 2013; Pouwer, 2017). The prevalence 
of depressive symptoms among patients with diabetes is in 
the range of 30%, and the prevalence of MDD is approximately 
10%, which is double the overall prevalence in people without 
a chronic disease (Canadian Diabetes Association Clinical 
Practice Guidelines Expert Committee et  al., 2013). Risk 
factors for MDD in patients with diabetes have been identified 
as female sex, adolescents/young adults and older adults, 
poverty, few social supports, stressful life events, poor glycaemic 
control, longer duration of diabetes, and presence of long-
term complications, especially painful neuropathy (Mezuk 
et al., 2008; D’Amato et al., 2016). In addition, the complexity 
of diabetes treatment regimens might be  highly demanding 
and its burden can lead to depressive reactions. MDD patients 
have an approximately 60% increased risk of developing type 
2 diabetes (Mezuk et  al., 2008). The possible mechanisms 
leading to diabetes in MDD patients involve adverse health 
risk behaviors (such as physical inactivity and obesity, 
responsible for insulin resistance) and psychological distress, 
which causes chronic hypothalamic-pituitary-adrenal activation 
with subclinical hypercortisolism (Mezuk et  al., 2008; Joseph 
and Golden, 2017). Moreover, long-term use of antidepressants 
has been related with an increased risk of diabetes (Andersohn 
et  al., 2009). In patients with type 1 diabetes, the presence 
of MDD has been associated with severe hyperglycaemia and 
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hypoglycaemia (Gilsanz et  al., 2018) and with increased 
cardiovascular mortality (Pouwer, 2017; Farooqi et  al., 2019). 
The prognosis for comorbid MDD and diabetes is worse than 
when each illness occurs separately: MDD amplifies the diabetes 
symptom burden and worsens clinical outcomes. On the other 
hand, MDD tends to be  longer and have a higher chance 
of recurrence (Peyrot and Rubin, 1999; Ludman et  al., 2004; 
Egede et  al., 2005).

MDD and Rheumatoid Arthritis
The prevalence of MDD can be  as high as 66% in patients 
with rheumatoid arthritis and almost 17% of rheumatoid arthritis 
patients have a current MDD (Matcham et  al., 2016; Fiest 
et al., 2017). Chronic pain and depressive symptoms are closely 
related as regards occurrence, and the coexistence tends to 
further aggravate the severity of both conditions (Sheng et  al., 
2017). Although the nature of the relation between pain and 
MDD remains unclear, recent studies have found considerable 
overlaps between pain- and depression-induced neuroplasticity 
and neurobiological changes (Sheng et al., 2017). Many studies 
have described the associations between peripheral and brain 
immune responses, which suggest shared pathophysiological 
mechanisms for immune-mediated inflammatory diseases and 
MDD (Nerurkar et  al., 2019). MDD is associated with adverse 
outcomes in rheumatoid arthritis: higher levels of pain and 
disability, lower quality of life, increased disease activity, reduced 
response to treatment, decreased likelihood of achieving symptom 
remission, and increased mortality (van den Hoek et  al., 2016; 
Fiest et  al., 2017).

MDD and Cancer
The rate of MDD in cancer patients is thought to be  up to 
three times higher than that in the general population (Linden 
et  al., 2012). Depressive symptoms of cancer patients exist on 
a continuum ranging from non-pathological sadness to an 
adjustment disorder to subclinical depression to MDD: it has 
been reported that 0–38% of cancer patients have a concomitant 
MDD and 0–58% suffer with depressive symptoms (Smith, 
2015; Sherrill et  al., 2017). MDD rates may vary depending 
on the site of primary cancer, age, and sex (Linden et  al., 
2012) and differ over the course of cancer. High rates of MDD 
are frequent around the time of diagnosis and in patients with 
advanced disease, while in cancer survivors 5  years after 
diagnosis, they are comparable to those of the general population 
(Linden et  al., 2012; Smith, 2015). Metastases and pain have 
been associated with more severe MDD (Ciaramella and Poli, 
2001) and the prevalence of MDD is significantly higher in 
patients with pain, suggesting how pain may have a causative 
role in MDD onset (Spiegel et  al., 1994). MDD in cancer is 
a multifactorial disorder involving psychosocial (psychological 
distress, maladaptive coping, previous mental disorders, and 
social and emotional support), biological (inflammation, 
hypothalamic-pituitary-adrenal axis activation, neurotransmitters, 
and hormones changes), and iatrogenic mechanisms (antiemetic 
drugs and immunotherapy agents, including INF-α; Leonard, 
2010; Smith, 2015). MDD in cancer leads to a poorer quality 

of life, compromises cancer outcomes, and results in higher 
rates of mortality (Satin et  al., 2009; Smith, 2015).

MDD and Parkinson’s Disease
The prevalence of MDD in Parkinson’s disease (PD) varies 
between studies (Aarsland et  al., 2011). However, a systematic 
review estimated that 50–70% of PD patients have been affected 
by MDD (Bomasang-Layno et  al., 2015). MDD in PD is more 
common than in age-matched controls with other chronic 
diseases, such as diabetes, hypertension, coronary artery disease, 
or congestive heart failure (Nuti et  al., 2004; Egede, 2007; 
Reijnders et  al., 2008; Tan, 2012) and can develop at any 
phase of the disease. Studies suggested that depressive symptoms 
may precede the diagnosis of PD by 5 up to 20  years, and 
MDD has been associated with an increased risk of developing 
PD with an incidence of 23% (Chaudhuri et al., 2006; Pellicano 
et  al., 2007; Postuma et  al., 2012; Chen et  al., 2013; Pont-
Sunyer et  al., 2015). Once PD is diagnosed, the annual rates 
of newly diagnosed MDD range from 1.86 to 10% (Aarsland 
et  al., 2011; Marsh, 2013; Yapici Eser et  al., 2017) and studies 
have shown that MDD tends to be  persistent and worsens 
over time (Aarsland et  al., 2011). Although the exact etiology 
is unknown, several hypotheses supporting the link between 
MDD and PD physiopathology have been proposed (Aarsland 
et  al., 2011; Santiago et  al., 2017). A significant biological 
mechanism is more probable than a pure reactive basis and 
could be a result of damage to serotoninergic neurotransmission, 
as well as limbic noradrenergic and dopaminergic mechanisms 
(Chaudhuri et  al., 2006). Other factors that might contribute 
to MDD in PD patients are stress-induced hypercortisolaemia, 
pain, genetic abnormalities, inflammation and changes in 
neurotrophic molecules, previous mood disorders, and 
psychosocial distress (Leonard, 2010; Aarsland et  al., 2011; 
Santiago et  al., 2017). In PD, MDD is associated with worse 
clinical outcomes: when untreated, MDD is related to earlier 
initiation of dopaminergic therapy, greater functional disability, 
faster physical and cognitive deterioration, increased mortality, 
poorer quality of life, and increased distress in caregivers 
(Aarsland et  al., 2011; Marsh, 2013).

MDD in Chronic Diseases: Diagnostic 
Problems
Although MDD is frequent in chronic disease patients, it 
remains often unrecognized and, despite the negative 
consequences on patient health, physicians tend to undertreat 
it (De Jean et  al., 2013). One reason for this could be  the 
diagnostic difficulty experienced by other specialists rather than 
psychiatrists. MDD may be  underdiagnosed when comorbid 
with a chronic disease, as it may be disguised by other symptoms 
that draw the attention of both patient and physician. Somatic 
disturbances such as fatigue, appetite disturbances, and sleep 
disorders may be  sequelae of physical problems rather than 
symptoms of MDD. In addition, the presence of pain could 
further complicate the diagnosis. To discern these situations, 
tools that highlight emotional, cognitive, and somatic aspects 
of pain are useful; for instance, symptoms such as hypo-volition 
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and anhedonia need to be  taken into consideration during 
anamnesis to establish the presence of depressive symptoms, 
regardless of pain. Additionally, patients with chronic diseases 
may deny MDD, whereas clinicians may sometimes have 
insufficient time to investigate the psychological component. 
Moreover, the stigmatization of MDD by both physicians and 
patients may jeopardize diagnoses. Furthermore, MDD is a 
complex combination of physical and mental symptoms, and 
when organic factors are involved, as in chronic diseases, 
patients struggle to accept treatment for psychological 
comorbidity (De Jean et al., 2013). General practitioners represent 
the first reference for patients with chronic diseases. However, 
they seem often unaware that MDD is common among them 
and that MDD affects the course of the diseases and clinical 
outcomes. For these reasons, recommendations for MDD 
diagnostic algorithms and screening practices in chronic diseases 
are needed.

Management of MDD in Chronic Diseases: 
The Multidisciplinary Team Approach
The National Institute for Health and Care Excellence (NICE) 
recommendations state that patients with chronic diseases 
and moderate to severe MDD, linked with functional 
impairment, should be  treated with a multidisciplinary team 
approach [National Collaborating Centre for Mental Health 
(UK), 2010; Kang et  al., 2015]. Collaborative care should 
be  part of a stepped-care program and coordinated at  
the primary and secondary care level; all sectors of care  
should be  integrated in a comprehensive approach to both  
mental and physical symptoms. A multidisciplinary team  
(including general practitioners, nurses, specialists, and mental  
health professionals) coordinated by a case manager should  
closely collaborate to provide a wide range of interventions  
[e.g., patient education, psychological and pharmacological 
interventions, medication management, follow-up controls; 
National Collaborating Centre for Mental Health (UK), 2010]. 

This approach has been shown to be  more effective than 
usual care as regards illness burden, physical, and psychological 
outcomes in patients with MDD and chronic diseases (van 
Eck van der Sluijs et  al., 2018). The first step to manage 
MDD in chronic diseases patients is the communication of 
the diagnosis as a step of the whole care process. Physicians 
should help to understand the complexity of the disease, 
focusing on the mutual relationship between organic, emotional, 
and cognitive aspects. A more structured physician-patient 
relationship has been associated to better outcomes (Linzer 
et al., 2015). Moreover, well-informed patients tend to be more 
autonomous and adherent to treatment. A psychological 
evaluation should be  implemented to detect or prevent 
psychological morbidity. A short preliminary assessment could 
be performed using rapid screening tools, such as the Hospital 
Anxiety and Depression Scale (an instrument developed to 
detect symptoms of anxiety and depression in patient with 
medical diseases) and the Distress Thermometer [Vodermaier 
et al., 2009; National Collaborating Centre for Mental Health 
(UK), 2010]. In case of positive screening, physicians must 
deepen the assessment and consider a psychological or 
psychopharmacological intervention, or, when symptoms are 
more severe, refer the patient to the psychiatrist or clinical 
psychologist. Educational programs may increase their 
sensitivity to MDD manifestations in chronic diseases and 
their comfort in the choice of treatment options. Table  1 
provides a detailed summary of some key-components to 
implement and sustain a multidisciplinary team approach 
to manage MDD in chronic diseases.

Management of MDD in Chronic Diseases: 
The Problem of Patient Adherence
Nearly 50% of patients with chronic diseases fail to adhere 
to medical directives, regardless of the drug latency or efficacy 
(Zolnierek and Dimatteo, 2009; Miller, 2016). It is important 
to pay attention to the psychological status of chronic diseases 

TABLE 1 | Key-components to implement and sustain a multidisciplinary team approach to manage major depressive disorder (MDD) in chronic diseases.

Component Features and methods

Developing a shared 
individualized care 
plan

•  Collecting a patient’s biopsychosocial semi-structured history of MDD and chronic illness (diagnoses, treatments, and complications) from 
different perspectives (psychiatric, medical, psychological, and nursing)

• Understanding and sharing the patient’s explanatory model of the disease
•  Negotiating the therapeutic alliance and identifying goals together with the patient from each perspective
• Sharing decision making processes within the team
• Explaining all the treatments to the patient in phases as an integrated process
•  Sharing the information and relevant events within the team and defining a case manager responsible for keeping the team and the patient 

updated
Systematic 
monitoring of the 
care plan

• Tracking the patient’s relevant clinical data in an electronic medical record accessible to the team members
• Discussing progress, caseload, and resistance encountered by the patient in team supervisions
• Assessing the patient’s needs and identifying new professionals, roles, and resources outside of the team required to meet them

Support of the 
patient self-care

• Providing tailored educational materials from each perspective to the patient
• Fostering the patient’s motivation to get better as a shared message
• Monitoring and promoting the patient’s adherence to the treatments and prescriptions mutually

Team training •  Organizing face-to-face training sessions to consolidate interprofessional collaboration ties and to develop a common language  
within the team

• Encouraging the expression of needs, doubts, disagreement within the team
• Planning scheduled training update sessions based on challenges and success
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patients, as MDD has been associated with poor adherence 
(Moussavi et  al., 2007; Katon, 2011; Reddy, 2016). Chronic 
patients’ adherence may be  influenced by many factors: 
understanding of the disease and treatment, beliefs about the 
benefits and efficacy of prescribed regimens, side effects, 
financial constraints, psychological conditions, and social 
support (Miller, 2016). To improve adherence, providing the 
patient with clear information about disease and treatment 
is fundamental to promote motivation to heal and appropriate 
health behaviors and also to reduce drop-out related to side 
effects or latency of clinical response (Miller, 2016). The 
relative importance of some symptoms for physicians, patients, 
and caregivers may be  different, and these differences could 
contribute to explaining the adherence to some prescriptions 
and the withdrawal of others. Clinicians should keep this in 
mind. A multidisciplinary team approach may help even in 
this case, as the whole therapeutic management can be  a 
real challenge for the single physician. More specifically, the 
adherence to psychological and psychopharmacological 
treatments in chronic diseases patients with MDD is a delicate 
matter. Tolerability and compliance should be  assessed on 
the long-term and the multidisciplinary team approach should 
start from the first visit, where the psychiatrist/psychologist 
can help patients to understand the therapeutic role and 
potential side effects of the therapy, increasing adherence 
(Freedland et  al., 2011). To reduce the high number of 
prescriptions and complexity of whole treatment of chronic 
diseases, the implementation of drugs targeting different 
symptoms may also increase adherence. Antidepressants, for 
example, that are effective in managing pain and depressive 
symptoms, may be  particularly useful in the treatment of 
patients with diabetes, rheumatoid arthritis, cancer, and 

Parkinson’s disease, where pain and depressive symptoms are 
frequently concomitant as stated above (Schreiber et al., 2015; 
Khouzam, 2016).

CONCLUSION

A proper diagnosis, a multidisciplinary team approach, and a 
personalized treatment plan would allow patients with MDD 
and chronic diseases to be  more compliant, to achieve better 
results, to reduce possible relapses, and to manage or avoid 
complications and some adverse events. To provide effective 
care to patients suffering from chronic diseases, health 
professionals have to appraise the role of psychosocial factors 
in the genesis and maintenance of these conditions, while 
recognizing how emotions and cognitions can influence response 
to treatment and the course of illness, paying particular attention 
to the presence of depressive symptoms. Further research on 
the relationship of MDD and chronic diseases and attention 
of health policy stakeholders are strongly encouraged.
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Background: Children with physical health long-term conditions (LTCs) have increased

risk of mental health difficulties relative to healthy peers. However, availability of

psychological support integrated into pediatric physical health settings is limited, and

there are long waiting times for access to child mental health services. Arts-based

therapies involve using creative media to develop a therapeutic relationship, and offer

a potential alternative to talking-based therapies. The aim of this systematic review is

to establish the effectiveness of arts-based therapies for improving the mental health of

children with physical health LTCs.

Methods: The review protocol was published on PROSPERO. Four electronic

databases were searched (Medline, Embase, Cinahl, and PsycINFO), plus hand searches

of two key journals and relevant reviews, and forward/back citations searches of selected

articles were conducted. The Effective Public Health Practice Project (EPHPP) Quality

Assessment Tool was used to assess bias in selected articles. Second reviewers

completed 10% of article screening and 20% of bias assessments. The findings were

synthesized narratively.

Results: Sixteen studies met inclusion criteria and demonstrated some improvements

on indicators of mental health and well-being including quality of life, coping behaviors,

anxiety, self-concept, and mood. However, replication across interventions and

outcomes was absent. Overall, the quality of evidence of effectiveness in the studies

reviewed was moderate/weak. This was due to bias in study design; other limitations

included a lack of detail on intervention components, e.g., use of a manual, and single

recruitment sites.

Conclusions: The heterogeneity of existing research evaluating arts-based therapies for

children with physical health LTCs limits conclusions about effectiveness. Suggestions

are made to inform the design of future research studies to help build a robust

evidence base.

Keywords: pediatric, arts-based therapies, physical health long-term conditions, mental health, children
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INTRODUCTION

Pediatric physical health long-term conditions (LTCs) have a
childhood onset, require ongoingmanagement over a long period
of time, are often multi-system, and typically require complex
treatments with both medications and non-pharmacological
interventions and services (Mokkink et al., 2008; DoH, 2012).
Pediatric physical health LTCs require significant psychological
adjustments to symptoms, medical regimes, and pain and may
detrimentally affect the well-being of children relative to healthy
peers (Denny et al., 2014; Kazak et al., 2015). Children may be
isolated from peers during hospital stays and miss participating
in activities that contribute to quality of life, and research
suggests that children with physical health LTCs are susceptible
to poor mental health (Knight et al., 2015; Butler et al., 2018).
The prevalence of anxiety and depression is high, and mental
health and well-being difficulties are up to four times higher
in children with physical health LTCs than in healthy peers
(Hysing et al., 2007; Pinquart and Shen, 2011a,b; Ferro, 2016;
Brady et al., 2017). Mental health is a key predictor of a
successful clinical course; for example, baseline depression in
children with rheumatic diseases was associated with higher
levels of pain and disability 4 years later (Colver et al., 2018;
Gray et al., 2018; Hanns et al., 2018). Good childhood mental
health optimizes engagement in daily activities for children
and families; facilitates psychosocial development, educational
attainment, and increased life-course opportunity; and protects
against adult mental health problems (DoH, 2011; Colver et al.,
2018; Tollisen et al., 2018). Additionally, parents of children with
physical health LTCs are prone to high levels of stress/distress,
and poor mental health of their child may be an additional
burden on them and on child mental health services, which are
under-resourced (Crouch et al., 2019; Rosenberg et al., 2019).

Given the potential burden of poor mental health, UK
statutory guidance identifies integration of psychological support
into pediatric physical health settings as an indicator of service
quality (DoH, 2011; Foster et al., 2017; Parsons et al., 2017; NHSE,
2018). However, evidence suggests that services for pediatric
physical health LTCs are not routinely set up in this way, staff
time and resources are limited, access to psychological support
is patchy, and there are long wait lists for child and adolescent
mental health services (Wiener et al., 2015; Cruikshank et al.,
2016; Davis et al., 2017). Further, there are currently significant
gaps in the evidence base for the best type of psychological
support for children with physical health LTCs (Kazak et al., 2015;
Knight et al., 2019).

A review evaluating psychological interventions for anxiety
and depression in children with physical health LTCs found
cognitive behavioral therapy (CBT) effective under certain
circumstances—in the short-term for mild/moderate symptoms
of depression (Thabrew et al., 2018). A recent evidence
synthesis evaluated a range of mental health interventions for
children with physical health LTCs, for example, parenting
interventions, play therapy, relaxation, and emotional
intelligence training (Moore et al., 2019). The review utilized
meta-ethnography and identified benefits from the perspectives
of patients, families, and practitioners experiencing the

interventions (Moore et al., 2019; Shaw et al., 2019). The
authors developed a conceptual model of constructs (e.g.,
empowerment) important for enabling benefit from mental
health interventions for children with physical health LTCs
(Moore et al., 2019; Shaw et al., 2019). Although some evidence
of effectiveness was found for CBT, the review also highlighted
an overall lack of quantitative evidence of the effectiveness
of mental health interventions for children with physical
health LTCs and the absence of trials conducted in the UK
(Moore et al., 2019).

The aim of the current review is to inform preparation for
a feasibility trial of arts-based therapies in the UK National
Health Service (NHS). NICE defines arts-based therapies as
psychotherapeutic techniques combined with creative activities
to facilitate self-expression and recommends their provision
in the management of children with psychosis (NICE, 2016).
Arts-based therapies involve using creative media to develop
a therapeutic relationship and can be an alternative to
talking-therapies through facilitating the expression of inner
states that are difficult to articulate verbally (American
Art Therapy Association, 2018; Fancourt and Finn, 2019).
Although the benefits of arts-based therapies in mental
health settings suggest the potential for transferability to
physical health services, arts-based therapies are not routinely
available as a psychological support in UK NHS physical
health settings.

Research has demonstrated some positive effects of arts-based
therapies for children with physical health LTCs; however, the
evidence base is small (Cohen-Yatziv and Regev, 2019). Previous
reviews relevant to this clinical group include two reviews of
visual art therapy—one for children with a range of physical
health conditions (Clapp et al., 2018) and one focusing on
children with cancer (Aguilar, 2017). A systematic review of
music interventions for patients with cancer was not specific
to children (also included adult samples) and included studies
evaluating physical health outcomes (without measurement of
mental health outcomes) and studies evaluating music as a
distraction (Bradt et al., 2016). These reviews identified some
small evidence of effectiveness and some bias in the design
of previous studies, and our review builds on the findings of
these reviews. Our specific focus is evaluating the potential of
arts-based therapies as a psychological support for pediatric
physical health settings and the identification of methodological
characteristics important to consider in designing future robust
research studies to contribute to building an evidence base
(Cohen-Yatziv and Regev, 2019). In preparation for a feasibility
trial of arts-based therapies in the UK NHS, we reviewed
existing arts-based therapy studies in order to help design
the trial.

Aims of the Study
The aims of this systematic review are to (i) identify studies
evaluating the effectiveness of arts-based therapies for improving
the mental health of children with physical health LTCs and
(ii) examine the quality of the identified studies using a formal
assessment tool.
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TABLE 1A | Inclusion criteria.

Inclusion criteria Population: children (participant mean ≤18 years of age) with

physical health long-term conditions (LTCs)

Intervention: arts-based therapies

Comparator: standard care, none, before/after

Outcome: change in mental health symptoms or psychological

well-being measured using either (i) an assessment tool (for

which published information/psychometric properties is

available) or (ii) a formalized assessment method, e.g., time

sampling

Study design: quantitative

Articles published in English since 2000

Exclusion criteria Babies; passive arts interventions (for distraction or improving

skills); unpublished documents; case studies

Studies reporting only on mobility, communication, or cognitive

functioning; studies combining arts-based therapies with

cognitive behavioral therapy

METHODS

A systematic review was reported in accordance with PRISMA
guidelines (Preferred Reporting Items for Systematic
Reviews and Meta-analyses) (Moher et al., 2009). The
protocol was published on PROSPERO (CRD registration
number: 42019134461).

Inclusion Criteria
Inclusion criteria for the review and PICO components
(population, intervention, comparator, and outcome) are
shown in Table 1A. Inclusion criteria comprised the following:
studies recruiting participants ≤18 years of age with pediatric
physical health LTCs, defined as requiring ongoing management
with medication and/or other treatment interventions over
a long period of time (Mokkink et al., 2008; DoH, 2012);
studies evaluating arts-based therapies, defined as systematic
interventions implemented by a therapist with the aim
of improving health through creative expression (for example,
drawing, play, photography, movement, music) and a therapeutic
relationship promoting communication, connection, and self-
awareness (NICE, 2016; Hackett et al., 2017; American Art
Therapy Association, 2018); additionally, only articles published
after the year 2000 given rapid developments in medical settings
and treatment interventions; and finally, those using a published
outcome measure or structured assessment (e.g., time sampling)
of mental health or well-being.

We conducted the searches in May 2020, and Table 1B shows
the information sources. We searched four electronic databases,
conducted hand searches of two key journals, searched reference
lists of relevant reviews, and conducted forward/back citations
searches of articles meeting inclusion criteria. The search strategy
for Medline is shown in Table A1.

Study Selection
One researcher (SW) screened titles and abstracts of articles
identified in the searches, with 10% independently screened by
a second reviewer (AZ), and the level of agreement was 96%.
Ambiguous articles were included. 98 articles were selected for
full-text screening. SW carried out full-text screening, with 10%

TABLE 1B | Information sources.

Scoping searches Health and Social Care Information Center

Health Management Information Center

Cochrane Library [Cochrane Database of Systematic

Reviews, Cochrane Central Register of Controlled Trials

(CENTRAL), Cochrane Methodology Register, Health

Technology Assessment Database]

Formal searches Electronic databases searched: MEDLINE, EMBASE,

PsycINFO, CINAHL

Other sources

searched

Reference lists relevant systematic reviews; forward and

back citation searches of included studies; Google search

of search terms; hand searches in: International Journal of
Art Therapy; Arts and Health. An International Journal for
Research, Policy and Practice

screened independently by a second reviewer (AZ). Agreement
was 100%. Figure 1 shows the selection process to determine the
eligibility of articles for inclusion in the review.

Synthesis
Due to high heterogeneity in study design, quantitative synthesis
of information was not possible, and we used a narrative synthesis
of intervention effectiveness incorporating four elements—
intervention conceptualization and theoretical model, tabulation
of information, exploring patterns within and across studies, and
assessment of methodological quality (Popay et al., 2006).

Intervention Conceptualization and

Theoretical Model
Various conceptualizations of arts-based therapies occur in the
literature. In this review, we focus on arts-based therapies (visual,
drama, music, and play) that include interaction, development
of a therapeutic relationship, and facilitating communication
and expression (NICE, 2016; Hackett et al., 2017; American Art
Therapy Association, 2018). We excluded articles evaluating use
of art media for distraction, (e.g., while having an injection), for
leisure (e.g., listening to music), or for education. The purpose of
the review was to inform the design of a randomized feasibility
study of arts-based therapies in the UK NHS. We built a logic
model (Figure 3) showing areas we felt may be important in
a trial evaluating the effectiveness of arts-based therapies in
pediatric physical health settings in order to guide information
extraction and interpretation of the review findings, and we
developed the model informed by the synthesis (Popay et al.,
2006).

Assessment of Methodological Quality
Studies were assessed for risk of bias by SW using the Effective
Public Health Practice Project (EPHPP) Quality Assessment Tool
(Thomas et al., 2004). JB and AZ independently rated 20%, and
agreement was 80%.

RESULTS

Key Characteristics of Studies
Three thousand three hundred and fifty articles were identified
from the electronic database searches after removal of duplicates.
After title/abstract screening, 98 articles were screened in full, and
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Comparator/design (15) 
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Conference paper = 1

Language = 3 

FIGURE 1 | The PRISMA flowchart showing study selection process.
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TABLE 2 | Participant, study, and intervention characteristics.

References

(country)

N (F) Age (years) mean

(SD); range

Recruitment source Health condition Design

Control

FU

(month)

Intervention

media

Attrition*

Children with cancer: visual media

Khodabakhshi Koolaee et al.

(2016) (Iran)

30 (16) 10.3 (NR); 8–12 Oncology unit Leukemia CCT

TAU
1 Visual art NR

Abdulah and Abdulla (2018)

(Iraq)

60 (25) 9.5 (2); 7–13 Oncology unit Heterogeneity of

malignancies

RCT

TAU
0 Visual art 1

Children with cancer: music media

Robb (2000) (USA) 10 (NR) NR; 4–11 Oncology isolation Cancer Within-subject

design

0 Music NR

Barrera et al. (2002) (Canada) 65 (33) 7 (4.8); 0.5–17 Hematology oncology

unit

Heterogeneity of

malignancies

Cohort 0 Music 5

Colwell et al. (2005) (USA) 24 (9) 12 (NR); 7–18 Inpatient unit >75% cancer CCT

TAU (art)
0 Music 0

Robb et al. (2008) (USA) 83 (NR) (NR); 4–7 Inpatient oncology

6 sites

Cancer RCT

music listening;
audio-storybooks

0 Music NR

Giordano et al. (2020) (Italy) 48 (NR) (NR); 2–13 Oncology and

hematology ward

Cancer CCT

TAU
0 Music NR

19 Medical staff

Children with cancer: composite arts-based therapies (music, movement, and art) and virtual reality play therapy

Madden et al. (2010) (USA) 18 (4) 5.3 (NR); 2–13 Outpatient oncology;

chemotherapy infusion

Cancer RCT

Attention
0 Music, movement

and visual

2

32 (14) 8.3 (NR); 3–21 Cohort 0

Service providers Focus groups 12

Li et al. (2011) (Hong Kong) 122 (57) 12 (2); 8–16 Pediatric oncology ward Cancer Quasi-experimental

TAU

0 Virtual reality play 8

Children with blood disorders and other health conditions: visual media

Beebe et al. (2010) (USA) 22 (NR) NR; 7–14 Specialist school clinic Asthma CCT

Wait list
6 Visual art 0

Stafstrom et al. (2012) (USA) 16 (10) 12.8 (2.9); 7–18 Pediatric neurology

clinics

Epilepsy Cohort 0 Visual art NR

MacDonald et al. (2019)

(Canada)

12 (10) 17.75 (NR); 15–21 Provincial diabetes

program

Diabetes Cohort 0 Visual art 5

Children with blood disorders and other health conditions: music media and play therapy

Colwell et al. (2013) (USA) 32 (17) 11 (3); 6–17 Inpatient unit Cancer, sickle-cell

disease, accidents,

infections

CCT (3 groups)

Music listening

and composition

0 Music NR

Robb et al. (2014)

(USA)

113 (47) 11–24 Multi-site (8 sites) HSCT RCT

Audio-books
3 Music NR

Tomaj et al. (2016) (Iran) 60 (30) 9.50 (1.74);

7–11

Thalassemia units

2 hospitals

Thalassemia

Major

RCT

TAU
1 Play 2

Uggla et al. (2018) (Sweden) 29 (15) 0–17 (6.6) Hospital HSCT RCT

Wait list
6 Music 9

N, number of participants; F, female; CCT, controlled clinical trial; NR, not reported; RCT, randomized controlled trial; C, control; TAU, treatment as usual; FU, follow-up; HSCT,
hematopoietic stem cell transplant. *Intervention group.

16 articles were selected for inclusion in the review. Information
was extracted and tabulated, with Tables 2, 3 showing study
characteristics and Table 4 showing significant findings from the
selected articles.

Eight studies were conducted in the USA (Robb, 2000;
Colwell et al., 2005, 2013; Robb et al., 2008, 2014; Beebe et al.,
2010; Madden et al., 2010; Stafstrom et al., 2012), two studies
were carried out in Canada (Barrera et al., 2002; MacDonald

et al., 2019), one in Iraq (Abdulah and Abdulla, 2018), one in
Hong Kong (Li et al., 2011), two in Iran (Khodabakhshi Koolaee
et al., 2016; Tomaj et al., 2016), one in Italy (Giordano et al.,
2020), and one study in Sweden (Uggla et al., 2018).

Quality of Studies Included in This Review
The quality of studies was appraised using structured criteria
relevant for intervention effectiveness evaluations, and Figure 2
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TABLE 3 | Intervention characteristics.

References Number

of sessions; intervention

length

Individual (I)

group (G)

QI Intervention

Children with cancer: visual media

Khodabakhshi Koolaee

et al. (2016)

2 per week (1 h); 11 sessions NR Y Painting, collage, drawing

Abdulah and Abdulla (2018) 20 (2 h); 1 month G Fine artist Drawing and craftwork. Encouragement of reflection and description of

art work (cardboard, wood, watercolors, markers).

Children with cancer: music media

Robb (2000) 1 h I Y Control; reading; music; control (15min each)

Intervention schedule: 4–7 and 8–12 years versions

Barrera et al. (2002) 1–3 (15–45 min) I and family Y School age: singing and song writing, improvisation and music listening

Pre-school: animated play songs, rhymes, playing instruments

Infants: play, songs, lullabies, rhymes, playing instruments.

Instruments: e.g., bells, drums, shakers, guitar, electronic harp/keyboard,
songbooks, means of recording and playing music

Colwell et al. (2005) 45 min I Y Music computer program: CD composition and creation

Robb et al. (2008) 20 min I and parent Y Active music engagement (AME) (music, acoustic guitar, hand

instruments, illustrated songbooks, puppets, toys): playing instruments

action/illustrated songs. Intervention guide used.

Giordano et al. (2020) 15–20min

1–6 sessions

I and parent Y Individually tailored interactive relational approach with active and

receptive techniques, use of musical instruments, improvisation, singing,

song writing, creation of/listening to music with the therapist

Children with cancer: composite arts-based therapies (music, movement, and art) and virtual reality play therapy

Madden et al. (2010) Randomized group: weekly (1 h

×6) 2 sessions in each

CAT modality

I Y CAT (movement, music, art) replicated developmental expression from

movement, sound, graphics (for each patient in same order)

Cohort: 1 h session G

Li et al. (2011) 30min × 5 days a week G Research nurse Virtual reality game

Children with blood disorders and other conditions: visual media

Beebe et al. (2010) 7 × 1 h sessions; 7 weeks G Y Discussion, art-making, sharing feelings. Intervention schedule provided.

Stafstrom et al. (2012) 4 × 1.5 h sessions; 1 month G Y Drawing, painting collage and digital

MacDonald et al. (2019) 12 × 90min; weekly I and closed G N Relaxation, activities to develop self-awareness, trust, respect

Drawing, painting, collage, paper sculpture, clay, fabric, found objects

Theoretical model: existential, person-centered, and cognitive behavioral

Intervention schedule provided

Children with blood disorders and other conditions: music media and play therapy

Colwell et al. (2013) 1 × 45 min I Y Orff-based approach: active music making, rhythmic book reading

(Hooray for You! A Celebration of You-ness) talking about self and goals

Robb et al. (2014) 6 sessions (2 per week) G Y Therapeutic music video (TMV)

Tomaj et al. (2016) 8 × 45–60min sessions over

1 month

G Researcher Playdough, clay, mud, storytelling, and coloring

Uggla et al. (2018) 45min × twice a week for

4–6 weeks

I Y Singing, music playing/listening. Parents could participate.

NR, none reported; CAT, creative art therapy; N, no; Y, yes; QI, qualified interventionist.

shows a summary of the quality assessments (Thomas et al.,
2004). None of the studies had global ratings of high quality,
13 studies had a moderate global rating, and 3 studies had
weak ratings of quality. All studies had some strong components
(e.g., describing participant randomization, use of a published
outcome measure); however, the global quality rating of all
articles was reduced by specific design limitations. These
included confounding variables, a narrow recruitment pool (e.g.,
one inpatient unit), or a lack of blinding. The purpose of the
quality appraisal was to identify areas to address when designing

a future trial, and potential bias in the studies reviewed is
integrated into the narrative synthesis below and informs the
model in Figure 3.

Narrative Synthesis
Given that evidence of the effectiveness of psychological
interventions for individual pediatric physical health conditions
is limited (Moore et al., 2019), we present the results according to
health condition.
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TABLE 4 | Outcome measures and results.

References Outcome measures Results

Children with cancer: visual media

Khodabakhshi Koolaee

et al. (2016)

Children’s Inventory of Anger (Nelson and Finch, 2000)

Spence Children’s Anxiety Scale (Spence et al., 2003)

Significant pre/post-intervention reductions in anger (p = 0.001), anxiety (p =

0.001) in the experimental group

Abdulah and Abdulla

(2018)

KIDSCREEN-10 (parent) (Ravens-Sieberer et al., 2010) Experimental group: significantly more physically active and energetic; less

depressed, emotional, and stressed; more enjoyment of social/leisure time and

more social participation; improved relationships and better health (all p < 0.05)

Children with cancer: music media

Robb (2000) Time sampling observations and coding of (i) behavior

frequency (activity, attention, choice making, following

directions, affective state) and (ii) environment support

(verbal directions, activities, choices, positive non/verbal

reinforcement, changes initiated by child, positive

adult-initiated interaction, attention from adult)

Affective Face Scale (McGrath, 1985)

Higher environmental support duringmusic condition

Significant main effects for environment (p < 0.001) and condition (p < 0.001)

Significant interaction of condition × environment (p < 0.001)

Higher behavior scores in music condition

Significant main effects for behavior (p < 0.001) and condition (p < 0.001)

Significant interaction of condition × behavior (p = 0.001)

Significant correlation of environment and behavior: control (p < 0.001) and music

(p = 0.002)

Barrera et al. (2002) Adapted FACES pain scale (Bieri et al., 1990)

Play Performance Scale (Lansky et al., 1987)

Satisfaction questionnaire (SQ)

Improved child-reported feelings pre/post (p < 0.01) and higher for AME than

passively engaged (p < 0.01)

More parent-reported play after active vs. passive music engagement (p < 0.01)

and more improvement for adolescents (p < 0.05)

Satisfaction with music intervention

Children <5 years: “I liked the guitar”; children 6–10: “I like the silly songs”;

adolescents: “It made my nausea go away”

Parents: comforting to child (64%); reducing child anxiety (58%) and own anxiety

(49%); comments: “takes their mind off their disease/treatments,” “helps children

and parents feel less anxious”

Staff comments: “The sessions were excellent.” “She has such a therapeutic

effect on the children and families.” “I don’t understand what she does.”

Colwell et al. (2005) Piers Harris Children’s Self-Concept Scale (Piers and

Herzberg, 2002)

Significant improvements: pre–post-intervention
All subjects: total score (p = 0.004)

Art: total score (p = 0.002) and popularity (p = 0.009)

Music: school status (p = 0.02); physical appearance/attributes (p = 0.026)

Significant improvements: between-group differences
Music: greater intellectual/school status (p = 0.017)

Art group: popularity (p = 0.021)

Robb et al. (2008) Behavioral coding of coping behavior: facial affect, active

engagement, initiation

AME: significantly more coping behaviors than ML or ASB

Significantly higher positive facial affect and active engagement in AME than ML

and ASB (p < 0.0001)

Initiation significantly higher during AME than ASB (p < 0.05)

Giordano et al. (2020) Modified Yale Pre-operative Anxiety Scale (Jenkins et al.,

2014)

Interviews with medical staff

Lower anxiety levels in music therapy group >90% medical staff satisfied with

music therapy

Children with cancer: composite arts-based therapies (music, movement, and art) and virtual reality play therapy

Madden et al. (2010) Pediatric Oncology Quality of Life Inventory (Varni et al.,

1998)

SQ

Faces Scale (McGrath et al., 1996)

Emotional Reactions Checklist (Reid et al., 1998)

Randomized phase: parent-reported reduced pain (p = 0.03) and nausea (p =

0.006)

Cohort phase: child-reported improved mood (p = 0.006): more excited (p =

0.04), happier (p = 0.02), less nervous (p = 0.02)

Positive parent (e.g., “Really good” and “He was able to express feelings and

creativity”) and provider satisfaction (e.g., “on a busy day it is chaotic if there

are drums”)

Li et al. (2011) Short State Anxiety Scale for Children (Li and Lopez, 2007)

Center for Epidemiologic Studies Depression Scale for

Children (Weissman et al., 1980)

Significantly less depression symptoms in intervention group (p = 0.02)

Children with blood disorders and other health conditions: visual media

Beebe et al. (2010) Pediatric Quality of Life Asthma Module (Varni et al., 2004)

Beck Youth Inventory (Beck et al., 2005)

Formal Elements Art Therapy Rating Scale : Draw a Person

Picking an Apple from a Tree (Gantt and Tabone, 2003)

Post-intervention and 6 months: improved parent/child-reported quality of life and

worry (all p < 0.05)

Post-intervention: improved self-concept and anxiety; improved anxiety sustained

for 6 months (all p < 0.05)

Improved coping and resourcefulness at post-intervention and 6 months (all

p < 0.05)

(Continued)
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TABLE 4 | Continued

References Outcome measures Results

Stafstrom et al. (2012) Childhood Attitude Toward Illness Scale (CATIS) (Austin and

Huberty, 1993)

No differences pre/post-intervention

Children and parents positive about art therapy

MacDonald et al. (2019) Medical Outcomes Study Social Support scale (Sherbourne

and Stewart, 1991)

Mental Health Continuum Short-Form scale (Lamers et al.,

2011)

Problem Areas in Diabetes (Polonsky et al., 1995)

SQ

29% mental health pre/post-intervention change: languishing/moderate

57% reduced diabetes distress post-intervention

80% intervention acceptable and effective

Children with blood disorders and other conditions: music media and play therapy

Colwell et al. (2013) Wong–Baker FACES Pain Rating Scale (Wong and Baker,

2001)

State-Trait Anxiety Inventory for Children (Spielberger, 1973)

Physiological measures

Time sampling engagement/interaction

Intervention group more eye contact with therapist (p = 0.000)

Robb et al. (2014) Measures related to Haase’s Resilience in Illness Model Post-intervention: TMV group (n = 41) significantly better courageous coping (p =

0.03)

100 days post-transplant: TMV group (n = 30) significantly better social

integration (p = 0.028) and family environment (p = 0.008)

Tomaj et al. (2016) Piers Harris Self Concept Scale (Piers and Herzberg, 2002) Intervention group, significantly higher self-concept pre/post-intervention and 1

month FU (p < 0.001)

Uggla et al. (2018) Pediatric Quality of Life Inventory (generic and cancer

module) (Varni et al., 2002)

Astrid Lindgren Children’s Hospital Pain Scale (Lundqvist

et al., 2014)

Music group: higher physical function post-intervention (p = 0.04); wait-list

control group improved in all domains (p = 0.015)

SR, self-report; SD, standard deviation; FU, follow-up; AME, active music engagement; ML, music listening; ASB, audio-storybooks; TMV, therapeutic music video.

)
8

1
0

2(
all

u
d

b
A

&
,

hal
u

d
b

A

)
6

1
0

2 (
la

te
e eal

o
o

K
i

hs
h

ka
ba

d
o

h
K R

o
b

b
 (

2
0

0
0

)

B
ar

re
ra

, 
R

y
k

o
v

 &
 D

o
y

le
 (

2
0

0
2
)

C
o
lw

el
l,

 D
av

is
 &

 S
ch

ro
ed

er
 (

2
0

0
5

)

R
o
b

b
 e

t 
al

 (
2

0
0

8
)

C
o
lw

el
l 

et
 a

l 
(2

0
1

3
)

M
ad

d
en

 e
t 

al
 (

2
0

1
0

)

L
i 

et
 a

l 
(2

0
1

1
)

G
io

rd
an

o
 e

t 
al

 (
2

0
2

0
)

B
ee

b
e 

et
 a

l
(2

0
1

0
)

S
ta

fs
tr

o
m

 e
t 

al
 (

2
0

1
2

)

M
ac

D
o

n
al

d
. 

F
ri

ed
m

an
 &

 M
ar

k
s 

(2
0

1
9

)

R
o
b

b
 e

t 
al

 (
2

0
1

4
)

T
o
m

aj
 e

t 
al

 (
2

0
1

6
)

U
g

g
la

 e
t 

al
 (

2
0

1
8

)

Selection � � � � � � � � � � � � � � � �

Study design � � � � � � � � � � � � � � � �

Confounders � �  � � � � � � � �   � � �

Blinding � � � � � � � � � � � � � � � �

Data Collection � � � � � � � � � � � � � � � �

Withdrawals/dropouts � � � � � � � � � � � � � � � �

Global � � � � � � � � � � � � � � � �

Quality rating � strong

� moderate 

� weak

 N/A: not applicable

FIGURE 2 | Quality assessment of studies included in the review.
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FIGURE 3 | Conceptual model of characteristics important for future research trials evaluating effectiveness of arts-based therapies for mental health and well-being

in pediatric physical health settings.

Arts-Based Therapies for Children With

Cancer
Nine studies evaluated arts-based therapies for children with
cancer. Six studies had controlled designs, three of those
describing a randomization process and the remainder having
cohort designs.

Children With Cancer: Arts-Based Therapies Using

Visual Media
Two studies evaluated visual/craft media (Khodabakhshi Koolaee
et al., 2016; Abdulah andAbdulla, 2018). In the first study, parent-
reported health-related quality of life measured using a short (10-
item) questionnaire improved after a group intervention, though
a limitation of the study was no measurement of child-reported
outcomes (Abdulah and Abdulla, 2018). The authors stated that
the intervention was not provided during chemotherapy, and
this level of detail is important information for replication in
future research and practice. The second study using visual
media demonstrated significantly more reductions in anger and
anxiety for the intervention group; a strength of the study
was the specific inclusion criteria (scoring above the mean on
standardized measures of anxiety and anger) and provision of
an intervention schedule (Khodabakhshi Koolaee et al., 2016).
The study demonstrated statistically significant post-intervention
improvements but did not report whether changes were clinically
significant. Both studies recruited narrow age groups relative to
other studies reviewed, and this is a strength given developmental
differences, though scant detail on intervention components or
where to find detailed intervention schedules was a limitation.

Children With Cancer: Arts-Based Therapies Using

Music
Five studies evaluated the effectiveness of music-based therapies
for children with cancer (Robb, 2000; Barrera et al., 2002;
Colwell et al., 2005; Robb et al., 2008; Giordano et al., 2020).
The first study provided a detailed protocol and demonstrated
that music elicited significantly more engaging behavior but
no improvements on an outcome measure of affect (Robb,
2000).Music-based therapy was associated with improvements in
feelings (e.g., “It made my nausea go away”) for actively involved
Canadian pediatric hematology inpatients (Barrera et al., 2002).
A limitation was the single-group single-site design, while a
strength was the use of child- and parent-reported outcome
measures and qualitative assessment of acceptability (Barrera
et al., 2002). A third study evaluating music-based therapy
for children with cancer recruited from an inpatient service
demonstrated significant improvements in self-concept, though
the control group had art activities, which may have been a
confounder (Colwell et al., 2005). Strengths of the study were
the use of a board-certified therapist and a computer music
program, suggesting potential for replication. Giordano et al.
(2020) evaluated pre-operative music therapy for children with
leukemia and parents and found less anxiety relative to a control
group, and acceptability to medical staff was high. Finally Robb
et al. (2008) demonstrated significantly more positive coping
behaviors including smiling and active engagement in music
group participants compared to two control groups. Although
published outcome measures were not used, the study was
included in the review because outcomes were assessed using
a formalized behavioral rating system with integrated reliability
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checks. A strength of the study was the multi-site randomized
controlled trial (RCT) design and the use of intervention
delivery guides.

Children With Cancer: Composite Arts-Based

Therapies (Music, Movement, and Art) and Virtual

Reality Play Therapy
One study evaluating a composite arts-based intervention
(music, movement, and art) described very specific participant
inclusion criteria—those with a brain tumor, receiving treatment
for at least 3 months, no less than weekly (Madden et al., 2010).
The development of psychological interventions for children
with specific physical health conditions has been recommended
(Moore et al., 2019). This is therefore a strength of the study,
compared to other studies reviewed recruiting children with
a heterogeneity of conditions. A limitation was the wide age
range of participants, while another study strength was a
mixed methods design, including qualitative perspectives of
service providers. Service provider perspectives were positive,
while child-reported mood and parent-reported pain improved
significantly (Madden et al., 2010).

One study evaluated virtual reality play therapy using
published measures of anxiety and depression (Li et al., 2011).
This is a study strength in relation to other included studies,
as limited availability of reliable psychological interventions
specifically for anxiety and depression in children with physical
health LTCs has been described (Thabrew et al., 2018). There
were significantly more reductions in depression symptoms in
the intervention group (Li et al., 2011).

In summary, nine studies examined the effectiveness of arts-
based therapies on the mental well-being of children undergoing
treatment for cancer. Overall, the studies indicated some positive
impact; however, the heterogeneity of intervention content
and implementation, the outcomes measured, and limitations
regarding study quality (e.g., presence of confounding variables,
lack of randomization, and single-site evaluations) make it
difficult to draw firm conclusions and generalizations or to
replicate studies.

Arts-Based Therapies for Children With

Blood Disorders and Other Health

Conditions
Children With Blood Disorders and Other Health

Conditions: Arts-Based Therapies Using Visual Media
Three studies evaluated interventions for children with asthma,
epilepsy, and insulin-dependent diabetes (Beebe et al., 2010;
Stafstrom et al., 2012; MacDonald et al., 2019).

The first study using visual craft media demonstrated
improved mood and quality of life in children with asthma,
recruited from a school outpatient clinic (Beebe et al., 2010).
Study strengths were measuring child- and parent-report
perspectives, providing an intervention schedule, use of health
condition–specific outcome measures, controlled design, and
data collection 6 months post-intervention.

In the second study, 16 children with epilepsy reported
positively on art therapy received; however, outcome measures
showed no improvements (Stafstrom et al., 2012). Lastly, 80%

of participants with diabetes rated arts-based therapies positively
in a satisfaction survey; however, participants were required to
attend weekly from remote/rural locations, and attrition was high
(MacDonald et al., 2019).

Children With Blood Disorders and Other Health

Conditions: Music Media and Play Therapy
Children with a range of health conditions receiving one-to-
one music-based therapy demonstrated significant reductions
in anxiety or pain but no more so than control groups (music
listening/composition) (Colwell et al., 2013). A multi-site music
therapy evaluation (n = 113) for children with hematopoietic
stem cell transplants demonstrated social, family, and spiritual
improvements 3 months post-intervention (Robb et al., 2014).
A strength of the study was a process for assessing intervention
fidelity across sites/therapists.

An RCT of music-based therapy for children receiving
hematopoietic stem cell transplants showed improved physical
function post-intervention. A study strength was describing
parent involvement and the wait-list control design, so all
participants had access to the intervention (Uggla et al., 2018).

Finally self-concept was improved 1 month post-intervention
(eight play therapy sessions) for 60 children with thalassemia
major across two hospital sites (Tomaj et al., 2016).

In summary, seven studies examined the effectiveness of arts-
based therapies on the mental well-being of children undergoing
treatment for blood disorders and other health conditions.
Once again, the studies indicated some positive impact, but
significant heterogeneity of intervention characteristics (e.g.,
whether individual or group format), variety of outcomes
measured, and design limitations mean that firm conclusions
about effectiveness across studies are not possible.

DISCUSSION

The review identified and appraised 16 articles evaluating
the effectiveness of arts-based therapies for improving the
mental health of children with physical health LTCs. Some
improvements were demonstrated in articles selected, including,
for example, improved quality of life, coping behaviors, self-
concept, improved mood, and reduced anxiety. Participants
included children with a range of physical health LTCs, and
interventions comprised arts-based therapies utilizing music,
play, and visual media in the context of a therapeutic relationship.
However, the heterogeneity in intervention characteristics and
design limitations identified mean that it is not possible to make
conclusions about effectiveness across studies. Further, the review
highlights that the existing evidence base for the effectiveness of
arts-based therapies as a psychological intervention for pediatric
physical health settings is sparse and requires development
(Cohen-Yatziv and Regev, 2019).

A lack of post-intervention positive changes on published
outcome measures, in some studies, contrasted with measures
of satisfaction (where used), which did indicate benefits. This is
in accordance with the findings of a recent evidence synthesis
of mental health interventions for children with physical health
LTCs, which found meta-ethnographic evidence of benefit
but a lack of effectiveness evidence (Moore et al., 2019).
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This underlines the importance of measuring outcomes using
quantitative and qualitative methods across a range of indicators
(e.g., school attendance) and from a range of perspectives when
designing future evaluations of arts-based therapies for children
with physical health LTCs. The strengths and limitations of
the studies reviewed informed a logic model (Figure 3), and
we use this to make suggestions to guide the design of future
research evaluations of the effectiveness of arts-based therapies
for children with physical health LTCs in order to help develop
the field (Cohen-Yatziv and Regev, 2019). For example, none
of the studies reviewed assessed if changes reached minimum
thresholds for clinically significant or meaningful change (de
Vet et al., 2006); further, most of the effectiveness evaluations
in the studies reviewed are cross-sectional. In future studies,
quantitative prospective assessments would facilitate evaluating
sustained effects after the intervention, and the use of outcome
measures with published norm/cut-scores would facilitate more
accurate interpretation of any changes in scores resulting from
interventions. Most studies recruited participants from a single
site. Future research recruiting from multiple sites should
incorporate processes for ensuring intervention consistency
between sites, evaluation of intervention effectiveness across sites,
and feasibility of sustainable integration of arts-based therapies
into pediatric physical health LTC service structures, including
identification of barriers and facilitators. Most of the studies
were conducted in the USA and generalizability to the UK NHS
or health services in other countries cannot be assumed, given
different health service structures and funding.

REVIEW STRENGTHS AND LIMITATIONS

Limitations of the review include small numbers of studies
identified and heterogeneity in their design, so quantitative
pooling of results across studies or health conditions was not
possible. Arts-based therapies may require tailoring for children
with different physical health LTCs; however, an in-depth
synthesis of findings on the effectiveness of arts-based therapies
for specific health conditions was not possible.

We have taken a reductionist perspective of effectiveness;
our inclusion criterion was studies using published mental
health outcome measures, and we excluded qualitative studies.
We acknowledge that this definition of effectiveness will not
capture all effects, mechanisms, and dynamic processes of change
occurring during arts-based therapies (Gerber et al., 2018). We
did not screen gray literature or include end-user consultation,
and we did not have resources to complete full independent
screening and quality appraisals or translate and include articles
not published in English. These are potential sources of bias in
our review.

The aim of the review was to explore the effectiveness
of arts-based therapies to improve mental health for children
with physical health LTCs. Only one RCT of an arts-based
therapy (music) was identified in a recent review of psychological
interventions for children with physical health LTCs (Moore
et al., 2019). Given this, we looked broadly and included cohort
and within-subject designs, which are, however, not strong
indicators of effectiveness. Elevated mental health symptoms
were not an inclusion criterion for our review, and only one

study (Khodabakhshi Koolaee et al., 2016) recruited participants
scoring above the mean on standardized measures (of anxiety
and anger); this is a limitation of our review with regard to
assessing improved mental health. However, given the long
wait times for access to child mental health services, it is
important to explore the effectiveness of reducing sub-threshold
mental health symptoms and any preventative potential of
arts-based therapies, and this is a strength of the review
(NHS Digital, 2019).

STUDY IMPLICATIONS AND FUTURE

RESEARCH

The review identified a number of design limitations important
to address in future research, and we have summarized these
in a model. Future trials would benefit from including end-
user consultation in intervention design and service integration
and could evaluate the involvement of parents and online
formats of delivery to support transferring acquired/internalized
coping skills outside/after intervention and for children in
remote locations.

The choice of evidence-based psychological interventions
available for children with physical health LTCs is currently
small (Moore et al., 2019). Arts-based therapies present a
potential option; however, the findings from the review confirm
that research is required prior to any sustainable integration
into physical heath settings. The review has highlighted some
areas to clarify in future research. None of the studies
reviewed distinguished between using arts-based therapies as
preventative or treatment interventions. Given health service
resource constraints, it is unlikely that arts-based therapies can
be available to all children in physical health LTC settings, so
this distinction requires consideration in future studies. Future
research should evaluate how arts-based therapies might be
integrated into assessment processes to support clinical teams
in identifying mental health difficulties and facilitate children
accessing the support they require early. In future research,
economic analysis could facilitate examining any savings made
by avoiding treatment complications through providing arts-
based therapies (Seid et al., 2004; Shaw, 2016). In the absence of
any extra health service funding, economic evaluations including
an invest-to-save analysis will be important to demonstrate
any reduced costs from integrating arts-based therapies in the
NHS, e.g., fewer referrals to child and adolescent mental health
services (Shaw, 2016). Participant inclusion criteria were not
always clear in the studies reviewed. Again, limited health service
resources will influence decisions about access to psychological
interventions, and identifying the characteristics of children who
may benefit most from arts-based therapies is important to
clarify in future research and could be explored using mixed
methods approaches.

CONCLUSIONS

Integration of psychological support into pediatric physical
health settings is an indicator of service quality (DoH, 2011;
Foster et al., 2017; Parsons et al., 2017; NHSE, 2018). However,
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there is limited evidence-based psychological support available
for children with physical health LTCs, and this is a barrier
to the provision of integrated services (Thabrew et al., 2018;
Moore et al., 2019). The findings from this systematic review
of effectiveness demonstrated that replication of interventions
and outcomes across studies was absent, so conclusions about
the effectiveness of arts-based therapies for improving the mental
well-being of children with physical health LTCs cannot be made.
The findings also highlight design characteristics important
to incorporate when developing future trials evaluating the
effectiveness of arts-based therapies. If future robustly designed
research studies can demonstrate the effectiveness of arts-based
therapies for children with physical health LTCs, commissioning
is more likely, and this could potentially create increased choice
of psychological interventions for children and families, be an
alternative to talking-based therapies for children whomight find
it hard to speak about their difficulties, and increase the resources
available for service providers.
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APPENDIX

Table A1 | Search strategy used for the EBSCO interface and Medline database.

1. (Art therap$ or art psychotherap$ or creative arts therap$). m_titl. 3,337

2. Limit 1 to yr = “2000-Current” 2,662

3. Drama therap$. m_titl. 231

4. Limit 3 to yr = “2000-Current” 163

5. (Music therap$ or music intervention or musical therap$).m_titl. 5,542

6. Limit 5 to yr = “2000-Current” 4,736

7. Play therap$.m_titl. 1,733

8. Limit 7 to yr = “2000-Current” 1,285

9. (Dance therap$ or movement therap$ or dmt).m_titl. 2,676

10. Limit 9 to yr = “2000-Current” 2,397

11. 2 or 4 or 6 or 8 or 10 11,218

12. (Child$ or adolescent$ or youth$ or teenager$).m_titl. 1,937,337

13. Limit 12 to yr = “2000-Current” 1,450,570

14. (Pediatric or child$ or adolescent$).m_titl. 2,138,347

15. Limit 14 to yr = “2000-Current” 1,619,826

16. 13 or 15 1,698,497

17. 11 and 16 2,038
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People with eating disorders display a negative interpretation bias towards ambiguous
social stimuli. This bias may be particularly relevant to young people with the illness due
to the developmental salience of social acceptance and rejection. The overall aim of this
study was to systematically develop and validate stimuli for a cognitive bias modification
training to reduce a social rejection-related negative interpretation bias in young people
with eating disorders. A mixed-methods design was used to achieve this aim. A review
of the literature was conducted using EMBASE, MEDLINE, PsycINFO, Web of Science,
and PubMed. Six studies were included in the review. Focus groups were held with
patients with eating disorders, carers and healthcare professionals. Content analysis
was used to identify key themes from the qualitative data. Based on these themes,
a total of 339 scenarios were generated by the researchers. Salient themes identified
from the focus group data included virtual rejection/exclusion, rejection associated with
an aspect of the eating disorder, rejection triggered by ambiguous/benign comments
or behaviors of others and rejection perceived when confiding in others. Patients
rated these scenarios in terms of their age-relevance and emotional salience and
301 scenarios were included in the final stimulus set. These materials may be used
by researchers conducting future experimental research into the potential benefits of
interpretation bias training for young people with eating disorders.
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INTRODUCTION

Mental health disorders place a huge burden on the individuals
affected, their families and society (Holmes et al., 2018). Despite
the availability of evidence-based psychological treatments, their
efficacy is sub-optimal and requires coordinated efforts from
researchers and clinicians worldwide to improve (Holmes et al.,
2018). The use of evidence-based practice is key to treatment
innovation. Evidence-based practice refers to treatment guided
by a combined consideration of clinical expertise, research
evidence and patient values, preferences and circumstances
(American Psychological Association, 2005). Recently, it has been
suggested that this approach is particularly suited to improve
treatment for conditions characterized by repeated treatment
failures and chronicity, such as eating disorders (Peterson et al.,
2016; Hilbert et al., 2017). In this study, we will use the evidence-
based practice framework to validate the materials for a novel
computerized training to improve social functioning in young
people with eating disorders.

Eating disorders are psychiatric conditions diagnostically
characterized by abnormal eating behaviors and cognitions
related to eating, weight and shape (American Psychiatric
Association, 2013). These symptoms often appear in adolescence,
a time when the pressure for social acceptance is critically
high (Somerville, 2013). Among other factors, the onset of
abnormal eating behaviors in adolescence has been associated
with criticism from others with regards to general aspects of the
self, eating, and physical appearance (Jacobi et al., 2011; Copeland
et al., 2015; Duarte et al., 2017; Lee and Vaillancourt, 2019; Lie
et al., 2019; Okada et al., 2019). Furthermore, the severity of
eating disorder symptoms has been linked to greater concerns
about appearing nervous or anxious to others (Espel-Huynh
et al., 2019). Experimental studies have corroborated the causal
role played by interpersonal stress in triggering eating disorder
symptoms (Cardi et al., 2018b; Monteleone et al., 2018). For
instance, tasks that elicit interpersonal stress increase the desire
to binge eat in patients with bulimia nervosa or binge eating
disorder (Tuschen-Caffier and Vogele, 1999; Hilbert et al., 2011;
Rosenberg et al., 2013), and reduce the liking of food in women
with a lifetime diagnosis of anorexia nervosa compared to healthy
women (Chami et al., in preparation). The implication of these
findings is that decreasing reactivity to interpersonal stress might
reduce the severity of eating disorder symptoms.

Recent advances in the field of experimental psychopathology
indicate that it is possible to lower patients’ sensitivity to
negative social feedback by reducing their tendency to interpret
ambiguous social information in a negative way (Cardi et al.,
2015, 2019; Turton et al., 2018).

Cognitive Bias Modification for Interpretation (CBM-I) is
a computerized training developed with the goal of reducing
a negative interpretation bias by exposing participants to
benign/neutral interpretations of ambiguous social scenarios.
Both adults and adolescents with eating disorders display an
interpretation bias towards negative social information and this
bias is related to self-reported sensitivity to rejection as well
as core eating disorder symptoms, such as fear of weight gain
and body image disturbance (Cardi et al., 2017). A recent study

also indicated that cognitive biases (attention and interpretation
biases) towards negative or ambiguous social information are
malleable to change after using five training sessions of combined
CBM-I and CBM of attention (CBM-A) and that the use of the
training is associated with lower levels of anxiety and higher levels
of self-compassion in response to critical feedback from an actor
(Cardi et al., 2015).

A common limitation of these studies is that they have not
measured changes in core eating disorder symptoms following
CBM-I. Procedures for CBM-I in other mental health conditions,
such as depression and anxiety disorders, seem to produce
only a small effect on clinical symptoms (Krebs et al., 2018).
A possible reason to explain the lack of generalization effects on
clinical symptoms is that training materials are not systematically
developed and validated within the target population. Most
existing interpretation bias trainings in eating disorders have
been adapted from those originally developed for people with
anxiety disorders and have been validated in adults. For example,
Cardi et al. (2015) adapted stimuli originally developed by
Hirsch et al. (2009) which included scenarios covering common
worry topics, and tested these in a feasibility study involving a
sample of 28 females with anorexia nervosa. Furthermore, these
materials were adapted by researchers without the involvement
of key stakeholders including patients, health professionals, and
carers. These factors limit the ecological validity of the training
for the target population within today’s social context (Hughes
et al., 2016). Based on this hypothesis, this study involved
the development of stimuli for a novel CBM-I training for
adolescents with eating disorders, and piloting the face validity
of these stimuli. The three aims were:

1. To conduct a critical review of the literature on
interpretation bias assessment and training towards social
stimuli in eating disorders.

2. To conduct focus groups with adolescents with eating
disorders, carers and professionals to identify salient
themes around the topic of social rejection and
generate scenarios (interpretation bias training stimuli)
reflecting those themes.

3. To pilot the face validity of these materials, focusing on two
key aspects (age-relevance and emotional salience) in the
target population (adolescents with eating disorders).

MATERIALS AND METHODS

Aim 1
The literature on interpretation bias towards social stimuli in
people with eating disorders or studies involving community
samples and included a measurement of eating disorder
symptoms were reviewed. An online literature search was
conducted using EMBASE, MEDLINE, PsycINFO, Web of
Science, and PubMed from database inception – October
2019. Search terms included “interpretation bias” or “biased
interpretation” in combination with “anorexia nervosa” or
“bulimia nervosa” or “eating disorder” in the Title/Abstract
or full-text fields. Publications were included if (1) they were
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TABLE 1 | Literature review of materials used for interpretation bias assessment or training.

Materials (Authors) Population and age group Description of Material Development of Material

Summers and Cougle,
2018

Undergraduate female
psychology students and
women from the community
(N = 41) with elevated
symptoms of Body Dysmorphic
Disorder

135 scenarios describing
situations involving the risk of
social evaluation or exposure to
own appearance

Developed by the researchers.

Cardi et al., 2015 Women with anorexia nervosa
(N = 28)

134 scenarios describing
ambiguous situations involving
the risk of social rejection

Adapted from Huppert et al., 2007; Hirsch et al., 2009;
Hayes et al., 2010

Cardi et al., 2017 Women with anorexia nervosa
(n = 35) and healthy controls
(n = 30)

12 scenarios describing
ambiguous situations involving
the risk of social rejection

Adapted from Huppert et al., 2007; Hayes et al., 2010
Research team (4 individuals) independently chose
subgroup of sentences with greatest potential of being
interpreted in positive or negative way.

Turton et al., 2018 Women with anorexia nervosa
(N = 55)

110 scenarios describing
ambiguous situations involving
the risk of social rejection

Adapted from Huppert et al., 2007; Hirsch et al., 2009;
Hayes et al., 2010; Cardi et al., 2015

Matheson et al., 2018 Female undergraduates
(N = 123)

87 scenarios describing
appearance-relevant
ambiguous social scenarios

Training stimuli were developed by the researchers and
informed by appearance-based feedback and rejection
sensitivity scales (Tantleff-Dunn et al., 1995; Altabe
et al., 2004; Park et al., 2010; Park, 2013). These were
rated by women in a pilot study for relatedness to
appearance and affective valence.

Cardi et al., 2019 Adolescent girls with anorexia
nervosa (N = 24)

112 scenarios describing
ambiguous situations involving
the risk of social rejection

Adapted from Cardi et al., 2015 in collaboration with
five adolescents with anorexia nervosa receiving
inpatient care.

published in a peer-reviewed journal and written in English, (2)
used an assessment task to measure interpretation bias towards
social stimuli or a cognitive bias modification training to reduce
negative interpretation bias towards social information and (3)
included a sample of children, adolescents or adults with a
diagnosis of an eating disorder or included a community sample
and a measurement of eating disorder symptoms (Table 1). The
materials used for the assessment or training task used within
each study are summarized in Table 1.

Aim 2
In order to address the main research question, “What situations
are likely to trigger fear of being rejected/left out/excluded
in adolescents with eating disorders?”, patients with eating
disorders, carers and health professionals were invited to
participate in separate, live online group forums which were
themed around the topic of social rejection. Participants were
recruited via opportunity sampling from a specialist eating
disorder intensive treatment service and from a departmental
database of patients who had previously participated in research
and had opted to be contacted about future studies. Participants
were required to be fluent in English and have no severe medical
or psychiatric comorbidities in order to take part. Patients’
eligibility was assessed by the researcher and the eating disorder
diagnosis was confirmed by a Consultant Psychiatrist based
on DSM-5 criteria or self-reported by the patient (in three
cases). A standard topic guide including questions related to
the topic of social rejection was developed (Table 2) and the
wording was adapted for patients, carers and health professionals.
Two separate groups were held for the professionals to

accommodate the availability of participants. The forums were
hosted on a bespoke research platform that developed for another
study running in the department (created by https://www.
mindwaveventures.com/ and funded by the National Institute
for Health Research - Health Technology Assessment). The
forums were live, text-based groups accessible to participants
only. All participants were given a participant screen name (e.g.,
Participant 1) in order to anonymise them. The researcher led
the groups by posting open questions and providing participants
with time to respond to each question. Each group lasted for
one hour. Ambiguous scenarios related to the risk of rejection
from others were then generated with consideration of those
previously adapted for adolescents with eating disorders (Cardi
et al., 2019) and the data derived from the focus groups. Each
scenario consisted of a hypothetical ambiguous social situation
which was open to the young person for interpretation (e.g., “It is
a classmate’s birthday and your good friend brings in a cake. You
aren’t offered a slice and feel awkward. Later you speak to your
friend about how this made you feel and they. . .”).

Aim 3
Quantitative methods were used to assess the degree to which
the scenarios reflected realistic concerns that were both age
appropriate and emotionally salient to young people with eating
disorders (see Figure 1). Girls with eating disorders (N = 27) aged
13–17 who participated in the focus groups and girls attending an
intensive treatment program who did not participate in the focus
groups were invited to rate the scenarios (at this time there were
no boys available in the service to rate the scenarios). Participants
were provided with paper forms over email, or in person at their
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TABLE 2 | Topic guide for focus groups.

What situations can you think of that would involve the chance that you would be rejected by others? This can include being judged, criticized, or left out of a group.

Can you think of some examples of the sorts of things that you have avoided saying or doing in front of others, because you were worried about how others might react?
E.g. worried about whether they would judge or criticize you.

What happened the last time you felt excluded / left out of a group?

What happened the last time you avoided a situation because you thought you might be rejected by others?

What would help you to feel more confident (i.e., less fearful or avoidant) in social situations (what could protect you from being rejected)?

How could others (i.e., treatment team, family) help you to feel more confident (less fearful/avoidant) in social situations?

FIGURE 1 | Flow diagram for interpretation bias stimuli development.

treatment center. Each paper form contained a proportion of the
scenarios depending on the participants’ time availability, and
two 5-point Likert-scales which were used to measure the age-
relevance and emotional salience of each scenario. The scales
ranged from 0 (not at all realistic) to 5 (very realistic) and 0 (not at
all hurtful) to 5 (very hurtful). After discussion with the research
team, the matrix (Table 3) was developed to decide whether to
include, modify or exclude each of the scenarios. The scenarios
that were considered both realistic and hurtful (scenarios scoring
3 or above on both scales) were included in the final selection
of scenarios. The data that support the findings of this study
are openly available in [repository name e.g., “figshare”] at http:
//doi.org/[doi], reference number [reference number].

RESULTS

Results of Aim 1
Six papers meeting the inclusion criteria were identified and
reviewed (see Table 1). Five studies included adults (N = 312)
aged 18–65 and one study included adolescents (N = 24)
aged 14–18. With the exception of Cardi et al. (2019) that

involved adolescents with lived experience of eating disorders
in the process of adapting materials for an interpretation bias
modification training, all five studies included stimuli adapted
by the researchers that were originally designed for other
populations. This presents missed opportunities to tap into
concerns around social rejection that may be relevant to people
with eating disorders in particular, such as fears around being
rejected due to the physical or behavioral symptoms that are
specific to anorexia nervosa, and to explore concerns that may
be predominantly relevant to adolescents with these conditions.

Results of Aim 2
Five focus groups were held in total. The patient group consisted
of eight young people (seven females, one male) aged 13–17
(M = 15.50, SD = 1.22) with anorexia nervosa (n = 6) or bulimia
nervosa (n = 2). A separate focus group was held for carers (n = 7)
who were females aged 40–58 (M = 50.33, SD = 5.59). Only
one of the carer participants was related to one of the patient
participants in the study. Two separate groups were held for
health professionals who were females aged 23–60 (M = 35.67,
SD = 12.02) working within specialist eating disorder services.
All participants were living in the United Kingdom. One group
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TABLE 3 | Ratings matrix to determine which scenarios would be included, modified or excluded.

Age relevance Emotional salience

Ratings 1–2 3 4–5

1–2 Exclude Exclude Exclude

3 Exclude Revise and include Revise and include

4–5 Exclude Revise and include Include

included two psychiatrists and two psychologists, and one group
included a consultant psychologist, an assistant psychologist and
a mental health support worker.

Data collected from the focus group transcripts were analyzed
using content analysis to identify recurrent examples of social
rejection scenarios (Table 4). Two researchers manually coded
the data and used the qualitative data analysis software NVivo
(Version 13). First the researchers familiarized themselves with
the data through repeatedly reading the text of all transcripts
and identifying initial codes (i.e., sentence by sentence coding).
The researchers then categorized the examples of social rejection
described by patients, carers and health professionals into
themes, including virtual rejection/exclusion, rejection associated
with an aspect of the eating disorder, rejection triggered by
ambiguous/benign comments or behaviors from others and
rejection perceived when confiding in others (see Table 4).

Results of Aim 3
Following Aims 1 and 2, 339 scenarios were generated by
the research team. Each patient rated a minimum of 19
and a maximum of 264 scenarios depending on their time
availability. The scenarios were then categorized using the
ratings matrix (Table 3). One-hundred and sixty-six (49%)
scenarios were rated high [scoring 4 or 5 on both age-relevance
(M = 4.28, SD = 0.71) and emotional salience (M = 4.18,
SD = 0.76)] and were automatically included in the final set
of stimuli. Thirty-eight (11%) scenarios were rated as low (1
or 2) on one or both measures by at least one patient and
automatically excluded. One-hundred thirty-five (40%) scenarios
were rated as neutral (3) on both aspects and were then
revised to increase their age-relevance and emotional salience
by the researchers, so that they could be included in the
final set of scenarios. Revisions to the neutral scenarios were
made by taking aspects from the scenarios rated as high or
feedback from young people rating the scenarios and applying
them to the neutral scenario. For example, “Your friends are
looking at a magazine over lunch at school. One of them
turns the page and makes a comment about a thin model, so
you ask if they can change the page” was changed to “your
friends are looking at Instagram during the school lunchbreak.
One of them starts looking at an Instagram feed and makes
comments about a thin model, so you ask if they can look at a
different account.”

The final set of stimuli consisted of 301 scenarios. All
scenarios, with ratings for each of them presented separately
are openly available in [repository name e.g., “figshare”] at http:
//doi.org/[doi], reference number [reference number].

DISCUSSION

This study followed the evidence-based practice framework
and a systematic process of adapting experimental paradigms
to specific populations (Hughes et al., 2016) to develop and
validate stimuli for a cognitive bias modification training to
reduce interpretation bias towards negative social stimuli in
young people with eating disorders. The first aim was to review
existing studies that have used cognitive bias assessment or
modification procedures to target an interpretation bias towards
negative social stimuli in people with eating disorders. The
majority of identified studies included only adults and the
majority of materials used within the training protocols had
been adapted by the researchers from those originally developed
for people with anxiety disorders (Cardi et al., 2015, 2017;
Summers and Cougle, 2018; Turton et al., 2018). The second
aim was to generate real-life examples of scenarios in which
individuals with eating disorders feel exposed to social rejection
or exclusion. Focus group discussions were held with young
people with lived experience of eating disorders, carers and
healthcare professionals with experience working with young
people with eating disorders in specialist treatment services. Four
key themes were identified from the focus groups including
(1) virtual rejection/exclusion (2) rejection associated with
an aspect of the eating disorder (3) rejection triggered by
ambiguous/benign comments or behaviors of others and (4)
rejection perceived when confiding in others. The final aim was
to obtain quantitative ratings from young people with eating
disorders concerning the age-relevance and emotional salience
of the scenarios, and to make final adjustments to the scenarios
based on this feedback. A total of 301 scenarios were included in
the final stimulus set.

The findings from the focus groups with patients, carers and
healthcare professionals in this study support the literature on
social functioning in young people with eating disorders (Caglar-
Nazali et al., 2014; Cardi et al., 2018a,b). All groups agreed that
patients perceive rejection when exposed to ambiguous/benign
comments or behaviors from others, such as over-thinking the
reason for not being invited to a party or receiving a compliment
on their physical appearance. These observations corroborate
findings from an earlier qualitative study in which young people
with anorexia nervosa described a heightened sensitivity to
any form of perceived criticism (Patel et al., 2016) and recent
quantitative data, which demonstrated that young people with
anorexia nervosa on average produced more negative than benign
interpretations of ambiguous social scenarios involving the risk of
rejection (Cardi et al., 2019).
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TABLE 4 | Themes and sub-themes derived from focus groups with patients, carers and professionals.

Theme Patients Carers Professionals

Virtual
rejection/exclusion

“oh yeah and like posting photos and seeing how many
likes/followers you have seems risky”
“or you might worry they think you look fat/might not
comment on you being skinny”
“after I was discharged from hospital one of my friends
always talked about the chat with my other friends who I
walked to school with knowing full well I wasn’t in the chat”

“with social media, my daughter gets very concerned if she
doesn’t get immediate responses to messages as she
thinks she is being ignored. She doesn’t post much and in
fact took down most of her social media during her
GCSE’s.”
“the "likes" on social media seems to be the way to judge
popularity. My daughter used to spend ages trying to take a
good photo to put on Instagram and would continuously
check the likes and comments”
“Yes online media is a nightmare for someone who has
major anxieties, low self- esteem etc., Constantly looking
for the number of ’likes’ - spending hours over which
picture to post and which caption she should add in case it
is laughed at/ridiculed by others”

“seeing friends message each other on social media and
not being included, seeing photos of friends hanging out at
parties, etc., that they haven’t been invited to”
“Not invited to parties and seeing this on the social media
or being "blanked" by their peers, getting silent treatment”
“friends taking a while to reply to messages”
“I have seen young people feel so uncontrollably anxious
that they have had panic attacks because friends have not
texted them back and they are sure their entire social
network has been lost.”
“they would essentially go into a full-blown panic and
experience severe anxiety if they did not receive enough
likes on their post or if people unfriended them or
unfollowed them or did not follow them back”

Rejection
associated with
an aspect of
the eating
disorder

“they go out for a meal but don’t invite you I have also had it
happen when they go for a meal but don’t invite you or your
best friend either because they don’t want you to feel left
out”
“Exactly, and sometimes it’s not just meals but on
someone’s birthday they might bring in food but won’t ask if
you want some or something along those lines”
“Another example I had was my close friends all went out to
play tennis and didn’t even ask as they assumed, I couldn’t
do it”

“family gatherings with lots of food and expectations were
also a problem for us at the time. Harmless statements
such as "you’re up for dessert seconds" (dessert was never
a problem) could send her into a tailspin”
“Oh, the stresses of what to wear! it could take hours for
her to get ready and the smallest of comments could send
her back upstairs to get changed again!”
“at present she is isolated and avoiding situations where
she feels people are looking at her and judging (to be fair
people are looking at her. her BMI is 13 and she looks ill, so
it is natural for people to look). Sometimes she has felt
excluded so has tried to be popular by dressing up (when
she at a healthier weight she is stunning) and getting the
boys attention.”

“or friends going out for lunch/to a party/to dinner and not
inviting them because of the food element”
“some negative comments from others about how thin they
are, particularly from boys in their school, things like ’you
might snap’ I have heard quite a few times maybe partly
due to fear that their peers would not see them as having
an eating disorder, or thinking that they are ’getting better’ a
person who wasn’t selected for their sports team because
they really weren’t well enough and they really took it to
heart - it seemed to really impact their (already low)
self-esteem and it was like it was a personal slight against
them rather than a reflection of how poorly they were”
“there was a lot of assumed rejection or criticism relating to
competitiveness - so some young people might sit on the
edge of their seat or stand for long periods of time so
others would not judge them as lazy or not struggling
during meal times, the food would be consumed very
slowly, kind of like the opposite of a race”

Rejection
triggered by
ambiguous/benign
comments or
behaviors from
others

“also people with eating disorders might misinterpret
situations and react more negatively compared to people
without who might not be upset by it”
“Yes I agree with p4 definitely over think the reason you
weren’t invited.”
“Yes definitely organizing something with friends because
sometimes if they don’t reply you might think they don’t
want to come etc”

“I agree that you have to be very careful what words you
use. A friend of mine said my daughter looked really well
once and my daughter took that as she had put on too
much weight.”
“yesterday I commented to my daughter that her eyes
looked brighter and she didn’t look so dehydrated. This
translated into her mind as she looks like she has put on
weight and looking healthier. she promptly shouted at me
that I am triggering and went upstairs to weigh herself”
“our daughter was constantly saying that teachers at
school gave her "dirty looks" and was convinced that one
subject teacher did not want her to study a subject at A

“Yeah, you look well doesn’t go down well!”
“it is almost like any situation could make them feel rejected
depending on even subtle reactions of the people they are
with finding friends at lunch times and people not looking
up straight away to say hello, or not moving over for them
to sit in the group comfortably; peers finishing their
conversations with other peers before greeting them; peers
not really looking at them when they are talking in a group”
people not asking them how they are (yet being asked also
causes anxiety); people not making the effort to speak to
them first; other ones might include seeing peers
whispering and the young people believing they are

(Continued)
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Theme Patients Carers Professionals

Level. I had to ask the School to confirm if that was the
case and they said absolutely not and that the teacher had
no concerns over her ability”

speaking about them in a negative way, which might make
them withdraw from those individuals.”
“a young person could pay a compliment to another young
person about their dress, and then would seek reassurance
from a staff member that they have not just made the other
young people feel bad/negative about their looks (if that
makes sense) - so a lot of second guessing and worrying
about what they say and do - and I guess worrying that this
would lead to being socially rejected”

Rejection
perceived when
confiding in
others

“when you tell a friend or someone else about the eating
disorder and they don’t believe you/dismiss it”
“I haven’t told anyone about my problem sometimes it feels
to daunting to confront them about it, so sometimes I just
leave it. I wouldn’t tell them how I felt because I would fear
being rejected yet again by them.”
“sometimes I try to hide my true feelings from my family and
my other friends, and I just hide away”

“my daughter refused to tell anyone what was wrong with
her for many years. . .apart from close family. her friends,
etc., probably guessed but never asked. As she got older
she told a few people. their reactions varied. they usually
promised to be there for her and texted her for a week or
so after but then that was it. sometimes they told other
people which broke her trust. I know many other sufferers
who are very open about their illness so I guess that varies
for years didn’t tell anyone, even when she had long stays
as in-patient. now she is 17 and told a few people, but still
dificult to be completely up front with people”

“telling even close friends how they really feel”
“I have had a few patients who have felt very anxious about
letting people know about their eating disorder -
understandable- and I guess at least part of that is due to
fear of possible rejection, so they end up saying "I’m fine"
even to close friends even though they’re not if someone is
unpleasant or they perceive to have been unpleasant, then
they will tell me that they do not know what to say, or only
later they will think of something to say, or they will take it
out on themselves (self-harm).”
“it might be helpful to explicitly provide them with the tools
to deal with these situations, e.g., workshops on how to
safely confront someone or how to discuss sensitive topics
with your peers if you think they are angry with you -
basically like survival skills sessions for sensitivity to
rejection”
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Participants also recalled examples of illness-related rejection
experiences, such as being excluded from arrangements to
have meals out with friends or not being offered food
in social contexts. These findings support other qualitative
accounts from young people with anorexia nervosa who
have described the impact that their eating disorder and
treatment regime had on their social functioning (Lindstedt
et al., 2018). Furthermore, the risk of rejection perceived by
patients when confiding in others, for example a reluctance
to disclose their illness to friends due to a fear of being
dismissed or disbelieved, supports the interpersonal model of
eating disorders which posits that some problems with social
functioning in people with eating disorders may originate
in part from maladaptive personality traits, such as the
tendency to avoid expressing feelings and the tendency towards
interpersonal distrust and negative interactions with others
(Arcelus et al., 2013).

Participants referred to several examples of virtual rejection,
and over-reactions to this experience such as full-blown panic
or severe anxiety if a friend did not reply to their message,
or if they did not receive enough likes on their social
media posts. These findings are novel in the context of the
existing literature on interpretation bias, which has lacked the
consideration of exposure to rejection in a virtual environment.
However, the findings are in line with what is known about
the role of online social interactions in eating disorders. For
example, one study found that girls and women with a lifetime
diagnosis of an eating disorder reported poorer mood after
posting or commenting online, a greater frequency of social
comparison, and a greater use of online forums and blogs with
more focus on eating disorder-related issues in comparison
to a group of age-matched controls (Bachner-Melman et al.,
2018). In both groups, these online behaviors correlated
with eating disorder symptoms and general psychological
health. In another study, the frequency of Facebook use was
associated with greater disordered eating, and maintenance
of weight/shape concerns and state anxiety compared to an
alternative online activity (Mabe et al., 2014). Together, these
findings suggest that negative interpretations of social cues
online may contribute to feelings of rejection and trigger eating
disorder symptoms.

Strengths and Limitations
The main strength of this study is that it is the first study
to use a systematic approach to the development of stimuli
for an interpretation bias training intervention for people with
eating disorders. Other strengths include the involvement of
different parties, including patients, carers and professionals
(Kimber et al., 2019), to identify the type and content of
social situations that trigger social evaluative concerns in
adolescents with eating disorders, and the incorporation of
both qualitative and quantitative methods in the development
and validation of the materials. Furthermore, the large pool
of materials developed (N = 301) will be made publicly
available, in line with the open science framework and may
be used for multi-session interpretation bias training protocols,
which have shown advantages over single-session trainings

in terms of training efficacy on interpretation bias change
(Menne-Lothmann et al., 2014; Cristea et al., 2015; Turton
et al., 2018). One limitation of this study was that due
to the large number of scenarios and limited availability
of patients, quantitative feedback was obtained only from
a subgroup of adolescents with eating disorders (girls aged
14–18) and might not be generalisable to other groups
of individuals, particularly younger girls or boys who may
differ in their experiences of social rejection. Furthermore,
some scenarios only had one rating from one participant.
The scenarios rated by participants as neutral (n = 135)
were revised further by the researchers to increase their
age-relevance and emotional salience so that they could be
included in the final set of scenarios. Although these adapted
neutral scenarios were not included in the pilot study, they
will be included in a proceeding study, investigating the
feasibility and clinical effectiveness of multi-session cognitive bias
modification training.

Clinical Implications
There is increasing interest in the use of treatment enhancers
in eating disorders due to their potential to improve clinical
outcomes. In the United Kingdom, the National Institute for
Health and Care Excellence (NICE) guidelines recommend
Family Based Treatment as the first-line treatment for adolescents
with eating disorders (National Institute for Health and Care
Excellence (NICE), 2017). This therapy aims to improve nutrition
and mostly focuses on providing information and support to
carers to feed their children (Le Grange and Eisler, 2009;
Lock and Le Grange, 2019). Whilst this is the most effective
treatment available according to the current evidence base,
approximately 20% patients offered Family Based Treatment
drop-out (Dejong et al., 2012), between 33% and 42% reach
remission by the end of treatment (Lock et al., 2010; Agras
et al., 2014), and 40% of patients struggle with significant
ongoing psychological distress after treatment (Lock et al., 2006;
Wufong et al., 2019). CBM could provide a useful ‘treatment
enhancer’ by increasing sensitivity to positive social feedback
and reducing sensitivity to social criticism from family and
peers, and the online nature of the training may appeal to the
younger population.

The large set of stimuli described here has been developed
and validated by girls with eating disorders. Multi-session
studies combined with follow-up assessments allow for an
investigation of the acceptability and effectiveness of the
training in the long term. In doing so researchers should
consider strategies for facilitating participant engagement with
the training over time (Zhang et al., 2018) and to assess
whether changes observed in interpretation biases are associated
with changes in social perceptions and behaviors, as well as
key clinical variables. It will also be important to explore
potential pathways through which this training can be related
to improvements in symptoms, such as through strengthening
responsiveness to social acceptance or support. The training
may also provide benefits to individuals at ‘high risk’ of
psychopathology through boosting resilience to the risk of social
rejection/exclusion.
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Conclusion
To date, this is the first study to use a systematic approach
to the development of a cognitive bias training targeting an
interpretation bias towards negative social stimuli in young
people with eating disorders. These materials will be made
available to aid researchers in conducting experimental studies to
assess the acceptability and clinical effectiveness of multi-session
cognitive bias modification training protocols in young people
with eating disorders.
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des Armées, Brétigny sur Orge, France, 2 Réseau ABC des Psychotraumas, Montpellier, France, 3 APEMAC, EA 4360, Université
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Background: The psychophysiological changes for individual suffering from chronic
post-traumatic stress disorder (PTSD) raise to the questions of how facilitate recovery
and return to work. Negative alterations in neuro-cognition remain a complaint for patients
and participate to long-term functional impairments. Neurological soft signs (NSSs)
appear as a candidate for better understanding these complaints. They have been
reported in several mental disorders. They are found in several behavioral and/or
neurocognitive disorders and are taken into account by psychiatric rehabilitation
programs to support recovery. As few studies evaluate NSSs in PTSD, our exploratory
study aims to assess NSSs in chronic PTSD and their relationships with PTSD severity.

Method: Twenty-two patients with a clinical diagnosis of chronic PTSD were evaluated in
terms of PTSD severity (post-traumatic checklist scale, PCL5), NSSs (NSSs psychomotor
skills scale, PASS), and well-being upon arrival to the hospital and compared with 15
healthy subjects. Statistical non-parametric analyses assessed the relationships between
these variables.

Results: PTSD subjects exhibited higher NSSs compared with healthy subjects. NSSs
were positively associated with PTSD severity, with negative alterations in cognition and
mood, and with impairment in well-being. They were higher in women compared with
men. No impact of age was found. Three groups were identified based on the severity of
the PTSD. Severe PTSD exhibited NSSs characterized by motor integration alterations.

Conclusions: This pilot study suggests that NSSs might be a biomarker of PTSD
severity. This proof of concept highlights the need for further research for better
evaluating the clinical neuro-functional impairment. This will be helping for defining
neurological remediation for promoting PTSD recovery.
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INTRODUCTION

Post-Traumatic Stress Disorder
Post-traumatic stress disorder (PTSD) is a debilitating mental
disorder that may develop after experiencing or witnessing a life-
threatening event. The main characteristics of PTSD are re-
experiencing symptoms, avoiding situations that recall the event,
negative alterations in cognition and mood and hyperarousal (1).
PTSD is associated with impairment in social, occupational and
other domains (2) for at least one month. Once those symptoms
have been observed for 3 months, PTSD is considered as a chronic
disorder (3). Furthermore, the prevalence of comorbidities is high
including: depression, substance use disorders and general physical
health effects (4, 5).

The lifetime PTSD prevalence was found to range from 1% to
7% in Europe (5). According to the country and the type of
trauma, the mean 12-month prevalence of PTSD is between 25%
and 50% (6). Among the military, PTSD prevalence is highly
dependent on the violence of the mission; the higher the combat
exposure is, the higher PTSD prevalence is (up to 20%) (7).

Despite appropriate care, treatment response is variable and
almost 20% of the patients do not show condition’ improvement.
This variability in response treatment arises from (i) the lack of
research in precision medicine (i.e., which treatment suits best
the patient) and (ii) the nature of the physiopathology of the
PSTD (8). In a 20-year longitudinal study conducted on 214
veterans with initial combat stress reaction, Solomon and
Mikulincer (2006) highlighted the volatility of chronic stress
with a relapse observed in 40% of the recovering subjects within
one year of remission (9).

Currently available tools for assessing prognosis when PTSD
are inadequate. Impairments in emotional, self-regulatory, and
cognitive functions are biomarkers of interest when regarding
their critical influence on post-traumatic processing, treatment
efficiency and recovery. PTSD has been associated with negative
emotions (10), disturbed positive resources (11), as well as
impairments in the ability to effectively regulate emotions (12).
Moreover, a number of prospective studies indicate that
emotional regulation difficulties hinder recovery from PTSD
symptoms post-trauma (13).

Putative neural mechanisms underlying the PTSD symptoms
involve altered brain regions including the hippocampus and
amygdala as well as cortical regions including the anterior
cingulate, insula, and orbitofrontal regions (14, 15). These brain
alterations have an impact on connection to neural circuits that
mediates adaptation to stress and fear conditioning. Altogether,
these brain disorders have been proposed to have a direct link to the
emotional, self-regulatory, and cognitive impairments in PTSD (16).

Despite advances in the understanding of the neural circuitry
associated with emotional, self-regulatory impairments and how
they impact prognosis by disturbing treatment outcomes, there is a
paucity of research investigating the global cognitive dysfunctions
in PTSD. Nevertheless, cognitive deficits are one of the most
consistent predictors of chronic disability found among both
younger and older people with psychiatric illness (17–19). It is
well-known that PTSD is associated with decrements in multiple
Frontiers in Psychiatry | www.frontiersin.org 2297
cognitive systems, including processing speed, learning, memory,
and executive function (20–22) and inability to divert attention
away from trauma-provoking stimuli (21, 23, 24). Such deficits are
well-known to increase the effects of psychosocial stressors related
to physical health behaviors (25), academic and vocational
productivity (26), and interpersonal relationships (27).

Interestingly, literature reports associations of neurological soft
signs (NSSs) with poor cognitive performance in healthy subjects
(28–31) as well as in patients with chronic psychiatric diseases, such
as schizophrenia (32, 33), and bipolar subjects (34, 35). NSSs are
objective performance measures of sensorimotor, reflexive,
perceptual, and cognitive capabilities. They reflect minor
neurological abnormalities thought to be manifestations of a
minor nonspecific cerebral dysfunction (either localized or diffuse)
which yield subtle indicators of brain dysfunctions (30). NSSs are
different from the “hard” neurological signs. The latter are often
indicative of a basic sensory or motor deficit that is considered to be
directly related to an injury to a specific brain region. Recent studies
using non-clinical samples have suggested that neural correlates of a
cognitive function are likely to be distributed throughout the brain
rather than localized to specific areas (36, 37). A similar proposal
has been considered for NSSs (30), NSSs have been found to be
elevated in a variety of mental disorders, with more than 100 studies
of NSSs in the psychiatric literature (Pubmed search). A meta-
analysis establishes a link between the NSSs and the biological
markers of psychiatric vulnerability (38). This shows the interest of
NSSs for prognosis of a psychiatric disease all the more that
examination of NSSs entails low-tech, inexpensive, relatively brief,
and readily administered clinical maneuvers. Furthermore, studies
with bipolar suffering suggest that NSSs would progress only
minimally with increasing age (35).

Although NSSs have been less investigated in PTSD, they were
reported in male veterans with chronic combat-related PTSD (but
not in combat-exposed veterans without PTSD) as in adult females
with PTSD as a result of childhood sexual abuse (39). In these
populations, NSSs were associated with more reported
neurodevelopmental problems, e.g., attention deficit, motor
hyperactivity, and learning problems (39). However, NSSs were
not found in the veteran nurses with PTSD (40). These conflicted
results question the role of premorbid neurodevelopment as a risk
factor for NSSs in PTSD when traumatic exposure. They also
highlight three major gaps in the literature regarding the role of
NSSs in PTSD: (1) the pertinence of NSSs as a biomarker of PTSD
severity and prognosis, (2) the domain specificity of the
involvement of NSSs in cognitive performance, and (3) whether
there is sex difference.

This study aims to be a proof of concept in the exploration of
the relationship between PTSD severity and NSSs.
MATERIALS AND METHODS

Participants
Two groups of voluntary civilian subjects were recruited: 22
patients suffering from PTSD through the psychiatric
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consultation in public hospitals of Marseille and Perpignan
(France) and 15 healthy subjects matching according to age
and gender through the personal from hospitals of Marseille.
This study received the agreement of the ethics committee of the
French military health service (MHS). After a complete
description of the study, written informed consent for
participation in this low-risk study was obtained.

Protocol
Informed and volunteer patients with at least one positive
response in the criterion A as described in the DSM5 and
clinically evaluated by a psychiatrist with a diagnosis of
chronic PTSD (more than 6 months since the first psychiatrist
PTSD diagnosis without improvement) were included in the
study. Self-reported left-handed was a non-inclusion criterion.
After their consultation, patients were screened with the
following assessments: PTDS severity, well-being and NSSs.
These assessments lasted 2h and 30 min.

Informed and volunteer control subjects

Variables
For each subject, the collected socio-demographic included: age,
gender, and the number of major stresses encountered in
professional and personal environments over subject lifetime.

NSSs were also evaluated using Psychomotor Assessment of
the Sweet Signs (PASS) [(41); http://www.psychomot.ups-tlse.
fr/EPSID.pdf]. This hetero-questionnaire was developed using
the available scale for assessing the NSSs. It was validated in a
French population of children and adults. Processing the PASS
requires very few materials. Only the test of stereognosies
requires the use of the following equipment: a key, a coin, a
button, a battery, a dice, a clothespin. Twenty-seven tasks were
evaluated and combined in 9 categories of NSSs: (i) walking
evaluation implying different types of walking (tasks 1 to 5), (ii)
static and dynamic equilibrium (tasks 6 to 8), (iii) perseverance
in task (task 9), (iv) tonus (tasks 12 to 15), (v) motor integration
included complex and simple sequences of motor coordination
(tasks 10, 11, and 19 to 25), (vi) sensory integration (tasks 28–
30), (vii) dysrhythmias (tasks 6, 10, 11, and 20 to 25), (viii)
synkinesis (tasks 10 and 20–25), and (ix) somatognosis and
spatial self-perception (tasks 26–27). A total score is calculated
from the 27 tasks. Scores range from 0 (no NSS) to 135
(maximum errors for each evaluated task). An evaluation of
manual laterality coefficient (handedness) was realized at the
end of the PASS. No cut-off has been validated for this scale.

For PTSD Subjects (PTSD Group)
In addition to the PASS, patients completed the two
following questionnaires.

The auto-questionnaire used to assess PTSD severity was the
PTSD Check List Scale (PCL-5) (1, 42). It assesses the following
four symptoms: re-experiencing symptoms, avoiding situations
that recall the event, hyperarousal and impairment of cognitive
and emotional affects. Higher scores indicate higher severity. The
cut-off point proposed by the National Center for PTSD is a
score above or equal to 33.
Frontiers in Psychiatry | www.frontiersin.org 3298
Well-being was assessed using the Warwick-Edinburgh
Mental Well-Being Scale (WEMWBS) (43, 44). This auto-
questionnaire covers both affective constructs (including
the experience of happiness) and constructs representing
psychological functioning and self-realization (45). This is a 14-
item scale on thoughts and feelings over the past week; each item
ranges from (1) “none of the time” to (5) “all of the time”. Higher
scores indicate higher well-being. No cut-off has been validated
for this scale.

For Healthy Subjects (Control Group)
In addition to the PASS, healthy subjects were assessed by a psychiatrist
using the structured Mini-International Neuropsychiatric Interview
(46) to check for the absence of a psychiatric disorder and to screen
for potential psychiatric disorders.

Statistical Analysis
Data analyses were performed using the Statistica (Stastsoft
France, Maison Alfort, v7.1) software.

The values are expressed as mean ± standard error of
mean. Correlations were done using Bravais-Pearson analyses.
Comparisons between groups were performed using Pearson’s chi-
square test forvariableswith severalmodalities andusing t-test for the
quantitative data or nonparametric Kruskal-Wallis analyses as they
did not have a normal distribution.

For the PTSD group, we characterized patients according to
PTSD diagnosis and severity. Three groups were defined
according to the PCL5 score: a group with a score under 33
(group with minimal PTSD; Minor PTSD), a group with a score
under the median of the PCL5 score of our population (group
with moderate PTSD; Moderate PTSD), and a group with a score
above the median of the PCL5 score of our population
(group with severe PTSD; Gr Severe PTSD). Between group
comparisons were performed using Kruskal-Wallis test
followed by Dunn’s post-hoc test (including Bonferroni
correction) (47, 48). The statistical threshold of significance
was set at p < 0.05. The trends are taken in consideration
when p < 0.10.
RESULTS

Population Description
For the PTSD group, 22 patients were included in the study, 16
females (72.73%) and 6 males (27.27%). They were on average
37.86 (± 12.74) years old aged with a median age of 34.5. The
clinical evaluation confirmed PTSD diagnosis for each subjects.

Average score of the clinical severity at PCL5 was 52.35 (± 19.8)
and the median value of scores of the PCL5 was 55 (range: 15–84).
Negative correlations were found between age and PCL5 score
(r2 = −0.41, p = 0.06), as between PCL5 score and negative mood
and cognition (r2 = −0.48, p = 0.028) and hyperarousal (r2 = −0.47,
p = 0.03) sub-scores.

Average score of the WEMWBS was 47.77 (± 15.15) and the
median value of scores of the PCL5 5 was 51.5 (range: 28–60).
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Negative correlations were found between WEMWBS and PCL5
scores (r2 = −0.61, p = 0.003), as between WEMWBS and
negative alterations in cognitions and mood (r2 = −0.71, p <
0.001) and hyperarousal (r2 = −0.57, p = 0.007) sub-scores. No
correlation was found between age and WEMWBS score (r2 =
0.25, p = 0.26).

Concerning the PASS evaluation, the laterality coefficient
showed that 18 (81.81%) of the patients were right-handed
among which 68.18% of the patients had a right handedness
coefficient of 100. Three (13.63%) had a coefficient between
20 and 80; one subject (4.54%) had a coefficient of −30,
meaning that this patient was left-handed. Average score of
the NSSs was 14.04 (± 15.15) and the median value of scores
of the PASS is 6.5 (range: 1–45.75) (Table 1). Positive
correlations were found between PASS and PCL5 scores
(r2 = 0.69, p < 0.001), as between PASS score and
intrusions (r2 = −0.48, p = 0.028), negative alterations in
cognitions and mood (r2 = −0.59, p = 0.005) and hyperarousal
(r2 = −0.73, p < 0.001) sub-scores. A negative correlation was
Frontiers in Psychiatry | www.frontiersin.org 4299
found between PASS and WEMWBS scores (r2 = −0.36, p =
0.10). No correlation is found between age and WEMWBS
score (r2 = −0.16, p = 0.46).

A gender effect was observed for the NSSs with higher NSSs
total score and some of the sub-scores (or tendencies) for females
(Table 1). Females exhibited higher PCL5 score (W = 16, p = 0.2),
with higher alterations in arousal and reactivity (W = 7, p = 0.003)
sub-score, and a trend to higher intrusions (W= 24, p = 0.08)
sub-score.Nogender differencewas not found forWEMWBS score
(W= 66.5, p = 0.18).

No difference was found between the two centers for each of
the scales’ score.

For the control group, 15 healthy subjects were included, 8
females (53.33%) and 7 males (46.67%). They were on average
35.8 (± 11.11) years old aged with a median age of 30. The
clinical evaluation from the MINI confirmed the absence PTSD
and other psychopathological diagnosis for each of the subjects.
The number of traumatic life event was zero for each of
the subjects.
TABLE 1 | Mean scores, standard deviations (±), medians, and ranges for the main items of the PASS with significant gender effect, with left or right precision when
necessary.

My ± ET Median Range
Min-Max

Gender effect
p

NSSs total score 14.04 ± 15.15 6,5 1–45.75 0.007
Spontaneous tempo (s) 11.03 ± 2.51 11 6.83–14.86 0.028
Fastest tempo (s) 7.05 ± 3.24 5.93 3.02–13
Walking Gait 0.26 ± 0.54 0 0–2

Gait on tiptoes 0.40 ± 0.66 0 0–2
Gait on heels 0.71 ± 0.78 1 0–2
Gait with inversion/eversion 1.52 ± 1.57 1 0–5
Gait with heel-and-toe 1.14 ± 1.42 0 0–4

Static and dynamic equilibrium Jumping up and down on one foot* 1.62 ± 2.42 0.5 0–8
Lowest time of unipodal equilibrium (s)** 0.35 ± 0.75 0 0–3
Average time of unipodal equilibrium (s)** 35.71 ± 24.21 28.25 3.83–71 0.038 Right

0.077 Left
Romberg stability* 0.57 ± 0.73 0 0–2

Protrusion
of the tongue

Average of time (s)
Abnormal movement (yes or not)
Diadochocinesia (s)* 8.47 ± 1.27 0 2.44–21
Average time of arm in horizontal position (EO)* 7.88 ± 2.63 8.50 3.01–13.5 0.060 Right
Opening and closing hands 0.38 ± 0.74 0 0–2
Finger-nose pointing EO/EC 0.19 ± 0.43/

0.36 ± 0.67
0/0 0–1.5/0–2

Average time of tapping between thumb and index finger 12.00 ± 4.92 11 4–21.85 0.07 Right
Tapping 0.68 ± 1.22 0 0-4 0.072 Right
Average time of thumb fingers (s) 8.99 ± 4.23 9 4–20.5
thumb fingers opposition 0.83 ± 1.37 0 0–5
Average time of 5 sequences of fist-side-palm 1.84 ± 2.50 0.25 0–8
To tap the feet 0.35 ± 0.81 0 0–3 0.063 Left
Heel-and-toe tap 0.74 ± 1.26 0 0–4 0.09 Right

Sensory integration Sterognosis (EC) 0.09 ± 0.27 0 0–1
Extinction (EC) 0.33 ± 0.59 0 0–2
Graphestesia 0.19 ± 0.44 0 0–1.5

Tonus Tonicity of upper limb 0.02 ± 0.11 0 0–0.5
Upper limb dangling 0.29 ± 0.64 0 0–2
Tonicity of lower limb 0.25 ± 0.55 0 0–1.75
Lower limb dangling 0.08 ± 0.24 0 0–1

Somatognosis and spatial perception Self-right and left evaluation
Other-right and left evaluation 0.45 ± 0.83 0 0–3
October 202
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Average score of the NSSs was 1.56 (± 1) and the median value
of scores is 1.92 (range: 0–3.27). Control group exhibited a lower
NSSs average total score than PTSD group (t = 2.65, p = 0.01).

Impact of PTSD Severity
According to the PCL5 cut-off of 33, five patients (22.72%) were
not positive for the psychometric PTSD diagnosis (group called
minor-PTSD). No difference was found between the two centers
for the number of patients under the cut-off. For the remaining
patients with a score above the cut-off, we defined two groups
according to the PCL5-median of 58 for these patients; the group
called moderate-PTSD consisted of 8 patients (36.36%) with a
PCL5 score under 58 and the group called severe-PTSD
consisted of 9 patients (40.91%) above or equal to 58.

The three groups differed in terms of age (H = 7.162; p =
0.027) with the highest average age for the minor-PTSD group
(51.6 ± 13.83) compared to the moderate- and severe-PTSD
groups (33.25 ± 9.88, and 34.33 ± 9.59, respectively). Difference
was observed in terms of gender between groups (X2 = 6.49, p =
0.04) with the highest number of women in the severe-PTSD
group (100%; 9 women) compared to the moderate-PTSD group
with 62.5% of women (5 women) and the minor-PTSD group
with 40% of women (2 women). No difference was observed for
marital status, and the number of stressor in professional as
personal life between the three groups.

Table 2 described the significant differences (or trends)
between the three groups for the PCL5, the WEMBS, and the
PASS scores and sub-scores. Patients with severe PTSD exhibited
the highest symptoms scores, the lowest well-being score and
minor-PTSD patients exhibited the lowest symptoms scores, the
highest well-being score, and the patients with moderate PTSD
were in between. For the significant NSSs differences, the
alterations were maximum for the patients with severe PTSD,
minimum for minor PTSD patients and in-between for the
patients with moderate PTSD. For both the average time of
Frontiers in Psychiatry | www.frontiersin.org 5300
unipodal equilibrium (s) and fastest tempo, alterations were not
different between moderate and severe PTSD.
DISCUSSION

This study explored the relationship between PTSD severity and
NSSs as a proof of concept.

According to the three major gaps in the literature, main
results highlight that (1) NSSs level reflects the severity of PTSD,
(2) the prominent NSSs associated with PTSD are related to
static and dynamic equilibrium (i.e., motor integration and
coordination), and (3) NSSs primarily affect women.

First, PTSD patients exhibited higher NSSs compared with
healthy control subjects. Concerning the relationship between
PTSD severity and NSSs, results suggest that the alterations in
NSSs increase with PTSD severity. Regarding our results, minor
PTSD with the lowest NSSs are the oldest patients. This data is not
sufficient to affirm that age does not interact with NSSs and further
studies are needed to evaluate this relationship, namely, prospective
data are needed for describing the co-evolution of clinical symptoms
and NSSs. Furthermore, there is some evidence suggesting that
some inflammatory mechanism would be a mediator between
PTSD clinical severity and NSS (49, 50). An increasing number of
studies examining PTSD have either emphasized a relationship
between PTSD and a systemically pro-inflammatory state or
identified a link between PTSD and chronic disease. Namely,
PTSD symptoms constitute a stress-perpetuating syndrome that
maintains the individual in a chronic state of sustained stress (51,
52). Emerging evidence suggests that the biological consequences
this include elevated systemic levels of inflammation implying in
accelerated cellular aging and neuroprogression (52). Consequently,
the inflammatory pathological remodeling of neural circuitry
should occur over the course of a chronic mental illness.
TABLE 2 | Mean scores and standard deviations (±) according to the three groups for the items of the PCL5, WEMWBS, and PASS with significant group differences.

Minor PTSD
n = 5

Moderate PTSD
n = 8

Severe-PTSD
n = 9

Group effect
p

PCL5 Total 23.4 ± 6.88 50.5 ± 6.89 71.6 ± 10.1 <0.01a

Intrusion 11.6 ± 3.85 13.62 ± 2.72 17.6 ± 5.33 0.054a

Avoidance 3.87 ± 1.3 5.5 ± 1.85 6.9 ± 2.38 0.064a

Negative mood and cognition 2 ± 2.92 15.87 ± 6.24 25.6 ± 4.72 <0.001a

Alterations in arousal and reactivity 6 ± 2.83 15.5 ± 4.63 21.5 ± 3.5 <0.001a

WEMWBS 55.2 ± 2.39 51 ± 8.37 40.78 ± 8.64 0.011a

NSSs total score 2.06 ± 2.19 12.06 ± 11.5 23.15 ± 18.1 0.022a

Fastest tempo (s) 10.6 ± 2.07 5.39 ± 2.84 6.48 ± 2.65 0.020b

Static and dynamic equilibrium Jumping up and down on the right foot 0 0.25 ± 0.53 0.7 ± 0.57 0.036 Ra

Average time of unipodal equilibrium (s)* 30 ± 11.54 18.98 ± 17 18.71 ± 18.73 0.023b

Movements during Romberg 0
0

0.06 ± 0.18
0.06 ± 0.18

0.29 ± 0.27
0.25 ± 0.27

0.053 Ra

0.086 La

motor integration and coordination Average time for 10 prosupinations sequences (s) 11 ± 4.24
12 ± 4.74

5.29 ± 2.41
5.43 ± 1.99

8.53 ± 5.82
9.27 ± 6.43

0.081 Ra

0.057 La

Average time for arm in horizontal position (EO) (s) 10.2 ± 2.17
10.2 ± 1.64

6.7 ± 1.43
6.78 ± 1.4

7.54 ± 3.31
7.6 ± 3.44

0.058 Ra

0.03 La
October 20
20 | Volume 11 |
aDifferences (or trends) between the three groups; blow PTSD differed (or trended to differ) from moderate and severe PTSD the three groups.
EO, eyes opened; EC, eyes closed. *dominance laterality. R, right task; L, left task.
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Literature questions how inflammatory processes and chronic
disease issues are interrelated: putative causes for inflammation in
PTSD and possible consequences of inflammation in this disorder
(49). The scarcity of longitudinal data does not establish whether the
increase in proinflammatory markers precedes or follows the onset
of PTSD.

Concerning the type of NSSs associated with PTSD, two
prominent alterations were found: static and dynamic equilibrium
as well as motor integration and coordination NSSs. Altogether, these
NSSs alterations highlight the role of the cerebellum. While the
cerebellum has, until recently, not been considered as a key region in
PTSD, there is growing evidence implicating the cerebellar region in
the pathophysiology of PTSD (53, 54). Convergent findings from
neuroimaging and lesion studies showed that the cerebellum’s role is
not confined to motor function (55) but is also important in
cognition and emotion (56, 57). Thus, some authors proposed that
patients with PTSD exhibited alterations in both top-down and
bottom-up emotion regulation (53). From the top-down of view, the
hypothesis on PTSD is a learned incapacity of top-down structures as
prefrontal cortex in inhibition of an “hyper-reactive” amygdala (58,
59). The down-top frame suggests a role of cerebellum deficits to
control the hyper-reactivity of amygdala, too (54). Indeed, it is known
that the cerebellum receives and sends information to non-motor
cortical areas, including prefrontal regions responsible for higher
cognitive functions (60) and that both amygdala and cerebellum are
crucial sites in fear conditioning (61, 62) and extinction models (63).
Furthermore, it has been recently described the relationship.
Furthermore, correlations between functional connectivity in the
cerebellum, symptoms severity, included the four symptom
domains specified in the DSM-5, has been described (54).
Altogether, these data led to propose a non-specific role of the
cerebellum in PTSD symptomatology with neurological
consequences that could be linked to the severity of the PTSD and
its prognosis. The left-right asymmetry in the prominent NSSs is
difficult to discuss since left and right handedness subjects are
included among our cohort. There a need to evaluate the
interaction between objective laterality and gender difference in
further studies for better describe functional lateralization of the
cerebellum (64). This issue is very important and in that respect some
studies observed altered functioning of the left cerebellar hemisphere
(65) and vermis (66, 67) in PTSD patients. Further studies are needed
for better understanding of the cerebellum involvement in the
pathophysiology of PTSD. This could helpful for a better
evaluation of the relationships between distinct patterns of
cerebellar alterations and the clinical severity, included neurological
symptoms as for reducing the gap that continue to exist in the
understanding of brain structure and function in PTSD.

The issue that NSSs primarily affect women in our study is
associated with the highest PTSD severity for the included women.
Such results must be considered with caution due to the small size of
the sample. Nevertheless, most findings on gender differences in
PTSD found that to be a woman is a risk factor for PTSD when
trauma: women are approximately twice as likely as men to meet
criteria for PTSD following a traumatic event (68), and they aremore
than four times as likely asmen to develop chronic PTSD (69). These
data could account for both the 75% women among our PTSD
Frontiers in Psychiatry | www.frontiersin.org 6301
cohort and the disproportionate number of those experiencing
severe PTSD. Interestingly, across various studies, women are
about one-third less likely than men to report having experienced
a trauma (69, 70). These results suggest that the higher rate of PTSD
among women cannot be attributed to a greater overall risk of
trauma but to a greater vulnerability to PTSD (70). While studies
delineate more precisely the ways in which culture, and gender role,
alone and in combination shape the gender differences of PTSD (71),
neurobiological mechanisms may account for why women reported
PTSD more often than men after a trauma. To date, most
researchers in this area primarily paid attention to men with only
2% of neurobiological research conducted in females (mainly rats)
(69, 70, 72, 73). From a biological point of view, women appear to
have a more sensitized hypothalamus–pituitary–axis thanmen when
facing a stressor (69). The oxytocin regulation of fear also differs
between men and women (74). These findings indicate that females
acquire fear more easily than males (75). Furthermore, gender
differences were found in some cerebellum structures with less
gray matter volume and less hemispherical asymmetry for women
(76). In addition, a gender-related difference in the cerebellar-
thalamic-cortical circuitry has been found (77). A developmental
hypothesis has also been advanced for gender difference in cerebellar
structures and functioning (78). Altogether, these issues highlight the
importance of considering gender as a biological variable in
cerebellum research for better understanding how gender acts as a
susceptibility or resilience factor for PTSD.

This exploratory study has several limits. The first one is the small
sample size. Then, results are to be considered as a proof of concept
for further studies. Especially, the causal relationship between NSSs
and PTSD severity need to be studied. The second one focuses on the
sociodemographic characteristics of the population. Both objective
right-hander and left-hander PTSD were included. Related to the
asymmetrical differences observed in the NSSs among our patients,
this points the importance to control the laterality using objective
evaluation instead of self-report before exploration of the NSSs.
Moreover, women are overrepresented in our sample. Related to
the gender differences in PTSD, how gender affects the link between
NSSs and PTSD severity, and in what specific ways, need to be further
evaluated. Third, evaluation of NSSs was done using the only
validated French questionnaire. A need for developing objective
scales among countries are needed (i) for better understanding how
NSSs are involved in PTSD and (ii) further for comparing NSSs
among psychiatric disorders. Such tools will be useful for studying
NSSs as subtle indicators of brain dysfunctions and their neurological
correlates. Finally, no hypothesis was made on the role of the type of
trauma as on the role of the time between the trauma and the clinical
inclusion. To confirm whether NSSS are in line with the severity,
these factors need to be controlled for future investigations.
CONCLUSION

This study as a proof of concept highlights the interest of studying
NSSs in PTSD. These exploratory results found a relationship
between the severity of PTSD and the NSSs in terms of static and
dynamic equilibrium and motor integration and coordination but
October 2020 | Volume 11 | Article 533662
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they do not preclude generalizability or causal relationship.
Regarding the asymmetrical NSSs and the gender effect, this
points out the methodological implication for future studies. They
provide some convincing arguments for evaluating the NSSs as a
prognosis factor in PTSD using longitudinal follow-up.
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67. Baldaçara L, Jackowski AP, Schoedl A, Pupo M, Andreoli SB, Mello MF, et al.
Relationship between structural abnormalities in the cerebellum and
dementia, posttraumatic stress disorder and bipolar disorder. Dement
Neuropsychol (2012) 6(4):203–11. doi: 10.1590/S1980-57642012DN06040003

68. Haskell SG, Gordon KS, Mattocks K, Duggal M, Erdos J, Justice A, et al.
Gender differences in rates of depression, PTSD, pain, obesity, and military
sexual trauma among Connecticut War Veterans of Iraq and Afghanistan.
J Womens Health (Larchmt) (2010) 19(2):267–71. doi: 10.1089/jwh.2008.1262

69. Olff M. Sex and gender differences in post-traumatic stress disorder: an update.
Eur JPsychotraumatol (2017)8(4):1351204.doi: 10.1080/20008198.2017.1351204

70. Hu J, Feng B, Zhu Y, Wang W, Xie J, Zheng X. Gender Differences in PTSD :
Susceptibility and Resilience. London, UK: IntechOpen (2017). doi: 10.5772/
65287
October 2020 | Volume 11 | Article 533662

https://www.rand.org/pubs/monographs/MG599.html
https://www.rand.org/pubs/monographs/MG599.html
https://doi.org/10.1037/dev0000566
https://doi.org/10.1016/j.neulet.2006.01.014
https://doi.org/10.1093/cercor/bhj063
https://doi.org/10.1016/j.scog.2018.12.002
https://doi.org/10.1176/ajp.145.1.11
https://doi.org/10.1176/ajp.145.1.11
https://doi.org/10.1016/s0920-9964(99)00145-0
https://doi.org/10.1016/j.jad.2014.12.026
https://doi.org/10.1016/j.jad.2007.01.009.2006
https://doi.org/10.1016/j.neuroimage.2006.01.006
https://doi.org/10.1016/j.intell.2008.07.002
https://doi.org/10.1093/schbul/sbp011
https://doi.org/10.1001/archpsyc.57.2.181
https://doi.org/10.1016/S0165-1781(02)00026-4
https://doi.org/10.1371/journal.pone.0161645
https://doi.org/10.1186/1477-7525-5-63
https://doi.org/10.1186/1477-7525-5-63
https://doi.org/10.1016/j.psychres.2016.08.050
https://doi.org/10.1037/0003-066X.62.2.95
https://doi.org/10.1080/00401706.1964.10490181
https://doi.org/10.2307/2280779
https://doi.org/10.1111/pcn.12820
https://doi.org/10.2147/JIR.S155903
https://doi.org/10.1097/HRP.0000000000000167
https://doi.org/10.1038/mp.2014.111
https://doi.org/10.1016/j.ejtd.2017.03.012
https://doi.org/10.1177/2470547018786390
https://doi.org/10.1212/WNL.0000000000001068
https://doi.org/10.1212/WNL.0000000000001068
https://doi.org/10.1093/brain/awh729
https://doi.org/10.1002/hbm.23402
https://doi.org/10.1016/j.neubiorev.2012.06.003
https://doi.org/10.1080/14734220500348584
https://doi.org/10.1016/j.neubiorev.2015.09.019
https://doi.org/10.7554/eLife.46831
https://doi.org/10.1016/j.neulet.2015.07.026
https://doi.org/10.1016/j.brainres.2010.07.031
https://doi.org/10.1016/s0006-3223(01)01107-6
https://doi.org/10.1007/s004060200014
https://doi.org/10.1590/S1980-57642012DN06040003
https://doi.org/10.1089/jwh.2008.1262
https://doi.org/10.1080/20008198.2017.1351204
https://doi.org/10.5772/65287
https://doi.org/10.5772/65287
https://www.frontiersin.org/journals/psychiatry
http://www.frontiersin.org/
https://www.frontiersin.org/journals/psychiatry#articles


Belrose et al. Neurological Soft Signs and PTSD
71. Christiansen DM, Hansen M. Accounting for sex differences in PTSD: A
multi-variable mediation model. Eur J Psychotraumatol (2015) 6(1):26068.
doi: 10.3402/ejpt.v6.26068

72. Goos LM, Silverman I. Sex related factors in the perception of threatening facial
expressions. J Nonverbal Behav (2002) 26(1):27–41. doi: 10.1023/A:1014418503754

73. McClure EB. A meta-analytic review of sex differences in facial expression
processing and their development in infants, children, and adolescents.
Psychol Bull (2000) 126(3):424–53. doi: 10.1037/0033-2909.126.3.424

74. Frijling JL. Preventing PTSD with oxytocin: Effects of oxytocin administration
on fear neurocircuitry and PTSD symptom development in recently trauma-
exposed individuals. Eur J Psychotraumatol (2017) 8(1):1302652. doi: 10.1080/
20008198.2017.1302652

75. Inslicht SS, Metzler TJ, Garcia NM, Pineles SL, Milad MR, Orr SP, et al. Sex
differences in fear conditioning in posttraumatic stress disorder. J Psychiat Res
(2013) 47(1):64–71. doi: 10.1016/j.jpsychires.2012.08.027

76. Diedrichsen J, Balsters JH, Flavell J, Cussans E, Ramnani N. A probabilistic
MR atlas of the human cerebellum. NeuroImage (2009) 46(1):39–46.
doi: 10.1016/j.neuroimage.2009.01.045
Frontiers in Psychiatry | www.frontiersin.org 9304
77. Xin J, Zhang Y, Tang Y, Yang Y. Brain Differences Between Men and Women:
Evidence From Deep Learning. Front Neurosci (2019) 13:185. doi: 10.3389/
fnins.2019.00185

78. Kaczkurkin AN, Raznahan A, Satterthwaite TD. Sex differences in the developing
brain: insights from multimodal neuroimaging. Neuropsychopharmacol (2019)
44:71–85. doi: 10.1038/s41386-018-0111-z

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Copyright © 2020 Belrose, Duffaud, Rakotoarison, Faget, Raynaud, Dutheil, Boyer,
Billaud and Trousselard. This is an open-access article distributed under the terms of
the Creative Commons Attribution License (CC BY). The use, distribution or
reproduction in other forums is permitted, provided the original author(s) and the
copyright owner(s) are credited and that the original publication in this journal is
cited, in accordance with accepted academic practice. No use, distribution or
reproduction is permitted which does not comply with these terms.
October 2020 | Volume 11 | Article 533662

https://doi.org/10.3402/ejpt.v6.26068
https://doi.org/10.1023/A:1014418503754
https://doi.org/10.1037/0033-2909.126.3.424
https://doi.org/10.1080/20008198.2017.1302652
https://doi.org/10.1080/20008198.2017.1302652
https://doi.org/10.1016/j.jpsychires.2012.08.027
https://doi.org/10.1016/j.neuroimage.2009.01.045
https://doi.org/10.3389/fnins.2019.00185
https://doi.org/10.3389/fnins.2019.00185
https://doi.org/10.1038/s41386-018-0111-z
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/psychiatry
http://www.frontiersin.org/
https://www.frontiersin.org/journals/psychiatry#articles


Frontiers in Psychology | www.frontiersin.org 1 May 2021 | Volume 12 | Article 537493

ORIGINAL RESEARCH
published: 26 May 2021

doi: 10.3389/fpsyg.2021.537493

Edited by: 
Andrew Kemp,  

Swansea University, United Kingdom

Reviewed by: 
Federica Bellone,  

University of Messina, Italy
Paola Arnaboldi,  

Independent Researcher,  
Lugano, Switzerland

Rachael Hunter,  
Swansea University, United Kingdom

*Correspondence: 
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The study aimed to identify the psychological changes that result from the amputation of 
a limb and the ways in which patients coordinate their daily lives. The study uses an 
interpretative phenomenological analysis (IPA) aimed at understanding individual 
experiences in seven patients who have suffered limb amputation. The method used 
consisted of individual, semi-structured interviews, conducted approximately 4 months 
after surgery, to patients at home or in hospital, at the time of their regular checkup. The 
interviews were audio recorded, transcribed and, following the qualitative analysis 
performed, six common themes were identified: emotional impact, negative affects, 
tendency toward isolation, role constraints and limitations, phantom limb, and emotional 
balancing. A specific theme for patients who have suffered amputations is phantom limb 
pain, which has received special attention from researchers. The last topic relates to the 
tendency toward emotional balancing and psychological calibration to return to normal life.

Keywords: chronic condition, limb amputation, psychological consequences, interpretative phenomenological 
analyses, negative affectivity, self

INTRODUCTION

Amputation is traumatic both as a surgery itself and also due to its consequences. Perceived 
as an aggression to bodily integrity, besides physical suffering, it can initiate or aggravate a 
series of disharmonies that disrupt the patient’s well-being. Desmond and MacLachlan (2002) 
consider that amputations cause considerable changes in everyday life of the patient, and 
especially in psychosocial relationships. Physical disability can lead to despair, depression, 
nervousness, anxiety, loss of self-esteem, stigma, isolation, and the recognition of weakness 
(Khan et  al., 2018). The decision to amputate a limb is difficult for both medical staff, the 
patient, and his/her family (Boccolini, 1995). The fear of losing a visible part of the body 
leads to a true sense of body disintegration (Bergo and Prebianchi, 2018). However, amputation 
may be  necessary to save a life. That is why a closer approach to this issue is needed.
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Amputation may have multiple causes including burns, 
frostbite, peripheral vascular disease trauma, infections, and 
tumors (Simsek et  al., 2017). As a surgical procedure, it is 
done to save life, control pain, malignancy or gangrene in an 
affected member (Waqar et  al., 2015). It can also have a 
preventative role. An 18  months longitudinal study, according 
to the WHO (Seidel et  al., 2006), found that 14.1% of the 
amputees reported depression (5.8% in males and 9.5% in 
females). Another study (McKechnie and John, 2014) found 
that the levels of anxiety and depression are significantly higher 
in amputees than the general population. Horgan and MacLachlan 
(2004) estimate that depression and anxiety are moderately 
elevated up to 2  years after amputation. Physicians should 
take this into account in addition to amputation treatment.

This study confirms the meta-analysis of Bergo and Prebianchi 
(2018) who, quoting Rodrigues (2011), concluded that the 
emotional responses following amputation differ from patient 
to patient, and are influenced by a constellation of factors: 
the etiology of amputation, elements of personal life, the social-
historical moment, the pathogenicity of the disease, and the 
patient’s interpretation of the symptoms. Patients who suffer 
from amputation due to a vascular disorder that causes unbearable 
pain will feel relieved. Similarly do those who, in this way, 
hope to attain the healing of bone cancer. Conversely, those 
traumatized react differently and live the uncertainty of their 
future prospects. The sooner a prosthesis is applied, the associated 
psychological problems diminish.

Knowing the psychological consequences of limb amputation 
is useful for practitioners in the medical field because it 
helps them develop effective counseling and rehabilitation 
programs. Various studies investigated the psychological 
consequences of limb amputations (Khan et al., 2018). Almost 
all of them relied on a cross-sectional design by administering 
psychometric questionnaires to the participants. Even if this 
method generates important empirical evidence when it comes 
to the psychological consequences in patients with amputation 
of a limb, it has its limitations. For example, such an approach, 
limits participants to the information captured by the 
psychometric measure, while information that may be relevant 
to psychological consequences of limb amputation, not 
encompassed in the measure, cannot be  reported by 
participants. Therefore, we  think that pursuing a qualitative 
approach, such as the interpretative phenomenological analysis 
(IPA) would provide richer and more insightful information, 
which should help to better understand the consequences 
of limb amputation.

Even though the previous studies on this topic offer valuable 
information in understanding the various psychological 
consequences of limb amputation, these studies did not provide 
a robust theoretical framework that could serve for the 
interpretation of the identified psychological consequences. 
We  consider that Self psychology model of Kohut (1966) may 
be used as a theoretical framework to explain the psychological 
consequences of limb amputation. This theory describes the 
self as a collection of self-representations. These collections 
are understood in terms of representing the cognitive-affective 
structure of one’s identity, being named “the representational 

world” – that is, people’s representations of the self and others 
(Sandler and Rosenblatt, 1962). This representational world 
develops as a consequence of the interaction between the 
individual and his parents, family and the people around him 
in his childhood (Kohut, 1966). This theoretical model describes 
the self as bipolar, with ambitions on one side, ideals on the 
other, and talents and skills driven by these two poles arched 
between them. The degree to which individuals develop these 
characteristics depends on the extent to which their caregivers, 
in the first years of life, are empathic in their response to the 
children’s need for mirroring, support and idealization of 
caregivers, thus transmitting their own sense of security and 
self-esteem to them (Kohut and Wolf, 1978).

Although the self of one individual is stab across adulthood 
(Markus and Kunda, 1986), it may be  subjected to important 
changes and variations as a result of traumatic life experiences 
(Saakvitne et  al., 1998). Because limb amputation is perceived 
as traumatic (Desmond and MacLachlan, 2002), we  consider 
that it should lead to shifts and modifications on the individual 
self-structure. Because it affects the integrity of the body, the 
talents, and skills, which are components of the self-structure, 
are affected. As a consequence, the “representational world” 
of the individual is subjected to important modifications. 
Therefore, the affected individual perceived himself as different 
and usually inferior compared to the period before amputation, 
and this perception may activate negative cognitions associated 
with catastrophizing regarding his future functionality and 
adaptation. These negative cognitions usually lead to exaggerated 
negative affectivity such as anger, anxiety, hostility, or depressive 
tendencies (Beck et al., 2005). Further, negative affectivity tends 
to lead to maladaptive behaviors (Beck, 2011).

Therefore, relying on the previous rationale, we  hypothesize 
that the psychological consequences of limb amputation can 
be  clustered in negative cognitions such as catastrophizing, 
negative affectivity such as anger, anxiety, hostility, or depressive 
tendencies, and maladaptive behaviors.

MATERIALS AND METHODS

Method
The IPA aims to understand each individual experience regarding 
certain events or common processes. Smith (1995) identifies 
two aspects of this qualitative method: phenomenology and 
symbolic interactions. Far from being spectators of their own 
lives, Smith (2007) believes that individuals are self-analyzing 
by wanting to understand what is happening to them, by 
personally and subjectively interpreting the events they are 
involved in. An IPA study implies an intensive interpretation 
of the information obtained from a small group of participants 
linked to a common event in their lives. Semi-structured 
interviews, focus groups, or journals provide data, which can 
reveal a comprehensive psychological portrait with generalization 
value when scientifically processed.

The study was conducted according to the guidelines of 
the Declaration of Helsinki, and approved by the Institutional 
Ethics Committee of NUPSPA (protocol code no.145, 01.04.2019).
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Participants
Specific to qualitative research is the low number of participants, 
in order to be able to carry out an in-depth analysis of individual 
experiences. Smith et  al. (2009) believe that a number of 3–6 
participants in an IPA study would be  sufficient. In this case, 
a number of seven participants, patients of a traumatology 
hospital in Bucharest, aged between 41 and 75  years, were 
selected. They were offered the opportunity to volunteer for 
a research concerning the experience of amputation. In order 
to ensure confidentiality, an identification number was randomly 
assigned to each participant and age was considered only for 
the purpose of establishing a range. All respondents were made 
aware of these procedures and gave verbal consent to 
participation. Within this group one participant had the left 
upper limb amputated, while the rest of the participants had 
one of the inferior limbs amputated. The causes for amputation 
were various and are shown in Table  1. At the time of the 
interview none of the participants had yet been given a prosthesis.

Procedure
Data Collection
After giving consent, the participants were interviewed (audio 
recorded) for about an hour at the hospital or at home. Data 
was collected in the form of a semi-structured interview, with 
a flexible interview schedule. The interview schedule was 
developed according to IPA methodology (Smith et  al., 1999, 
2009) in order to facilitate a comfortable and productive 
interaction with the participants. Starting with one research 
question about the “emotional experience of the individual after 
amputation of a limb,” five main topics were selected to provide 
the overall structure of the schedule. After a consensus was 
reached between all researchers, the interview was finalized. 
Its function was to guide and not to prescribe the topics 
covered by the interview. For each question, prompts have 
been prepared in case a participant has difficulties responding, 
and to offer a range of possible directions for investigation. 
Following IPA methodology and our prior considerations the 
interview guide was not referred to directly when conducting 
the interviews. The interviewer’s knowledge of the interview 
guide enabled enough flexibility as to permit substantial room 
for expression on behalf of the participants within the proposed 
framework of all investigation. All of the interviews were 
conducted by one of the authors (CR) who was not known 
to any of the participants prior to the research interviews. No 
further inquiries were needed in order to achieve data saturation. 
All interviews were transcribed verbatim by one researcher (AM).

Data Analysis
Using IPA (Smith et  al., 1999, 2009; Smith and Dunworh, 2003; 
Reid et al., 2005; Smith, 2007), the extraction of emerging themes 
was done repeatedly until raw, unprocessed themes were obtained 
(Smith et  al., 2009). The transcripts were read line-by-line, by 
each individual researcher, focusing on the research question. 
After completion, the interpretative notes were analyzed to extract 
themes and sub-themes of interest in relation with the research 
question. Quotations that were relevant to the extracted themes 
were then selected and, in the final step, the data was reviewed 
against all transcripts. This procedure allowed the extraction of 
recurrent themes about the understanding and meaning that 
participants give to the amputation experience.

RESULTS

Following the analysis six themes have been highlighted: (1) 
emotional impact, (2) negative affects, (3) tendency toward 
isolation, (4) role constraints and limitations, (5) phantom limb 
phenomenon, and (6) emotional balancing. The examples used 
in this section were considered to be  representative for the 
themes in question or for a particular manifestation related 
to these themes.

Emotional Impact
Regardless the reasons for amputation, whether due to traumatic 
causes or as a consequence of illness, the emotional shock 
exists. It may have a smaller or larger amplitude depending 
on a variety of factors such as patient age, medical culture, 
medical cause etc. As a result of amputation, the research 
participants’ reports were loaded with drama. The first emotional 
response to amputation was one of despair, a severe sense of 
self-collapse, something almost unbearable. In this context, the 
wish for death, as an expression of extreme dread, was mentioned 
by many of the participants.

“I’m a lost man! It will not be how it was!” (Participant 3)
“… awakening from the (induced) coma was a nightmare 
… I could not move … I wanted to get away … it was 
terrible! I felt I was in a prison and I could not run. I could 
see my right hand, but I missed my left hand. Why? For 
a moment I wanted to die. God, take me! Lord, I cannot 
live like this!” (Participant 4).
“Well, what can I say … I thought the sky will fall on me 
… I started crying, I did not want to talk to anybody” 
(Participant 2).
“At first, I said no, I refused … I thought I’d rather die 
than… I even told the doctor … I’d rather die than lose 
my leg” (Participant 1).

Negative Affects
Anxiety
After surgery, for an extended period of time, the interviewed 
patients noticed the appearance and increase of anxiety. A lot 
of negative thoughts invaded their minds. Projections about the 

TABLE 1 | Participants’ description.

Participant Amputation cause

1 Left-side calcal necrosis. Obliteratory arteriopathy of the inferior left limb
2 Myosarcoma inferior left limb
3 Inferior right limb toe necrosis. Unbalanced type 2 diabetes mellitus
4 Traumatic amputation upper left limb
5 Ischemic gangrene inferior right limb
6 Traumatic below knee amputation of inferior left limb
7 Amputation of inferior left limb
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future were grim, marked by sadness, helplessness, and even 
despair. Existential uncertainty, lack of control and further 
anticipated losses in one’s life due to amputation were the primary 
causes of anxiety and consequently ruminations and insomnia.

“We had a time when we were having sleepless nights. I’m 
still anxious. I’m thinking what’s going to happen to me 
if my wife dies before me. Besides her, I have no one else. 
Now she lifts me in her arms, puts me in the wheelchair, 
but if I remain alone, what will I do?” (Participant 5).
“I have insomnia … I can only sleep with medication … 
I’m anxious. I do not know what’s going to happen to me 
in the future. I  have a terrible state of insecurity” 
(Participant 4).
“I could not sleep more than two hours a night. I’m taking 
sedatives. I did not accept the idea that I do not have two 
legs anymore. I was very worried. I was afraid I’d be kicked 
out of my job. And now, when I  have to start work, 
I wonder if I will be able to handle it” (Participant 6).

Anger and Hostility
The amputation of a limb is associated not only with physical 
loss and change in body image but also with an abrupt severing 
in one’s sense of continuity. For participants with amputation 
as a result of physical trauma the event is often experienced 
as a transgression and can lead to frustration and anger.

“I get angry when I  think I  can’t do what I was doing 
before” (Participant 6).
“… a terrible frustration. Things were taken from me, my 
job, my independence … it’s a terrible frustration but 
I am fighting it” (Participant 4).
“… I sometimes get angry because I can’t do what I did 
before … knowing that you could do something without 
asking for someone’s help, now I can’t even … it’s, yes, a 
sort of … I get angry when I realize that now I need to 
call someone for things I used to be able to do on my own 
before … but I will get used to it, what else can I do?” 
(Participant 1).

Hostility toward others makes sense in the context of 
amputation. Frustration at the loss of a limb can generate a 
feeling of bitter indignation at having somehow been treated 
unfairly by fate. Thus, others are at risk of becoming targets 
of resentment and envy of their “wholeness.”

“a disabled person becomes more selfish, mournful, 
mischievous because she is distressed in her own way” 
(Participant 5).

Tendency Toward Isolation
Struggle With Depression
Loss of the sense of control left the participants feeling exposed 
and vulnerable, emotionally and physically, to a world that 
now seems more dangerous than ever. This abrupt change in 
one’s self state is experienced as a regression to a dependency 

phase that has crippling emotional effects in the absence of 
sufficient internal and external resources. Overwhelming distress 
causes depression and severely hinders the recovery process. 
Participants with an effective adaptive capacity seemed to fight 
against depression and to recognize it’s damaging capacity.

“I cannot afford to fall prey to despair. I’m alone and I have 
to raise a child on my own. I have to fight. My little girl 
saw me cry twice, when I  could not cope anymore” 
(Participant 2).
“I have a tortured life. I’m trying not to fall into depression. 
Looks like I need psychological counseling. I am a strong 
person on the inside. That does not mean it did not affect 
me and I do not have moments of despair. But with whom 
I have to fight … to fight continuously” (Participant 4).

In the case of elderly participants, a sense of surrender in 
the face of adversity was present. Given that the feelings of 
dependency, lack of control and vulnerability are accentuated 
with age, elderly people already find themselves in a process 
of adjustment, having to reconcile old and new self-
representations. The trauma of amputation in such circumstances 
can be  defeating.

“I pray to God I  leave this world quicker … so I don’t 
torture my wife anymore” (Participant 7).
“If I was to die, I wouldn’t have any regrets … I’m 75 years 
old … it’s enough” (Participant 5).

Guilt
For some participants amputation of a member was accompanied 
by the development of a guilt complex. Considering individual 
psychodynamics, guilt can be  a cause and a powerful fuel for 
depression. In our findings, guilt was related to the realization 
of a link between their choices and the loss of a limb.

“It was only my fault: alcohol. Diabetes brought me here” 
(Participant 3);
“I smoked for 40 years. That’s why” (Participant 1).
“I am guilty. I  got off the tractor and did not stop the 
milling cutter. It was a big mistake. You are not allowed 
to repair a piece of equipment while functioning” 
(Participant 6).

While for one participant, guilt seemed to be  needed in 
an attempt at making sense of the trauma (car accident), in 
such a way that crucial resources for self-cohesion (in this 
case religion) remain intact.

“I am a religious person. I shouldn’t have gone on a trip 
during Easter … I should have had a different state of 
mind … not going on a trip” (Participant 4).

Social Withdrawal
In the case of some participants, the unpleasant image they 
present to others, the pity that they read in the eyes of friends 
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and acquaintances, further their depression and leads them 
to social avoidance and retreat. The loss of a limb is also 
experienced as a narcissistic wound, a dent in the participants’ 
representation of themselves as autonomous, intentional, capable, 
desirable, and participative beings. This makes them prone 
to shame.

“The fact that I  do not have an arm made me isolate 
myself … I’m embarrassed by the situation I’m in. I do 
not want them to feel pity for me” (Participant 4).
“After surgery, I shut down my phone because it rang very 
often and when it did, I started crying badly when I was 
seeing who was calling me. What should I say to them? 
That I do not have a leg anymore? And what would they 
say to me? … That’s why I’d rather not answer them. Now 
when a friend comes and asks … I’m not going into details 
… exactly what happened etc. … I’m trying to avoid the 
subject. It hurts me” (Participant 6).
“I’m talking to my brothers on the phone. But they are 
busy. I do not want to get in touch with a lot of people so 
they’ll say „look at this poor fellow!” (Participant 1).

At the same time, the need for convalescent isolation comes 
in conflict with other important necessities, such as resuming 
previous roles.

“A job I was doing with pleasure (teacher) was taken away 
from me. How can I appear before my students without 
an arm?” (Participant 4).
“I was selling my vegetables at the market. The first time 
I went with the crutches it was unbearably shameful… 
People knew me … But I went. What could I do? I had to 
go ahead and do it” (Participant 7).

For another participant, the personal feeling of helplessness 
and futility was projected outward. While it might not lead 
to physical isolation, it can, however, create serious barriers 
in relationships and engaging external resources.

“I’m still going out and talking to a neighbor on a bench. 
I do not tell them anything about me … how can he help 
me? … But winter is coming, what will I  do?” 
(Participant 7).

Role Constraints and Limitations
Struggle With a New Normal
Perhaps the most painful thing is that, before a prosthesis, 
the daily life of the patient with an amputated limb changes 
dramatically. Certain routine activities can no longer be carried 
out and with this comes a loss in roles and their contribution 
to one’s self representation.

“I suffer that I can’t dress properly…” (Participant 4)
“I was taking care of my grandchild who was a year and 
eight months. He is really restless. I’d go out with him in 
the park. Now how can I run after him? I had to give up” 
(Participant 3).

In addition to having a hard time doing domestic and 
professional activities, some participants claim to have dropped 
hobbies and previous physical activities. Also new constraints 
in one’s life now have to be  acknowledged and dealt with. For 
one patient, the struggle to accept the new reality of his options 
is evident.

“I was lively … I’m not the man to stand in one place. 
I  always had to do something. I  went on trips to the 
mountains and the sea. Now I cannot. How do I climb up 
the mountain or how can I go to the beach without a leg?” 
(Participant 1).

Resuming Previous Roles
Focusing on and capacity to reengage in previous roles seemed 
to provide, for some participants, a shielding effect from the 
adverse impact of the trauma. If they are active and animated 
by positive thinking, they can better overcome negative affects 
and find the opportunity to recover a sense of utility and capacity.

“Until now I was helping others. My mother was paralyzed 
in bed for years and lived with me. I took care of her. She 
went last year. Now her sister lives with me and she is 
almost blind. I’m helping her … just like that … without 
an arm” (Participant 4).

Fear of losing the active role part of mother seems to be  a 
driving factor in the case of one participant. In order to avoid 
traumatizing her daughter, she feels compelled to hide her 
emotional experience from her and continue with previous activities.

“My daughter… she saw me cry maybe once or twice. She 
said ‘Please, don’t cry! Who’s the strongest and bravest on 
this planet?’ and I tell you, this got me… And friends who 
came and helped me and offered to spend time with my 
daughter but I wanted to continue our activities so that 
she does not feel that… She already has a father that she 
cannot count on, I don’t want her to feel the same about 
me” (Participant 2).

The importance of maintaining a link with the former self 
(before trauma) through resuming previous roles is clearly 
expressed by one patient. He  states that in doing so he  will 
avoid losing his mind. Also, he  manifests a desire to exert 
control over his trauma by engaging in the activity that caused 
his amputation.

“I’m still using the tractor. But the wife and the children 
did not let me operate the milling cutter. It cut my leg off! 
They called my brother-in-law to operate the milling 
cutter. I was annoyed and said, ‘Leave me, do not try to 
convince me!’ … She pulls me back all the time. I’ll go 
crazy and it will be worse!” (Participant 6).

Social and Family Ties
There is a difference in coping for participants assisted by 
family members and those who are alone. In the case of the 
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former, we  found the same feeling of embarrassment and 
frustration. Feeling helpless and unable to fulfill the role of 
provider, one participant had difficulties in accepting the support 
his family offered.

“My whole family was next to me… my wife and father-
in-law took turns staying with me at the hospital. I was 
embarrassed. Instead of me helping them, they were 
helping me” (Participant 6).

With little to look forward to, an elderly participant was 
deeply affected by his state of dependency, which he  saw as 
a hinder to his family.

“I never thought I would become a burden for my family” 
(Participant 5).

In the case of those who live alone or do not have a solid 
system of support in place, it is much more difficult. The 
feeling of being abandoned by friends and family might seriously 
affect their psychological recovery. Some participants expressed 
sadness at the idea of being abandoned and losing social 
support. Also, there was a reluctancy in asking for help.

“At first, the few friends and neighbors took great care of 
me. Now they’re coming less and less often. They also have 
their problems” (Participant 3).
“I am a widower for 11 years. I do not have children. 
I have three brothers and two sisters, all married and 
with families. In the hospital all came to see me. There 
was no room in the hospital ward. Don’t worry, they 
would say, it’ll be good, we’ll help you. Then they got 
busy … I rarely get a phone call. I get the help of a niece. 
But she is busy as well … She has her concerns” 
(Participant 1).
“I had a lot of support … Friends were there for me during 
this really difficult time and also acquaintances and 
students of mine … there was always someone. It was a 
strong support for me that I was not left alone. Now a 
little less … they have their lives and they do what they 
can. But I need someone on a regular basis not on and 
off, you know?” (Participant 4).

Phantom Limb
False Sensations
Only two participants in this research, Participants 3 and 
7 claim they have not had false perceptions about the 
amputated limb. The other participants either had these 
manifestations immediately after surgery or still have them. 
For one participant, the phantom limb phenomenon was 
the cause of new injury.

“After I got home, I woke up one morning, I was rushing 
and when I got out of bed I fell straight onto the stump. 
They took me back to the hospital. Another misfortune … 
and now almost a year after surgery, I tend to sit one foot 
over another as I once did” (Participant 6).

Other participants find these false perceptions to be  a 
hindering factor in their daily activities. When implicit memory 
kicks in and habitual reactions take over one’s mode of being, 
they are again confronted with their new reality.

“Yes, I feel it now. I’m tickling my toe, my thigh, my fingers 
… I  want to massage it, but I  realize it’s not there. If 
someone sits beside me on the bed, I tend to protect it. 
I am stressed because it physically doesn’t hurt, but it does 
psychologically, and I  say: leave me alone, ghost!” 
(Participant 1).
“After the (car) crash I  felt pain and my hand getting 
numb, I still have the numbness. I’ve been taking drugs 
for nine months now. I try to change my thoughts and 
then the pain stops, but the numbness remains. I tend to 
lean in it, grab the objects with both hands, cut my nails 
…” (Participant 4).

One participant reports false sensations especially when 
he  gets angry or at night.

“I feel chills, pain …” (Participant 5).

Body Representation in Dreams
Also, in relation to body representation, some participants reported 
dreams in which their bodies were intact. Their dreams seem 
to express a desire for erasing the trauma and regaining normality.

“I dream that I have my left arm … that I am normal. 
I dream I am whole … I never dream of me without my 
arm” (Participant 4).
“In my dreams I have my leg, I’m running… I never dream 
of myself without my leg” (Participant 2).

Emotional Balancing
Determination
Getting accustomed to the new condition made some participants 
slowly come back to their previous mental state, and even 
hope that 1 day they will be almost as they were. One participant 
showed a strong drive toward recovery and overcoming the 
obstacles that his new condition brought. A strong will to 
overcome the trauma and repossess what he  felt was taken 
from him.

“Now, yes, I’m past this … I do not want to remember. 
I have to go ahead. I changed my car. I got a special one 
so I don’t have to rely on others. I want to take my life 
back” (Participant 6).

For another participant, exposure to successfully adapted 
people in similar situations seemed to have a positive 
psychological effect. The idea of the prosthesis revived the 
possibility of a reduced gap between the old and new self. 
Also, in this case, other beneficial aspects were acknowledging 
the trauma and focusing on what remains rather than on 
what was lost.
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“Deep down I am optimistic. Even if I’m alone, I hope 
I can handle it. There are so many people living worse 
than me, with both legs amputated or an arm and a leg 
… I happened to meet a former colleague who had an 
accident 27 years ago. He got hit by a train and his left leg 
had to be amputated, just like mine. He has a prosthetic 
one and walks as if he was normal. He told me that some 
things change, but if I take it seriously, I will succeed …. 
We must believe in something. I know I’m not going to 
grow my leg back, but if I  can get along well with the 
prosthesis, and … I’m not going to run, but do the things 
I need … I’ll be happy!” (Participant 1).

Hope
Hope, determination to prevail, putting your faith in something, 
internal or external, and the capacity for humor seem to constitute 
strengths in the adjustment process of some participants.

“God? … If He makes miracles He should have done so 
before my amputation … now all I can do is pray for my 
leg to grow back! (laughs) … and that’s not going to 
happen. But man must believe in something, if we would 
not believe in something then we could not hope … So, 
I live with hope, as any man… not to grow my leg back 
but to be able to accommodate to my prosthesis … not 
running, but, you know, to be able to do what I need, even 
if slower” (Participant 1).

Feeling acknowledged and valued by her social environment, 
one participant regained hope for the future. Insofar as events 
in one’s life are believed to be  a manifestation of God, this 
positive context allowed her, through her beliefs, to maintain 
self-cohesion and to gradually reengage in her former life.

“I perceived it as a supernatural intervention … I mean, 
I did a lot of good in my life. God knows the good that 
I have done. And God did not forsake me, that’s clear … 
because when I  went back to my work from recovery 
everyone was there for me and that was extraordinary … 
Joy and gratefulness” (Participant 4).
“In fact, faith has helped me. I rely on God. If I did not 
have this belief, I think I would have gotten to despair” 
(Participant 4).

DISCUSSION

The main purpose of this study was to explore psychological 
consequences in patients with limb amputation. Six main themes 
emerged from the qualitative data, each with related secondary 
themes. Given the relative short amount of time passed since 
amputation (approximately 4–8  months on average), the main 
focus of the participants was found to revolve around acceptance 
of loss, mourning, attempts at dealing with negative emotions 
and regaining their autonomy. The process of constructing a 
new self-representation was thus in its early stages with most 
participants still adjusting to the new reality of their life.  

In this stage, the patients struggled with their new physical 
appearance, functional limitations, uncertainty about the 
constraints on their future opportunities, activities, personal 
agency, social ties, and the impact that these changes have 
on their internal representational world. For some participants 
in our study, this impact seemed to be devastating thus leading 
to a state of denial and continual struggle with negative 
affects and cognitions. As such, they gave the impression of 
being stuck in the initial shock and unable to engage in a 
healthy mourning process and available resources. At the 
same time, other participants manifested traces of hope for 
the future and determination to regain a sense of agency 
and self-worth. One important factor to consider here is the 
absence of the prosthesis among the participants. According 
to findings of Lundberg et  al. (2011), the experience of the 
prosthesis ranges from viewing it as a valuable tool to almost 
becoming a part of the body. It seems that, apart from being 
a functional element, the prosthesis can also facilitate a 
psychological continuity, or link with the former self-
representation, perhaps easing the transition and integration 
of a new self-representation.

Initial Impact
In general, amputations are performed due to traumatic causes 
or planned medical reasons (Ali et al., 2017), the most favorable 
situation being when the patient is convinced that only by 
amputation, he/she can survive and thus wishes to amputate, 
as was the case for two of the participants in this study. The 
unexpected sudden loss of a member without prior counseling 
severely disrupts the psychological harmony of the patient. The 
results in this study show similarities to findings in other studies 
regarding the emotional reaction to amputation. Patients can 
have different responses such as sadness, hate, shock, anger, 
suicidal ideation, or non-acceptance of the situation (Senra 
et  al., 2012). In our study, participants reported experiencing 
a state of dread after surgery, one that seriously threatened the 
integrity of the self, almost as if the loss of a limb was announcing 
the danger of losing self-cohesiveness, a state of disintegration 
of the self. This in turn enables the mobilization of defenses 
against this intolerable state, looking to restore a sense of internal 
coherence and vitality. It is within this psychological setting 
that participants managed to view their loss as a partial one 
and gradually relate emotionally to it in more sophisticated 
ways, enabling the start of the mourning process.

The Need for Retreat
For several of the participants in this study, having suddenly 
found themselves in a state of dependency and helplessness 
stirred up deep feelings of embarrassment and anger. As the 
perspective shifts from total loss to partial loss, participants 
saw their amputation as a horrible defect that is to be  pitied 
and looked down upon. This state of humiliation rendered 
the much-needed post-surgery support of family and friends 
into a pitiful situation, difficult to tolerate for the wounded 
self. It is perhaps one reason why participants felt the need 
to isolate themselves, whenever possible, from human contact. 
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Being upset when stared at by others, perceiving one’s body 
as defective and the need for isolation are common findings 
among studies in this field (Ostler et  al., 2014; Khan et  al., 
2018). Their need to avoid contact with other people seemed 
to serve important temporary defensive functions for the 
vulnerable recovering self, shielding it from experiencing 
shame and hostility as a result of anticipation of negative 
attitudes or actual negative attitudes of others (Murray and 
Forshaw, 2013). This finding is supported by other authors 
(Bergo and Prebianchi, 2018) who consider that separation 
from social networks (a recurring theme among amputees) 
is temporary, being specific to the immediate post-operative 
period. With time and especially after prosthesis, the patient 
becomes accustomed to the situation and begins to resume 
the old connections.

Living in One’s Own Head
However, necessary isolation may be  in the beginning, it also 
has the potential to become a pathological element. Lack of 
significant human interaction means lack of a healthy feed-
back loop, of opportunities for changes in one’s perspective. 
Thus, the mind is left to answer its own questions, to circle 
its own fears and unknowns. The scope of existence narrows 
and several participants in our study were struggling not to 
“fall prey to despair.” For two elderly participants this struggle 
seemed lost, as they could find no rewarding perspectives of 
their future. Ruminations about their own guilt in bringing 
about the amputation was another factor that caused emotional 
distress. Anxiety was also present in some participants, mainly 
regarding the uncertainty of the future, being alone, losing 
their jobs and means of existence. This uncertainty was manifested 
as a sense of threat, of imminent danger that compels vigilance 
and thus caused insomnia, negative cognitions, rumination, 
stress, and irritability.

Almost all previous studies on the psychological aspects of 
amputation reported a noticeable decrease in the psychological 
well-being and quality of life (Desmond and MacLachlan, 2002; 
Schofield et al., 2006; Waqar et  al., 2015; Ali et  al., 2017; 
Khan et  al., 2018). According to some authors depression and 
anxiety are moderately high up to 2  years after amputation 
(Waqar et  al., 2015) and so the risk of depression does not 
diminish as an amputation becomes more remote in time 
(Rybarczyk et al., 2004). From our theoretical viewpoint, the 
existence of an adequate interpersonal relationships system 
(family and friends) is critical in providing the self-object needs 
that the development of a healthy self requires, including the 
need for security and soothing. Here, we  consider that a basic 
training of family members regarding medical and psychological 
issues associated with amputation is recommended and can 
encourage more realistic and balanced attitudes and responses, 
while diminishing the risk of actually amplifying existing feelings 
of helplessness, anger, and despair.

A New Frustrating Reality
In our study anger was often the response to realizations 
of constraints and limitations that the new condition brought 

to the participants. In some cases, the perceived unfairness 
of the trauma exacerbated feelings of anger and opened the 
way for resentment and envy towards other people. For 
others, confronting their impaired capacity to fully engage 
in previous daily activities and roles was a great frustration 
that left them feeling angry and bitter. Also, the realization 
that previous pleasurable activities and hobbies were now 
off limits was a source of great distress. Another hindering 
aspect for the participants in our study was the difficulty 
associated with discovering and integrating the limits of the 
new body scheme within the self, in terms of functionality. 
Phantom limb sensations coupled with automatic reactions 
were often the cause of cognitive dissonance and even injury, 
as was the case with one of the participants. Pain from the 
phantom limb may also exacerbate feelings of depression 
(Murray and Forshaw, 2013), cause mood dysregulation 
(Trevelyan et al., 2016) and predispose the person to accidents 
(Senra et  al., 2012). Generally, these false sensations are 
reported in 50–85% of amputees, with varying intensity and 
duration, spanning weeks or months after surgery (Margalit 
et  al., 2013). This aspect of amputation generates frustration 
and stress and it can become a threat to the rehabilitation 
process and the psychological and physical well-being of 
the person.

(Not So) New Horizons
Despite obstacles, some the participants in our study showed 
an increased desire to return to previous roles and activities. 
This seemed to provide a shielding effect from the negative 
effects of the trauma. The need for self-restoration, as manifested 
through resuming previous activities, can be  seen as a denial 
of reality but at the same time it provided participants with 
the opportunity to adjust and also re-instantiate connections 
with their former ambitions and goals. This helped them 
somewhat establish a sense of continuity. Adjustment and 
regaining a sense of normality is often seen as a re-negotiation 
of self-identity (Hamill et  al., 2010; Senra et al., 2012). This 
means aligning the “internal self,” the existing self-
representation, to the “external self,” the person with a disability 
and altered body image. This process could be  more effective 
if there is an opportunity to resume previous roles, given 
that the additional constraints are not entirely prohibitive. 
In such circumstances, the new reality might be less alienated, 
less disconnected from past experience thus facilitating 
psychological health and enabling the person to access available 
internal and external resources. These findings are supported 
by previous results (Murray, 2010; Dunne et  al., 2014; Zhu 
et  al., 2020) showing that the desire to connect with previous 
interests and activities was a way to recover a feeling of 
normality. From our theoretical viewpoint, involving the 
amputee in a process of reality negotiation (Carpenter, 1994) 
and the gradual accommodation of a new self-representation 
is crucial. In time, the integration of trauma is possible thus 
further strengthening the continuity in the sense of self by 
decreasing dissociation. For example, one participant felt that 
his efforts toward resuming previous activities were being 
sabotaged by his family which gave him serious distress. 
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Hence, these findings suggest that such endeavors on the 
part of amputees should be  encouraged and provided with 
an adequate support and oversight.

In or Out
In our study, the degree to which one has sufficiently internalized 
self-object functions or relies on external sources of sustainment, 
seems to be  linked to the mourning process, consequent 
adaptation capacity, and psychological well-being. Acknowledging 
the trauma and focusing on current resources and faith in 
one’s strengths seemed to have a positive effect for some 
participants. Those that were more optimistic about the future 
were more inclined to explore existing possibilities for improving 
their condition and to engage their environment. For example, 
one participant had modifications done to his vehicle in order 
to be  able to drive, while another found hope in the idea of 
having prosthesis and resuming physical activities in the future. 
Previous studies (Hall et  al., 2005; Zhu et  al., 2020) have had 
similar findings regarding the rehabilitation process. They found 
that the ability to self-manage and make adjustments influenced 
how easily one could regain a sense of normality and balance 
in their lives.

The support of family, friends, and colleagues, as well as 
faith in God were pillars of strength for one participant. In 
her situation, the source of self-cohesion came from outside, 
from people who provided essential functions of validation 
and appreciation, and through them, the belief in the divine 
was maintained. For another participant, the strength to 
overcome obstacles came from her fear of traumatizing her 
supportive daughter. For her, succumbing to adversity was 
not an option. Similar to findings in other studies (Murray 
and Forshaw, 2013; Khan et  al., 2018), some participants in 
our research benefited from the assistance of friends and 
family, especially in the restoration of the sense of self-worth. 
For another participant, the interventions of the family were 
felt as overprotective, this being in line with the idea that 
the quality of the relationships is of significant importance 
(Hamill et  al., 2010). The feeling of abandonment by friends 
and family was also present among our participants. This 
comes to reinforce the fears of participants of being left alone 
to dread the existential uncertainty. A complex picture about 
the experience of participants emerges here, one that takes 
into account apparently contradictory needs, such as need 
for isolation, passive-dependent needs and need for autonomy. 
From a Self psychology perspective, this becomes less 
paradoxical if all these needs are allowed to manifest in the 
context of a supporting self-object matrix.

Assessing the dynamics of the self, in relation to self-object 
needs, could prove very useful in determining the kind of 
support one requires in the case of amputation. These findings 
could encourage specialists working with amputees to take 
into consideration case by case evaluations form a Self 
psychology perspective in order to develop targeted plans 
for individual recovery.

Regardless of the circumstances that led to amputation, it 
brings a dramatic change in the life of the individual that 
undergoes a shock phase, acceptance and finally adapting to 

the new situation. But long after surgery, patients, in addition 
to physical and mental suffering, face a number of difficult 
problems: the cost of the prosthetic limb, the pursuit of 
compensation in the case of car or work-related accidents, 
continuing treatment for chronic disease (such as diabetes), 
decreased sexual activity, especially in young people, and, in 
particular, uncertainty about the future. The latter is the most 
commonly reported feeling (Galván et al., 2009; Sales et  al., 
2012; Simsek et  al., 2017; Bergo and Prebianchi, 2018) and 
it was also present in the findings of our study. It stands to 
reason that in order for the person to regain a sense of normality 
and to be  able to develop an adaptive new self-representation 
as a participative active being in the environment, a complex 
system of support and resources must be  in place.

CONCLUSION AND LIMITATIONS

This study presents an idiographic analysis, wishing to draw 
attention on the need to develop intervention and support 
plans by physicians and therapists for patients who have 
undergone amputations, based on identifying the psychological 
consequences of limb amputation.

In a qualitative study (Franchini and Savoia, 2013; Bergo 
and Prebianchi, 2018), it was observed that patients who 
participated in group psychotherapy became more independent 
and showed greater acceptance, faster rehabilitation, and positive 
thinking. Therefore, the efficacy of such programs may 
be  enhanced if the practitioners know the phenomenology of 
the various psychological consequences in the case of patients 
with limb amputation. Presenting to patients the situations of 
people who have successfully adapted to this disability and 
direct interaction with such people, often result in providing 
inspirational motivation, optimism, and balance.

Also, the present study wants to raise awareness among 
medical staff about the psychological problems faced by amputees. 
Understanding them, the trauma associated with amputation, 
the loss and the permanent suffering will generate attachment, 
respect and compassion, improving the medical approach. 
Consequently, it is necessary to set up a multidisciplinary team 
(surgeons, neurologists, psychologists, physiotherapists, and 
orthotists) in order to develop informed interventions aimed 
at diminishing the undesirable effects of amputation and enabling 
the patient to resume a normal life. In this respect, a Self 
psychology perspective could help to better differentiate the 
psychological needs that individuals have in regard to their 
adjustment process. Also, this approach could also be  useful 
in informing family members, caregivers, or healthcare 
professionals about how empathic understanding of the amputee’s 
experience can facilitate appropriate responses, this in turn 
providing a more adequate environment for the gradual 
restoration of self-agency and self-worth, while diminishing 
the risk of negative reactions.

A closely related approach to the one proposed here is 
founded in the Self-determination theory (SDT) developed by 
Deci and Ryan (1985). This macro theory of human motivation 
and personality has focused on need support as a process that 
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facilitates internalization (autonomous self-regulation) and the 
development of adequate motivation and well-being. Over the 
last two decades, research testing the applicability of SDT 
within health contexts has provided good evidence for a variety 
of health outcomes including depression, anxiety, somatization, 
and quality of life (Williams and Deci, 2001; Ryan et  al., 2008; 
Williams et  al., 2009; Ng et  al., 2012; Chemtob et  al., 2019). 
One of the main features of SDT is its understanding of the 
importance that the social context plays in the process of 
internalization. Self-psychology, as a developmental model, goes 
one step further and provides a higher resolution framework 
that can help practitioners in health care contexts better connect 
to the patient-professional experience. We  think this aspect is 
useful since, given the time constraints one usually encounters 
in the medical system, designed interventions, focused on types 
of action and language, for example, may acquire a 
stereotypical quality.

However, the limitations of this study warrant further 
investigation. First, the small number of participants limits 
the ability of this study to touch upon different types of 
experiences regarding amputation and possible differences 
that could emerge due to age, gender, socioeconomic and 
ethnic background, cause and type of amputation or time 
elapsed since amputation. However, the aim of IPA is to 
investigate how individuals experience a particular 
phenomenon and, as such, a sample as the one used in 
our study is justified. Second, the relative short amount of 
time passed since amputation narrows the scope of the 
research and leaves out opportunities for exploring subsequent 
themes. A follow-up study would be  needed in order to 
assess the outcomes of the participant’s adjustment efforts. 
Nevertheless, this time frame provided the opportunity to 

extract a more actual and accurate account of the experience 
and psychological impact of amputation.

All things considered, the findings in this study support 
the existing literature and also offer insight into how self-
representation is affected by the loss of a limb. Also, it draws 
attention to the complexity of the adjustment process and the 
need for addressing it on multiple levels of analysis.
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Background: The social isolation of older people is a growing public health concern. The

proportion of older people in society has increased in recent decades, and it is estimated

that ∼40% of the population will be aged 50 or above within the next few decades.

This systematic review aims to summarize and renew knowledge of the effectiveness of

existing interventions for alleviating social isolation of older adults.

Methods: Relevant electronic databases, including Cochrane Library, CINAHL,

SCOPUS, and Web of Science, were searched by a systematic evaluation method.

Eligible randomized controlled trial (RCT) studies were published between 1978 and 2021

in English or Chinese. The primary and secondary outcomes were social isolation and

loneliness. The quality of the included RCTs was scored by the Cochrane risk-of-bias tool

to assess their quality. Two independent reviewers extracted data, using a standardized

form. Narrative synthesis and vote-counting methods were used to summarize and

interpret study data.

Results: Twenty-four RCTs were finally included in this review. There was evidence

of substantial heterogeneity in the interventions delivered. The overall quality of included

studies indicated a low-to-medium risk of bias. Eighteen of 24 RCTs showed at least one

dimension effect on reducing social isolation. The interventions with accurate targeting

of clients in social and public places had more obvious effect. The interventions in

which older people are active participants also appeared more likely to be effective. In

addition, group intervention activities and individual intervention interviews were effective

in improving structural social support; mixed intervention, and group intervention on

training support significantly improved functional social support.

Conclusions: This study suggests that group and mixed intervention targeting of older

adults could be helpful for alleviating social isolation problems. The use of modern

technology for remote services could also present good results. More well-conducted

RCTs of the effectiveness of social interventions for alleviating social isolation are needed

to improve the evidence base. Especially as the debating results of remote interventions,

further research in this field should be conducted.

Keywords: social isolation, loneliness, older adults, health, systematic review, intervention
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BACKGROUND

Social isolation is a major threat to the health of older
adults. There are many risk factors in social isolation in old
age, including the lack of family members, rare or no daily
communication with friends, depression, and a solitary lifestyle
(Iliffe et al., 2007). Studies have indicated that social isolation
and loneliness are common negative emotions, and social states
among older adults that could lead, without timely intervention,
to even more serious situations (Laursen and Hartl, 2013).
Subsequently, research has indicated that 40% of adults over the
age of 50 often felt lonely (Ferreiraalves et al., 2014). Although
“loneliness” is often co-emergent and mutually influential with
“social isolation,” they are two different concepts (Grenade and
Boldy, 2008). Loneliness relates specifically to negative feelings
of one about a situation. It may reflect social isolation or a
sense of abandonment, resulting from an excessive gap between
expectations and reality (Petersen et al., 2020) and increase
with age (Li and Zhou, 2002), while the definitions of social
isolation incorporate “structural” and “functional” social support
(Lu et al., 2013). Social isolation is, therefore, multidimensional
and includes the lack of structural and functional social support
(Lubben and Gironda, 2003; Victor et al., 2010). In this research,
social isolation was divided into two dimensions: “structural
social support” and “functional social support.” Structural social
support is an objective evaluation of the scale or frequency
of social support participation (Lubben and Gironda, 2003;
Victor et al., 2010); and functional social support is a subjective
judgment on the quality of social support, including feelings,
tools, and information provided by the perceived responses of
others (Hall et al., 2019). According to this definition, social
isolation is a multidimensional concept, which results from the
lack of quality and quantity of social support (Petersen et al.,
2020). The current study adopted this definition as the basis
for research.

Social isolation is an essential threat to the health of older
adults, and many scholars have provided evidence for methods
of alleviating this problem. Ameta-analysis conducted in 2010 (n
= 308, mean age = 64 years; Lunstad et al., 2010) indicated that
social isolation of people with strong social relationships might
decrease by 50%. The compound variables used to calculate
“strong social relationships” included loneliness and social
isolation. Specific studies assessing the relationship between
social isolation and health have reached different conclusions. For
example, social isolation can lead to increased mortality, worse
self-rated health (Cornwell and Waite, 2009), more susceptibility
to Alzheimer’s disease (Fratiglioni et al., 2000), and an increased
rate of disability in older adults (Lund et al., 2010). A recent
study suggested that social isolation was negatively correlated
with health-related quality of life and health status of older
adults (Hawton et al., 2010). Much evidence has accumulated
to indicate that social isolation can affect the health of an
individual. Therefore, it is an important public health problem.
Moreover, the results of interventions for social isolation must be
scientifically evaluated to reduce its negative impact.

There are several systematic reviews of this topic. For example,
one study summarized interventions for loneliness. However,

it does not fully address the effectiveness of interventions for
social isolation (Masi et al., 2011). In this article, data were
integrated from heterogeneous samples and included out-of-
school children, homeless teenagers, and older adults. Moreover,
the interventions included online chat rooms, exercise, social
events, and training support. Although there is a debate about
the appropriateness of meta-analysis of heterogeneous data,
this kind of systematic evaluation of outcome research has
seldom been reported. Recently, two systematic reviews have
been conducted that included studies before 2016 (Stojanovic
et al., 2016; Poscia et al., 2018). However, in these two systematic
reviews, there was no quality evaluation process, and RCTs were
not included. Moreover, they did not search the three main
databases of PsycINFO, PubMed, and Proquest. Since then, many
changes have taken place in the social environment. Remote
services have been widely adopted, especially with the rapid
development of information technology. Remote and other new-
tech intervention RCTs targeting social isolation in older adults
have been published until 2021, which necessitates updating of
current knowledge.

Outcomes regarding structural social support and functional
social support are important indicators of effect in the
multidimensional definition of social isolation used in our
review. In addition, reporting on loneliness may also contribute
to the understanding of intervention effects. Therefore, this
systematic review was designed to summarize and update the
current knowledge about the efficacy of existing interventions for
alleviating social isolation and loneliness among older adults.

METHODS

Search Strategy
The literature published from January 1978 to January 2021
was systematically retrieved, using ENDNOTE X6, to manage
the literature. Electronic database retrieval included PsycINFO,
PubMed, Proquest, Cochrane Library, Applied Social Sciences
Index andAbstracts (ASSIA), CINAHL databases, SCOPUS,Web
of science, China National Knowledge Infrastructure (CNKI),
andWanfang Data Knowledge Service Platform (WANGFANG).
Another search retrieved social isolation and/or loneliness in
the review and has been included in the study of the reference
literature; retrieval from the University of Southern California
Social Work Institute database, evidence-based medicine
research center of Lanzhou University, and Population Research
Institute of Southwestern University of Finance and Economics.
Contacts were made with scholars within the network of the
authors to obtain information about ongoing studies. Search
words used were as follows: older/elder/senior/aged/geriatric,
isolation/isolate/isolated, lone/loneliness/alone/solitude/solitary,
social support/network/relations, psychosocial intervention,
treatment/therapy, clinical trial, explanatory trial, pragmatic
trial, and randomized controlled trial. Search terms used were
as follows: (isolation/isolate/isolated) or (lone/loneliness/alone/
solitude/solitary) or (social support/network/relations) and
(older/elder/senior/aged/geriatric) and (intervention/therapy/
clinical trial/explanatory trial) or (explanatory trial/pragmatic
trial/randomized controlled trial). The search terms in different
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databases were slightly different. Therefore, we also searched
through the reference lists of systematic review articles on
social isolation.

Review Strategy
According to the research topic and summary, two researchers
(FT and CLY) made a preliminary identification of study
criteria. The third researcher (FF) read the abstract of the
indeterminate literature and determined the specific discussion
about the disagreement. A pair of independent raters selected
abstracts for full review based on inclusion/exclusion criteria.
Two independent reviewers extracted data, using a standardized
form. Due to the heterogeneity of different outcome indicators
(e.g., family ties increased, feeling of social support, social
relationship), meta-analysis is not suitable for use. According to
the analysis method of the three previous evaluations (Díaz and
García, 2016; Canedo-García et al., 2017; Li et al., 2018), narrative
synthesis and vote-counting methods were used to summarize
and interpret study data. The current review was reported in
accordance with the latest PRISMA guidance (Page et al., 2021).

Inclusion and Exclusion Criteria
The primary and secondary outcomes are social isolation and
loneliness. All papers selected for final inclusion met the
following criteria: (i) older adults over 50 years of age with no
mental illness or cognitive impairment; (ii) the purpose of the
intervention was to alleviate social isolation or loneliness; (iii) the
results of social isolation intervention were reported; (iv) there
were randomized controlled trials but no drug trials; and (v) the
paper was written in Chinese or English. Exclusion criteria for
the study: (i) study samples aged younger than 50 years; (ii) not
used a randomized controlled trial (RCT); (iii) drug intervention
was used; and (iv) outcomes reporting only on loneliness but no
social isolation.

The Quality Evaluation of the Research
Because of the heterogeneity of the intervention types and results
of the trial, quantitative analysis of data was not used in the
review, so the method of narrative synthesis was applied to
analyze the effect of interventions. In the quality evaluation of
open randomized controlled trials, we chose not to use the Jadad
standard (Berger, 2006) as this is focused on blind and random
sequences; therefore, the Cochrane risk-of-bias tool was deemed
more appropriate (Ma et al., 2012). In this paper, based on the
Cochrane risk of bias, the quality of the randomized control trial
and the bias risk level were identified, and the grading principle
of JADAD was used to evaluate the overall research quality. The
Cochrane bias-risk tool evaluation principle involves six aspects:
selection bias, implementation bias, measurement bias, data bias,
publication bias, and other bias (Higgins et al., 2011). The system
evaluation report is based on the PRISMA (preferred reporting
items for systematic reviews and meta-analyses) standard (Page
et al., 2021).

FIGURE 1 | Eligibility and screening of studies considered for the systematic

review.

RESULTS

About 746 items were found in the related research, with 452
duplicates removed, 268 of the studies excluded as they did not
meet the selection criteria. Two studies were excluded because
of high-bias risk. Twenty-four studies were eventually included
(Figure 1).

Inclusion of the Study
A total of 24 randomized controlled trial studies were included
with a total of 4,078 subjects, each involving 26–708 cases.Table 1
(including two high-bias risks) introduces the characteristics
of these studies in accordance with the principle of PICOS,
including: population, intervention, comparison, outcomes, and
study type (Methley et al., 2014).

Of all the studies, there were only two studies from mainland
China (Hang et al., 2011; Yi et al., 2012), and one of them
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TABLE 1 | Characteristics of studies stratified by PICOS.

Authors, time (country) Population Intervention Comparison Outcome Study type

Harris and Bodden (1978) (USA) 102 cases of incapacitating

elderly in the community

The mean age is 77

Group intervention

activities

Conventional

intervention

Chicago Social Activity

Scale

Community/public

places

Constantino (1988) (USA) 150 widowed women

I1 (50)/I2 (50)/C (50)

The mean age is 58

Group intervention

activities

Not described RSAS,E(DACL) School/established

place

Lökk (1990) (Sweden) 65 cases of community

living disabled elderly

(33/C (32)

Average age I (76)/C (78)

Female ratio I (52%)/C (50%)

Group intervention

activities

Standard recovery

project

Outdoor activity index,

social network index

Care center

Ollonqvist et al. (2008) (Finland) 708 cases of community

elderly I (343)/C (365)

Average age 78

Female ratio I (85%)/C (87%)

Group intervention

activities

No intervention Loneliness, satisfaction

with contact with

children, the number of

friends and relatives

Rehabilitation center

Routasalo et al. (2009) (Finland) 235 cases of community

living in the elderly with

lonely orientation I (117)/C

(118)

Average age 80

Female ratio I (74%)/C (73%)

Group intervention

activities

No intervention UCLA, Lubben’s social

networking scale, and

social activity and

mental health status

Community

center/public place

Black et al. (2014) (USA) 26 Tai chi elderly people

scored ≥40 loneliness scale

Group intervention

activities

Not described psychological Stress

Scale, social network

index

Community

Chan et al. (2017) (HongKong) 48 elderly persons, not

engaged in any social

activities

Mean age: 77.3 years

Women:76%

Group intervention

activities

Regular home

visits by social

workers.

The Lubben social

network, De Jong

Gieveld loneliness

scales, social support

questionnaire

Home, community

Ristolainen et al. (2020) (Finland) 345 elderly persons, age

65+ I(159)/C(186);

famle radio I

(82.2%)/C(83.6%)

Group intervention

activities

No intervention UCLA DOM3 Not clear

Fukui et al. (2003) (Japan) 50 cases of early breast

cancer women I (25)/C (25)

Average age is 53

Group intervention

training support

Candidate

interventions

UCLA, questionnaire Hospital

Savelkoul and de Witte (2004)

(Norway)

168 cases of chronic

rheumatic patients with I

(56)/C1 (56)/C2 (56)

Average age 53/52/51

Female ratio I (77%)/C1

(59%)/C2 (73%)

Group intervention

training support

Mutual help group de Jong Gierveld,

social support

interactive table

Not clear

Kremers et al. (2006) (Norway) 142 Community Single

Women I (63)/C (79)

Average age I (63)/C (66)

Group intervention

training support

No intervention de Jong Gierveld Not clear

Bøen et al. (2012) (Norway) 138 patients from 14 elderly

centers (77)/C (61).

Intervention group 80 years

old accounted for 60%,

controlled group 80 +

accounted for 50%

Female ratio I (60%)/C (55%)

Group intervention

training support

No

intervention/daily

activities

SF-36, CES-D,

HSCL-10

Geriatric center

Saito et al. (2012) (Japan) 63 elderly people who have

settled for more than 2 years

after migration (42)/C (21)

Mean age I (73)/C (73)

Female ratio I (60%)/C (70%)

Group intervention

training support

Waiting list LSI-A,GDS, AOK, and

loneliness and social

support

Established public

place

(Continued)
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TABLE 1 | Continued

Authors, time (country) Population Intervention Comparison Outcome Study type

White et al. (2002) (USA) 100 nursing homes and

concentrated elderly people

I (51)/C (49)

Average age I (71)/C (72)

Female proportion I

(71%)/C (82%)

Groups intervene in

remote services

Conventional care UCLA, Number of

close friends, CES

In nursing

homes/housing

Schulz (1976) (USA) Residents I1 (10)/I2 (10)/C1

(10)/C2(10) of 40 churches

Average age I1 (85)/I2

(80)/C1

(83)/C2 (78) Women 90%

Individual intervention

interview

(1) random access

(2) no intervention

The activity index,

Wohlford hope scale

Geracomium

MacIntyre et al. (1999) (Canada) 26 home care or home care

beneficiaries were I (15)/C

(11)

The mean age was I (80)

and/C (79)

The female ratio was I

(58%)/C (80%)

Individual intervention

interview

Routine

intervention

Personal resource

questionnaire

Private residence

Yi et al. (2012) (China) 144 cases of community

aged and elderly living in the

home were I (74)/C (70)

The mean age was I (85)

and /C (84)

The female ratio was I

(80%)/C (76%)

Individual intervention

interview

Door-to-door

service according

to demand.

GDS-15, UCLA Private residence

Heller et al. (1991) (USA) 565 cases of low-income

families female I (291)/C

(274)

Individual intervention

in remote service

No intervention Paloutzian and ellison

loneliness scale,

CES-D, SSRS

Private residence

Brennan et al. (1995) (USA) 102 patients with

community-owned

Alzheimer’s disease (AD)

patients I (51)/C (51)

Average age is 64

Female Proportion is 67%

Individual intervention

in remote service

Local community

service

CES-D, Instruments

and emotional social

support scale, social

contacts, and records

of medical services

Private residence

Morrow et al. (1998) (USA) 61 elderly patients with

suicidal tendencies were I

(30) and/C (31)

The average age was 76

The female ratio was 85%

Individual intervention

in remote service

Waiting list GDS, OARS, Social

isolation

Private residence

Slegers et al. (2008) (Norway) 107 cases without Internet

experience community

elderly I (62), /C1 (45)/C2

(68), /C3 (61)

Individual intervention

in remote service

Remote service

not accepted

de Jong Gierveld,

SF-36, The symptom

checklist

Private residence

Mountain et al. (2014) (UK) 70 subjects, with good

cognitive function, lived

independently in a British

city.

Women’s ratio I (66%)/

C (51%)

Mixed intervention in

remote service

Not described SF-36,MH Home

Czaja et al. (2017) (USA) 300 elderly people at risk of

social segregation, Average

age I (76.9)/C (75.3)

Proportion of women I

(79.3%)/C (76.7%)

Mixed intervention in

remote service

No intervention Social isolation Index,

Social support Index,

computer proficiency

Index and attitude

toward Technology

Personal residence

(Continued)
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TABLE 1 | Continued

Authors, time (country) Population Intervention Comparison Outcome Study type

Drentea et al. (2006) (USA) Of 183 patients with

Alzheimer disease (AD), I

(94)/C (89)

The mean age was I (73)

and/C (71)

The female ratio was I

(58%)/C (66%)

Mixed intervention conventional

therapy

SSNL, Social support

satisfaction

Private residence

Hang et al. (2011) (China) There were 80 empty nest

elderly patients with

depressive symptoms, I

(40), and/C (40)

The mean age was I (72)

and/C (71)

The female ratio was I

(58%)/C (50%)

Mixed intervention No intervention GDS, UCLA, MUNSH Community

(Group)/private

residence (individual)

Lai et al. (2020) (Canda) 60 community-dwelling

older Chinese immigrants

aged 65 and older I (30)/C

(30).

The female ratio

I(66.7%)/C(60%)

Mixed intervention Received brief

telephone calls

DJLS-6, LSNS Not clear

(Group)/private

residence (individual)

I (N), intervention group (N), C (N), control group (N); N, number of objects or proportion; subjects were the number of baseline or pretest interventions. RSAS, the social adaptation scale;
BDI, Duke depression scale; (DACL), E; depression adjective checklist; GDS, geriatric depression scale; SF, short form health survey; CES-D, CES-D; HSCL psychological symptom
checklist, self-rating scale; DJLS-6, De Jong loneliness scale-6; OARS, Duke University table SSNL; social network scale; LSI-A, self-rating scale, life satisfaction index; AOK loneliness
scale; MUNSH, Memorial University of Newfoundland scale of happiness.

belonged to high risk of bias. The rest of the studies were
from Hong Kong, Europe, and other developed countries. The
United States occupied 10 studies, while the low-risk bias
research was mostly from Finland (Ollonqvist et al., 2008;
Routasalo et al., 2009).

In terms of the intervention forms, there were three main
categories: group intervention, individual intervention, and
mixed intervention. Fourteen studies were conducted using
group interaction interventions (e.g., Harris and Bodden, 1978;
Constantino, 1988; Lökk, 1990; Ollonqvist et al., 2008; Routasalo
et al., 2009), seven studies used individual interventions (e.g.,
Schulz, 1976; Heller et al., 1991; Brennan et al., 1995; MacIntyre
et al., 1999; Yi et al., 2012), and five studies combined the
above two approaches (Drentea et al., 2006; Hang et al., 2011).
The three intervention types could be subclassified into seven
subtypes: intervention activities provided, group intervention
training support, group intervention in remote service, face-to-
face individual intervention, individual interventions in remote
service, mixed interventions in remote service, and mixed
interview intervention. Among them, seven items were group
intervention activities-provided studies (e.g., Harris and Bodden,
1978; Constantino, 1988; Lökk, 1990; Ollonqvist et al., 2008;
Routasalo et al., 2009), eight items were group intervention
training support studies (Fukui et al., 2003; Savelkoul and de
Witte, 2004; Kremers et al., 2006; Bøen et al., 2012; Saito et al.,
2012), one item was a group intervention in remote service study
(White et al., 2002), three items were face-to-face individual
intervention studies (Schulz, 1976;MacIntyre et al., 1999; Yi et al.,

2012), four items were individual interventions in remote service
studies, two items were mixed interventions in remote service
studies (Mountain et al., 2014; Czaja et al., 2017), two items were
mixed interventions in remote service studies (Drentea et al.,
2006; Hang et al., 2011), and three items were mixed interview
intervention studies.

With regard to the time and frequency of intervention, most
of the intervention frequency was regular, one time or two times
per week. Most interventions lasted from 6 weeks to 1 year,
and there was one study that lasted 5 years (Drentea et al.,
2006); one study did not elaborate on the intervention frequency
information (Heller et al., 1991). Among them, the primary
recipient of the intervention included caregivers, disabled people,
family members, older adults, and older adults living alone
in the community. Only 50% (13/26) of the studies were
specifically focused on social isolation or isolation (e.g., Harris
and Bodden, 1978; Savelkoul and de Witte, 2004; Routasalo
et al., 2009; Black et al., 2014; Chan et al., 2017), while the
rest of the studies were secondary or indirect observations of
variables. Intervention practitioners were health commissioners
or professional social workers (e.g., Lökk, 1990; Savelkoul and
de Witte, 2004; Ollonqvist et al., 2008; Routasalo et al., 2009;
Saito et al., 2012), teachers (White et al., 2002; Czaja et al.,
2017), students (Schulz, 1976; Constantino, 1988; MacIntyre
et al., 1999), or experts. One study involved all of the above
staff (Bøen et al., 2012), and one study did not specify the
identity of the intervention practitioner (Harris and Bodden,
1978).
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TABLE 2 | Quality of RCT studies included in the systematic review.

Authors Random

allocation

sequence

Allocation

concealment

Blinding Completeness

of outcome

data

Selective

reporting

Other

sources of

bias

Scoring

Harris and Bodden

(1978)

Unclear Unclear Unclear Unclear Yes Unclear 7

Constantino (1988) Yes No Unclear Unclear Yes Yes 8

Lökk (1990) Unclear Unclear Unclear Unclear Yes Yes 8

Ollonqvist et al. (2008) Yes Yes Yes Unclear Yes Yes 11

Routasalo et al. (2009) Yes Yes Unclear Unclear Yes Yes 10

Black et al. (2014) Yes Unclear Unclear Yes Yes No 8

Chan et al. (2017) Yes Unclear Yes Yes Yes Unclear 10

Ristolainen et al. (2020) Yes Unclear Unclear Unclear Yes Unclear 8

Fukui et al. (2003) Unclear Unclear Unclear Yes Yes Yes 9

Savelkoul and de Witte

(2004)

Unclear Yes Yes Yes Yes Yes 11

Kremers et al. (2006) Unclear Unclear Unclear Unclear Yes Yes 8

Bøen et al. (2012) Unclear Yes Unclear Yes Yes Yes 10

Saito et al. (2012) Unclear Unclear No Yes Yes Yes 8

White et al. (2002) Unclear Unclear Unclear Yes Yes Unclear 8

Schulz (1976) Unclear Unclear Unclear Unclear No No 4

MacIntyre et al. (1999) Unclear Unclear Unclear Yes Yes Unclear 8

Yi et al. (2012) Yes Unclear Unclear Unclear No No 7

Heller et al. (1991) Unclear Unclear Unclear Unclear Yes Yes 7

Brennan et al. (1995) Unclear Unclear No Yes Yes Unclear 7

Morrow et al. (1998) Unclear Unclear Unclear Yes No Unclear 6

Slegers et al. (2008) No Unclear Unclear Yes Yes No 6

Mountain et al. (2014) Yes Unclear No Yes Yes Yes 9

Czaja et al. (2017) Yes Yes Unclear Unclear Yes No 8

Drentea et al. (2006) Unclear Unclear Unclear Unclear Yes Yes 8

Hang et al. (2011) Unclear Unclear No Yes No No 4

Lai et al. (2020) Yes Unclear Unclear Yes Yes Unclear 9

In studies that featured control conditions, the control or
comparison intervention included setting the control group (e.g.,
Constantino, 1988; Kremers et al., 2006; Ollonqvist et al., 2008;
Routasalo et al., 2009; Black et al., 2014), conventional care,
and waiting-list control; four studies used a variety of cross
interventions (Schulz, 1976; Savelkoul and deWitte, 2004; Slegers
et al., 2008; Mountain et al., 2014); and six studies conducted
remote interventions (e.g., Heller et al., 1991; Brennan et al.,
1995; Morrow-Howel et al., 1998; Slegers et al., 2008; Mountain
et al., 2014). In addition, between 6 months and 3 years after
the baseline review, seven studies conducted only one follow-
up (e.g., Schulz, 1976; Harris and Bodden, 1978; MacIntyre
et al., 1999; Ollonqvist et al., 2008; Black et al., 2014). Thirteen
studies included two to four follow-up visits in 2 years after
the intervention (e.g., Constantino, 1988; Lökk, 1990; Routasalo
et al., 2009; Chan et al., 2017). One of the studies collected follow-
up data 11 times during the 5 years of the study (Drentea et al.,
2006).

Methodological Quality
In order to evaluate study quality and risk of bias, the Cochrane
risk-of-bias tool was applied (see Table 2). Seven studies were

classified as low risk of bias (e.g., Savelkoul and de Witte, 2004;
Ollonqvist et al., 2008; Routasalo et al., 2009; Bøen et al., 2012;
Chan et al., 2017), two studies were classified as high risk of bias
(Schulz, 1976; Hang et al., 2011), and the rest of the 17 studies
were rated as moderate risk of bias. Two studies with high-bias
risk will not be discussed further. The remaining 24 studies will
be discussed in the following.

The overall quality of the study continued to improve over
time. Seven out of the eight intervention studies before 2000 (e.g.,
Schulz, 1976; Harris and Bodden, 1978; Constantino, 1988; Lökk,
1990; MacIntyre et al., 1999) were rated as moderate risks. Since
2000, 10 of the 18 studies were moderate bias risk; among which,
seven were low bias risk.

Intervention Characteristics and Effects
Overall, outcomes labeled with “Y” means the intervention
had significant effect on this variable, while “N” indicates no
significant effect. Nineteen of the 24 intervention studies showed
improvement in social isolation in at least one dimension
(e.g., Harris and Bodden, 1978; Constantino, 1988; Lökk, 1990;
Routasalo et al., 2009; Black et al., 2014). There was a diversity
of definitions and methods of measuring social isolation where
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it was unclear on how best to categorize all outcomes that
were grouped as “social isolation.” Where there was sufficient
information about type of a social isolation outcome being
measured, studies were categorized as structural social support
(such as emotional or psychological support) or functional social
support (such as instrumental support) (Table 3).

Intervention Effects According to
Intervention Methods
Generally, according to the classification of different intervention
methods, there are 14 group interventions, 8 of them were group
activities, 5 of them focus on social support training, and 1 was
conducted in a remotemanner.Moreover, there are six individual
interventions; two of them are interviews, and the rest of four are
remote service. In addition, there are four mixed interventions,
and two of them are remote service.

As to intervention methods, six of the eight group
intervention activities improved structural social support (Harris
and Bodden, 1978; Constantino, 1988; Lökk, 1990; Routasalo
et al., 2009; Black et al., 2014; Lai et al., 2020), while various
forms of outcome measures were conducted. For instance, one
low-risk physical exercise study showed no obvious improvement
in loneliness and structural social support (Ollonqvist et al.,
2008), while Taiji physical exercise showed great effect (Black
et al., 2014; Chan et al., 2017). Three group interventions focused
on functional social support reported significant improvements
(Fukui et al., 2003; Bøen et al., 2012; Saito et al., 2012). Four
structural social support studies (Fukui et al., 2003; Savelkoul
and de Witte, 2004; Kremers et al., 2006; Saito et al., 2012)
reported that two out of four patients had no improvement
effect or the effect disappeared over time, while a few studies
reported significant effects (Fukui et al., 2003; Saito et al., 2012).
A moderate risk bias group intervention conducted earlier with
remote services found no improvement (White et al., 2002),
while another mixed remote service intervention had effects on
structural social support (Mountain et al., 2014). Two individual
studies that involved face-to-face interviews showed significant
improvement in structural social support (MacIntyre et al., 1999;
Yi et al., 2012). One of the four older (before 2010) individuals
involved in a remote service study (Heller et al., 1991; Brennan
et al., 1995; Morrow-Howel et al., 1998; Slegers et al., 2008)
showed improvement effects on structural social support, but the
follow-up effect was very short (Morrow-Howel et al., 1998). Two
studies with moderate risk bias conducted by mixed intervention
showed improvement in functional social support (Czaja et al.,
2017; Lai et al., 2020).

Intervention Effects According to
Intervention Environment
The external environment of intervention, such as the
intervention practitioner, the place of intervention, and the
client, was also an important factor in the effect of intervention.
Five of the six interventions provided by experts showed
improved outcomes (Heller et al., 1991; Fukui et al., 2003;
Kremers et al., 2006; Mountain et al., 2014; Czaja et al., 2017).
Seven of the 10 interventions provided by health or social

workers were also effective (Lökk, 1990; Ollonqvist et al., 2008;
Saito et al., 2012; Black et al., 2014; Chan et al., 2017; Lai et al.,
2020; Ristolainen et al., 2020). Four interventions provided by
teachers or students of the education community presented
improved results (Constantino, 1988; MacIntyre et al., 1999;
White et al., 2002; Slegers et al., 2008). In addition, one study
multiple types of intervention practitioners (Bøen et al., 2012),
another study didn’t specifically described the information of
intervention providers (Harris and Bodden, 1978).

As for the field of intervention, five studies took place in
schools or public places (Harris and Bodden, 1978; Constantino,
1988; Routasalo et al., 2009; Black et al., 2014; Chan et al.,
2017), and 1∼2 dimensions were improved. Five studies
were professional treatment interventions (e.g., senior center,
rehabilitation center, and hospital) (Lökk, 1990; Ollonqvist et al.,
2008; Routasalo et al., 2009; Bøen et al., 2012; Black et al., 2014),
and all of these showed improvements in 1∼3 dimensions. In
six individual studies of private residences (Heller et al., 1991;
Brennan et al., 1995; Morrow-Howel et al., 1998; MacIntyre et al.,
1999; Yi et al., 2012; Lai et al., 2020), only two intervention studies
presented no improved effects, even any dimension (Heller et al.,
1991, Brennan et al., 1995). The other three studies did not
provide evidence of the implementation environment (Savelkoul
and de Witte, 2004; Kremers et al., 2006; Ristolainen et al., 2020).
In addition, studies precisely targeting clients with social isolation
or loneliness problems had better effects on all dimensions
(e.g., Harris and Bodden, 1978; Savelkoul and de Witte, 2004;
Routasalo et al., 2009; Bøen et al., 2012; Saito et al., 2012). By
contrast, the studies without specific targets showed a worsened
effect (Savelkoul and de Witte, 2004).

Intervention Effects According to Duration
of Effect
Among the 14 studies reporting structural social support effect,
three of them used social support as the outcome (Saito et al.,
2012; Chan et al., 2017; Czaja et al., 2017), two studies observed
the change of new friend number as an outcome (Routasalo
et al., 2009; Bøen et al., 2012). One study showed that 45%
of the participants made new friends in 1 year (Routasalo
et al., 2009), while another showed that 40% of the participants
made new friends in 1 year (Bøen et al., 2012), two studies
reported using social contact as an outcome (Harris and Bodden,
1978; Morrow et al., 1998). And all studies reporting functional
social support effect took completely different indicators during
6–12 months.

DISCUSSION

This study found substantial heterogeneity in the interventions
delivered, and the overall quality of included studies indicated a
low to medium risk of bias. Also, group intervention activities
and individual intervention were effective in improving
structural social support; mixed intervention and group
intervention on training support significantly improved
functional social support. We found that the interventions with
accurate targeting of clients in social and public places had
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TABLE 3 | Study results for outcomes of loneliness, structural social support, and functional social support.

Author, time (country) Intervention

methods

Bias

risk

Loneliness Structural social

support

Functional social

support

Remarks

Harris and Bodden (1978) (USA) Group intervention

activities

Medium – Y 6 weeks social

contact d = 12

– Social isolation

improved within 6

weeks

Constantino (1988) (USA) Group intervention

activities

Medium – Y RSAS 6 weeks;

12 months

d = −0.65;

d = −0.27

– In 12 months, social

isolation improved,

especially at week 6;

all time periods, the

intervention group

was superior to the

controlled group

Lökk (1990) (Switzerland) Group intervention

activities

Medium N Y Social network

index 6 weeks;

12 weeks d = 0.8;

d = 1.3

Y Availability of social

contacts 24 weeks

d = 6.6

At sixth weeks,

social networks

widened; at twelfth

weeks, the effect

disappeared; at

twenty-fourth

weeks, close friends

increased

Ollonqvist et al. (2008) (Finland) Group intervention

activities

Low N N – Within 12 months,

participants in the

intervention group

were less likely to

suffer from

loneliness

Routasalo et al. (2009) (Finland) Group intervention

activities

Low N Y found new

friends 45%

– Within 12 months,

the number of

friends increased

Black et al. (2014) (USA) Group intervention

activities

Medium Y Y – TCC has the

capacity to alter

stress levels in lonely

older adults and to

attenuate the rate of

increase in a key

transcription factor

Chan et al. (2017) (China) Group intervention

activities

Low Y loneliness 6

months

d = −1.84

Y social support 6

months d = 5.4

Y social network 6

months not clear

Reported a

significantly greater

improvement on the

loneliness scale

Ristolainen et al. (2020) (Finland) Group intervention

activities

Low Y

UCLA(loneliness)

6 months

d = −0.1

Y social

relationship 6

months d = 2.5

– Within 6 months,

loneliness were

improved but social

contect were not

improved

Fukui et al. (2003) (Japan) Group intervention

training support

low Y

UCLA(loneliness)

6 months

d = −2.9

Y the number of

confidants 6

months d = 1.8

Y the satisfaction with

confidants 6 months

d = 0.4

Within 6 months,

loneliness was

reduced,

self-confidence

increased, and

mutual satisfaction

improved

Savelkoul and de Witte (2004)

(Norway)

Group intervention

training support

Low N N – Within 6 months,

only social skills

increased, while

loneliness, social

networks, and

well-being were not

improved

(Continued)
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TABLE 3 | Continued

Author, time (country) Intervention

methods

Bias

risk

Loneliness Structural social

support

Functional social

support

Remarks

Kremers et al. (2006) (Norway) Group intervention

training support

low Y social

loneliness 6

weeks

d = −2.0

N – Within 6 months,

overall efficacy and

emotional isolation

were not improved;

Social isolation

improved for sixth

weeks, and

disappeared within

sixth months.

Bøen et al. (2012) (Norway) Group intervention

training support

Low – Y made new

friends 40%

Y feeling of social

support 12 months

d = 0.65

Within 12 months,

social support

improved

significantly,

depression

increased, life

satisfaction

decreased, the

intervention group

was better than the

control group, and

there was no change

in health status

Saito et al. (2012) (Japan) Group intervention

training support

Low Y AOK

loneliness

scale 6

months

d = −1.0

Y social support 6

months d = 0.6

- 6 months, increased

social support,

social contact, and

social activities to

improve is not

obvious, increased

awareness of

community service,

increased loneliness,

depression has not

changed.

White et al. (2002) (USA) Groups intervene

in remote services

Low N N – Within 5 months,

loneliness was not

improved, and the

number of intimate

friends remained

unchanged

MacIntyre et al. (1999) (Canada) Individual

intervention

interview

Low – Y social integration

6 weeks d = 3.08

N Within six weeks,

social inclusion has

enhanced, there is

no improvement in

intimacy and so on.

Yi et al. (2012) (China) Individual

intervention

interview

low Y UCLA

6months

d = −8.09

– Y family ties increased

not clear

Within 6 months,

loneliness and

depression were

significantly

improved, and family

ties increased

Heller et al. (1991) (United States) Individual

intervention in

remote service

Low N – N Loneliness was not

improved in 20 or 30

weeks, and friends

and relatives

showed no

improvement

Brennan et al. (1995) (USA) Individual

intervention in

remote service

Low N – – 12 months, the

social loneliness has

no effect

(Continued)
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TABLE 3 | Continued

Author, time (country) Intervention

methods

Bias

risk

Loneliness Structural social

support

Functional social

support

Remarks

Morrow et al. (1998) (USA) Individual

intervention in

remote service

Low N Y person contact

4 months not clear

N Within 4 months,

social contacts

increased, but social

satisfaction was not

improved, and

unmet need

declined within 8

months

Slegers et al. (2008) (Norway) Individual

intervention in

remote service

low N N – Within 12 months,

there was no

improvement in

loneliness or social

network across all 3

control groups

Mountain et al. (2014) (UK) Mixed intervention

in remote service

Low N Y social function 6

months d = 13.4

– Within 6 months,

there was no

improvement in

loneliness, but the

social function was

improved

Czaja et al. (2017) (USA) Mixed intervention

in remote service

Low Y loneliness

12 months

d = −2.5

Y social support 6

months 1.33

– Access to

technology

applications such as

PRISM may

enhance social

connectivity and

reduce loneliness

among older adults

Drentea et al. (2006)

(United States)

Mixed intervention Low – – Y satisfaction with

social support not clear

Within 5 years,

social support

satisfaction

improved

Lai et al. (2020) (Canda) Mixed intervention medium Y loneliness

10 weeks

d = −0.63

Y barriers to social

participation 10

weeks d = 0.43

– Within 10 weeks

loneliness and

barriers to social

participation were

improved

–, no report; Y had statistical significance; N, no statistical significance.

more obvious effect. Interventions in which older people were
active participants also appeared more likely to be effective.
In addition, professionals were better than teachers and
students in conducting intervention. The findings provide a
tentative indication of the potential benefits of specific types of
intervention for improving loneliness/social isolation, advancing
theory-informed development of interventions and improving
design of evaluation studies. The remote service interventions
were debatable, as the recent studies have showed improvement
in structural social support, but no effect on older studies.
Because of the contradictory results, more research is needed
to examine the complexity of “remote interventions” from the
perspective of process evaluation. Interventions conducted in
social and public places had better effects, and interventions
with accurate targeting of clients had more obvious effects.
Studies evaluating interventions delivered by professional
practitioners appeared to yield better outcomes than those
where the intervention was delivered by non-professionals.

Effective intervention for older adults in isolation not only
improved structural social support, functional social support,
and mitigation of loneliness but also promoted the health of
older adults.

In the experimental studies, there were a variety of
interventions on social isolation. Although experimental design
is not always feasible or accepted by participants, this kind
of study can provide a scientific and normative reference for
the implementation process and assessment report, promote
the utilization of randomized control trials, improve the design
level, standardize the research process, improve the quality
of evidence, and provide a reference for policy-making. We
advocate professionals to provide face-to-face intervention in
the field of daily life rather than in the home environment
and recommend that more efficient remote interventions within
smart terminals be developed to achieve better results.

In real life, the environment preference of older adults has
an obvious effect on their social interaction. Older adults who
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enjoy being alone are more likely to be socially isolated. The
incidence of social isolation among older adults in different living
conditions was also different, with those who were widowed, had
low income, and in poor health, more likely to feel lonely and
socially isolated. In addition, as age increases, older adults can be
more dissociated from social interaction and prefer to be isolated
(Lu et al., 2013). Therefore, when we design social isolation
interventions, it is essential to consider personal preference,
living status, and physiological characteristics of older adults and
adjust measures accordingly so as to promote the effectiveness
of the intervention. In addition, well-designed remote
intervention system, such as personal reminder information
and social management (PRISM) system, has the potential to
change attitudes toward technology and increase technology
self-efficacy.

At the policy level, the establishment of social support
systems is imminent (Liu and Ni, 2002). With the advancement
of family planning policy, such as China, the aging of the
population is becoming more and more serious, and the “4-
2-1” or “4-2-2” family pattern (4-grandparent, 2-parent, and
2- or 1-child) has gradually formed (Nan and Dong, 2019).
Family support functions have greatly weakened, and, especially,
the needs for social interaction and spiritual comfort are
not satisfied. Therefore, we must establish a community-based
pension support service platform, develop professional social
work vigorously, cooperate with research institutes to obtain
scientific evidence in order to address the problem of social
isolation of older adults, improve their physical and mental
health, as well as quality of life, and promote the healthy aging
of the population.

LIMITATIONS AND FUTURE RESEARCH
DIRECTIONS

In this study, the inclusion literature was defined as older adults
over age 50, who have been in isolation or loneliness. However,
the relevant research on the concept of social isolation does
not use a standardized and unified definition, so inclusion bias
may have been incorporated. Although the inclusion criteria
were designed to reduce social isolation or loneliness, only 14/24
studies specifically addressed the problem (e.g., Constantino,
1988; Li and Zhou, 2002; Savelkoul and de Witte, 2004; Kremers
et al., 2006; Chan et al., 2017). The study may also have the
potential risk that the assessment of social isolation or loneliness
was due to other characteristics of the target client (Liu and Ni,
2002). Restricting the study language to English and Chinese may
have increased the inclusion bias. The quality and expression of
the research in the historical period also limited the quality of
this study. Some studies conducted a qualitative report rather
than quantitative data. It is not appropriate to use quantitative
methods as well as meta-analysis due to the heterogeneity of the
study subjects.

At the same time, we found that most pieces of randomized
controlled trial research in this field were from developed

countries. Future research not only needs to enrich the original
evidence from all over the world but especially from developing
countries. In addition, most of the pieces of research from
Finland, Norway, the United States, and other developed
countries were different from developing countries due to legal
or volunteer service organizations; thus, the applicability and
the effectiveness of the evidence are worth discussing further.
Moreover, more refined subgroups of systematic review can be
done in the near future; for example, systematic review could
be used to quantify the effect of intervention on a certain type
of intervention.

CONCLUSION

The findings provide a tentative indication of the potential
benefits of specific types of intervention for improving
loneliness/social isolation, advancing theory-informed
development of interventions, and improving design of
evaluation studies.

Firstly, this study suggests that group and mixed intervention
targeting of older adults could be helpful for alleviating social
isolation problems. The use of modern technology for remote
services could also present good results. Moreover, our systematic
review has identified a need for well-conducted studies to
improve the evidence base regarding the effectiveness of social
interventions for alleviating social isolation. However, more
well-conducted RCTs of the effectiveness of social interventions
for alleviating social isolation are needed to improve the
evidence base.

Because of the debating results, further research is needed to
examine the effect of remote interventions from the perspective
of process evaluation.
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This co-design study examined salutogenic potential of mobile virtual reality (VR)
experiences as an alternative to participation in a community-based symphonic
engagement program (B Sharp), previously found to benefit people with dementia
(PWD) and their informal caregivers. Six focus groups were conducted with sixteen
adults aged 76–90; three participants had dementia, and two were informal spousal
caregivers. No participants had prior VR experience. The study assessed the feasibility
of replicating the community-based-arts program in VR, with the goal of enhancing
its salutogenic qualities (e.g., positive distraction, engagement, and social connection).
Video-recordings of participants while using a mobile head-mounted display (HMD) were
analyzed using qualitative thematic analysis to compare perceptions of different virtual
experiences, including replication or enhancement of B Sharp and a campus tour.
Findings suggest participants had positive perceptions of enhanced VR experiences
with no adverse effects, although PWD were less enthusiastic and HMD usability was
complicated by eyewear use and comfort with technology. Participants reacted most
favorably to the enhanced symphonic experience, where they were “virtually” onstage
during the performance, suggesting unique experiences beyond what is possible in
the real world have the greatest potential for deep immersion for older adults. Results
suggest VR has strong potential to replicate and enhance salutogenic qualities of
community-based programming by enabling greater access to experiences for older
adults and by increasing enjoyment and engagement through experiences not otherwise
feasible. Furthermore, this study illuminates advantages of a user-centered, co-design
approach when developing VR experiences with community partners and older adults.

Keywords: dementia, Alzheimer’s disease, healthy aging, virtual reality, psychosocial intervention, salutogenic
design

INTRODUCTION

Age-related cognitive decline is a significant global health challenge (World Health Organization,
2015). Cognitive function, essential for independent living and intertwined with physical health
(Li and Lindenberger, 2002; Gross et al., 2011), typically declines from the 7th decade1 (Li et al.,
2004). However, with dementia, it deteriorates rapidly and at an earlier age (Bayles et al., 1987).

1Cognitive abilities vary across adulthood. For instance, executive functions and working memory usually peak in the 3rd
decade of life and decline thereafter. This decline becomes especially prominent from the 7th decade of life onward.
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Dementia is a degenerative condition involving cognitive
impairments that interfere with a person’s ability to live
independently and reduce their quality of life (McKhann
et al., 2011). Pharmaceuticals intended to slow dementia-
related decline have limited efficacy, problematic side effects,
and poor compliance (Serafino, 2018; Davalos et al., 2019).
Conversely, participation in enriching activities (e.g., music and
arts programming) have shown delayed or reduced functional
decline without adverse effects (Raglio et al., 2012; Dyer et al.,
2018; Davalos et al., 2019).

Our team studies impacts of community-based arts
programming (CBAP), including symphony (Davalos et al.,
2019; Faw et al., 2021), dance, theater, and craft (Griggs et al.,
2020) experiences on cognitive function and quality of life for
people with dementia (PWD) and their caregiving partners
(CPs). Our symphonic program, B Sharp, involves PWDs and
CPs who receive symphony season tickets. Dyads complete
cognitive assessments and quality of life surveys at the beginning
and end of each season. Results from the program’s first year
found overall cognitive performance improved for PWD
over the 10-month season (Davalos et al., 2019), with greater
improvements for more frequent attendees. Additionally, dyads
expressed high motivation to participate due to restorative and
engaging program aspects, including a sense of “being away” and
social connection (Faw et al., 2021). Despite program benefits,
some dyads reported challenges related to transportation,
performance timing, and other barriers to attendance. These
findings, along with challenges of the recent COVID-19
pandemic, underscore the need for programming that can
be delivered while adhering to safe social distancing and in
accessible environments (Armitage and Nellums, 2020).

VR is an increasingly-accessible and moderately-priced
technology that can enable frequent exposure to symphonic
performances and provide access to those unable to attend live
events. VR head-mounted displays (HMDs) enable dynamic
immersion in digitally created experiences (Parsons, 2015) and
are rapidly gaining popularity in clinical and research settings
(Parsons, 2015; Hoffman et al., 2019; Kourtesis et al., 2019).
Therapeutic applications include the use of VR to treat phobias
(Diemer et al., 2013; Malbos et al., 2013), post-traumatic stress
disorder (Rothbaum et al., 2014; Norrholm et al., 2016; Beidel
et al., 2019), psychotic disorders (du Sert et al., 2018; Pot-
Kolder et al., 2018), stroke (Threapleton et al., 2017), and pain
management (Gomez et al., 2017; Kourtesis et al., 2019). VR
applications have also been used to enhance cognition for PWD
(Optale et al., 2010; Man et al., 2012; Manera et al., 2016; Doniger
et al., 2018; Gamito et al., 2018).

Although these studies suggest VR’s therapeutic benefits,
its salutogenic potential remains underexplored. Salutogenesis
emphasizes examining factors that support health as opposed
to focusing on causes of a disease (Antonovsky, 1979).
Salutogenic design is an evidence-based approach to constructing
environments that alleviate stress and promote increased
engagement and social connection (Mazzi, 2020), thereby
enhancing wellbeing, including specific strategies for older adults
(Burzynska and Malinin, 2017) and PWD (Mobley et al., 2017).
Preliminary evidence from a study by Man et al. (2012) suggests

VR can improve objective memory in older adults at risk of
developing dementia; however, a key aspect of salutogenic design
is to create environments that people enjoy and choose to
engage by incorporating human-centered, co-design processes
(Burzynska and Malinin, 2017; Mobley et al., 2017; Tsekleves
and Cooper, 2017; Cinderby et al., 2018). Co-design involves
end-users as collaborators during the design and evaluation
of products or services and is particularly useful for surfacing
technological challenges and preferences specific to older adults
(Sumner et al., 2021). Thus, a salutogenic approach differs
from other VR programs. Currently, limited research examines
whether older adults find VR enjoyable—an important motivator
for participation—and how they perceive VR simulations versus
enhanced experiences, which allow them to experience situations
unfeasible in real life (Lee et al., 2019). Our co-design study
explores the potential of VR to simulate real-world experiences as
well as to enhance them, building upon salutogenic effects found
in real-world CBAP.

The purpose of our study was to engage older adults, including
PWD and CPs, in simulated and enhanced VR-prototype
experiences to assess their perceptions. It can be challenging and
costly to create VR experiences; thus, we consider this study one
step in an iterative, co-design process. A primary goal was to
get participant feedback early in the design process to identify
affordances and constraints of VR features toward improving
participant engagement in the final design. Our project sought
to answer the following questions:

(1) How do older adults, including PWD and CPs, perceive
simulated and enhanced VR experiences?

(2) To what extent do participants perceive salutogenic design
qualities (e.g., social connection and/or enjoyment) in the
simulated versus enhanced VR experiences?

(3) Do perceptions and experiences of PWD differ from other
participants?

(4) What desires do older adults have for future VR
experiences?

MATERIALS AND METHODS

This study was conducted in two parts. All procedures received
ethical approval from an institutional review board. The first
three focus groups compared experiences with 360◦ video of
a symphony performance intended to simulate the B Sharp
experience and an enhanced campus tour. All participants
(n = 16) in six focus groups (Table 1) consented to video
recording and answered open-ended questions. Based on
feedback from focus groups 1–3, an enhanced symphonic
video replaced the simulated symphony video for focus groups
4–6. In total, three VR experiences (Table 2) were examined
across the six focus groups. All VR experiences were recorded
with 4 k resolution.

Participants wore Oculus Go HMDs, selected because they
are stand-alone, lightweight, with integrated speakers and high
visual resolution screens, and moderately priced ($500). The
HMD uses a single LCD at 2,560 × 1,440 (which amounts to
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TABLE 1 | Focus group participant information.

Focus group
(length)

Location Participants VR experiences

Focus group
1 (59:26)

Private meeting
room at an

independent living
center

Fred (PWD), Anne (CP),
Robert (PWD), Peggy

(CP), and Ken
Note: Anne and Fred
had met the research

team previously
through another
research study.

Replication
symphony campus

tour

Focus group
2 (51:12)

Private meeting
room at an

independent living
center

Sheila, Evelyn, and
Gene

Replication
symphony campus

tour

Focus group
3 (41:43)

Private meeting
room at an

independent living
center

Margaret, Leann, and
June (PWD)

Replication
symphony campus

tour

Focus group
4 (46:58)

Participant Leann’s
private residence

Leann and Betty Enhanced
symphony campus

tour

Focus group
5 (38:58)

Private meeting
room at a local
senior center

Carl and Hal Enhanced
symphony campus

tour

Focus group
6 (55:54)

Private meeting
room at a local
senior center

Darla and Nora Enhanced
symphony campus

tour

1,280 × 1,440 per eye) with a refresh rate of 60 Hz and field of
view of about 101◦, which gives a display fidelity of 12.67 pixels
per degree. The HMD is a three-degrees of freedom headset,
tracking rotations along the X, Y, and Z axis. It does not use
an interpupillary distance (IPD) adjustment wheel but does have
spacers to accommodate eyeglasses.

Participants
Participants, recruited via convenience sampling using flyers
and in-person announcements at local senior living and
recreation centers, could not have a history of seizures or severe
motion sickness. In total, six focus groups were conducted
with 16 participants aged 76–90 years (M = 83.00, SD = 4.40);
one person participated in both parts. A majority (n = 11)
indicated some vision and/or hearing impairments; those
with impairments participated with appropriate corrective
measures (e.g., glasses, hearing aids). Ten participants were
female and three were diagnosed with advanced dementia
(no longer capable of independent living). Two PWDs
attended with their CPs. None of the participants had prior
experience using VR. Two knew the researchers prior to study
participation through another research study. Researchers
obtained written, informed consent from all participants.
Participants were given pseudonyms and researchers anonymized
identifiable information.

Focus Group Procedures
Focus groups lasted approximately 50 mins (range = 38:58–
59:26 mins) and followed a semi-structured protocol (Table 3).

TABLE 2 | Virtual reality experience descriptions.

Experience Goal Description

Replication
symphony
experience

To examine whether a VR
experience replicating that of a
typical symphony concert would be
immersive and enjoyable

This experience featured an
audience-viewpoint intended
to replicate the real-world
viewpoint of a typical B Sharp
participant. 360◦ footage was
recorded in front of the
soundboard, located in the
middle of the auditorium.
Participants were exposed to
approximately 10 mins of a
single symphonic movement.
The movement was selected
for its engaging nature and
higher volume level

Enhanced
symphony
experience

To examine whether a VR
experience enhancing a symphony
concert (by placing participants
center stage in close proximity to
the musicians) would be immersive
and enjoyable

This 360◦ video was recorded
on stage directly in front of
the conductor, intending to
enhance the B Sharp
experience by surrounding
the viewer with the musicians.
Participants viewed
approximately 8 mins of a
symphonic movement that
involved string instruments
and was upbeat and rhythmic

Enhanced
campus tour
experience

To examine whether a VR
experience that was more active
(i.e., moving around campus) and
featured enhanced experiences
(i.e., flying across campus and
hovering above buildings) would be
immersive and enjoyable. This
experience also helped the
researcher evaluate if participants
would experience adverse effects
from a more active VR experience
(such as motion sickness). It also
prompted participants to consider
the types of enhancements they
might enjoy in VR

The campus tour was an
8-min video featuring many
activities across a local
college campus. It included
VR enhancements that
people would not typically
experience in real life, such as
riding a golf cart through
campus areas and flying
above campus. It also
featured more interactive
activities, such as throwing
confetti at a graduation
celebration

Focus groups were led by the first and second author (two
women: a faculty member with doctorate degree and a graduate
student) and attended by research assistants. All members of
the research team had extensive experience interacting with
older adults and leading qualitative projects. One team member
had significant experience in co-design approaches. Participants
talked with each other during the focus group, and this cross-
talk was a valuable component of the focus groups (Greenbaum,
1998). Participants were asked about their initial impressions
of VR and the HMD. Participants were then instructed to put
on the HMD and relay their opinions regarding its comfort.
Then, research assistants helped them enter the symphonic VR
experience. All participants engaged in the virtual experience
at the same time. Participants then removed the headset and
responded to several questions (see Table 3). Next, participants
entered the headset again and participated in the VR tour,
after which they provided thoughts about the experience
and their comfort level. Finally, participants evaluated their
general impressions of VR and their desires for future VR
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TABLE 3 | Focus group protocol and sample questions.

Focus group
phase

Goal Sample questions

Pre-
engagement

Inform participants about the
goals and purpose of the
research; obtain informed
consent
Assess participant familiarity
and comfort with VR
Introduce the headset and have
participants try it on
Gather initial impressions of the
headset

How would you describe your
comfort level with technology?
When your hear the term
“virtual reality”, what comes to
mind?
Have you ever tried VR before?
What do you think about this
headset? What do you notice
about it?
How did the headset feel?

Post-
symphony VR
experience
questions

Assess participant responses
to the VR experience
Evaluate for positive/negative
outcomes from engaging in the
VR experience

How was your experience?
What do you most remember
about your VR experience?
What did you like about it?
What did you dislike about it?
Did you feel immersed in the
environment?

Post-campus
tour VR
experience
questions

Assess participant responses
to the VR experience
Evaluate for positive/negative
outcomes from engaging in the
VR experience
Compare participant
perceptions of the symphony
versus the tour experience

How was your experience?
What do you most remember
about your VR experience?
What did you like about it?
What did you dislike?
Did you feel immersed in the
environment?

De-brief
questions

Evaluate participants’ overall
impressions of VR
Assess interest in future VR
experiences

Did you enjoy this experience?
Is this something you would
want to do again?
Would you feel comfortable
using VR on your own? What
about with training?
Do you think others would
enjoy this experience?
If we were to design future VR
experiences, what would you
like for us to do?

experiences. In total, participants spent 15–20 mins in VR during
the focus groups.

Data Analysis
Focus group video recordings and detailed notes were analyzed
using thematic analysis and the constant comparative method
(Braun and Clarke, 2006; Saldana, 2012). Two researchers first
reviewed all data independently and identified broad themes
that emerged. They then shared their initial findings, discussed
their codes, and reviewed the data a second time. At the end
of this second coding, the researchers worked to eliminate
disagreements through conversation, and arrived at a set of
findings guided by the research questions.

RESULTS

RQ 1: Simulated Versus Enhanced Virtual
Reality
Analysis (see Table 4) found that participants preferred enhanced
experiences over the simulated experience, and all preferred

TABLE 4 | Summary of research findings.

Research question Associated findings

RQ1: How do older adults,
including PWD and CPs,
perceive simulated and
enhanced VR experiences?

Participants perceived enhanced experiences (i.e.,
experiences that exceeded the opportunities in real
life) as more immersive and enjoyable when
compared with simulated. They reported fewer
complaints about the HMDs and visual/auditory
issues when engaged with enhanced experiences

RQ2: To what extent do
participants perceive
salutogenic design qualities
(e.g., sense of “being
away”, social connection,
and/or enjoyment) in the
simulated versus enhanced
VR experiences?

With enhanced experiences, participants reported
escaping or feeling immersed in a new environment
(e.g., Hal talked about “going away” to the
symphony when experiencing the enhanced
symphony VR environment). Participants also felt
more connected to musicians and the conductor in
the enhanced symphony, and they reported more
enjoyment in the enhanced experiences

RQ3: Do perceptions and
experiences of PWD differ
from other participants?

PWD reported lower levels of immersion and
engagement with the VR experiences. They also
experienced greater technology challenges when
compared with other participants

RQ4: What desires and
expectations do older
adults have for future VR
experiences?

Participants desired enhanced experiences. They
specifically asked for opportunities to engage in
activities no longer available to them (like travel or
outdoor recreation). They also saw VR as a
potential avenue for connecting with friends and
family across distance

the enhanced symphony over the campus tour. In part one,
many participants (n = 7) perceived the simulated symphony
as poor video quality (although all videos were 4 k resolution)
and were disappointed by the lack of environmental immersion.
Some (n = 3) thought the experience was no better (and,
in some cases, worse) than watching a concert on television.
Ken (FG1) explained, “You just feel like you’re watching a
picture or video. I never saw anyone around me.” Gene
(FG2) was also disappointed: “It felt like we were in the
cheap seats.” Evelyn (FG2) agreed: “The picture was blurry.
If you looked down, you could see the heads of the people
in the audience, but just a little. It made it a little more
realistic, but it was a fuzzy picture [. . .] The sound sounded
like a recording [. . .] You miss a lot because you’re not
there.” June (FG2) kept asking if the volume could be
adjusted; she explained, “I don’t feel I heard the music very
well [. . .]”

In part two, participants were much more pleased with the
enhanced symphony, where they were positioned on center stage
and music direction varied according to instrument positionality.
Additionally, participants had fewer complaints about audio-
visual quality or HMD comfort. All participants in the last three
focus groups had visual impairments (n = 6), yet only two
reported issues seeing musicians and instruments. However, both
participants noted that when images became unclear, they could
adjust the headset to make them clear, demonstrating blurry
images were not due to video quality and they were motivated
to improve the visual experience.

All participants experienced the virtual campus tour.
Participants in focus groups 1–3 who experienced the replication
symphony preferred the campus tour (except one PWD who
declined to participate in the tour); those in focus groups 4–6
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all preferred the enhanced symphony over the tour. Leann
(FG3) described her preference for the tour over the simulated
symphony: “[It was] fascinating! It felt like you were right
there, and you could see everything. When the handle came
out right in front of you, I wanted to grab it!” Conversely, all
participants (n = 6) who experienced the enhanced symphony
preferred it over the tour. Betty (FG4) talked about her desire to
spend more time at the symphony, “I preferred the symphony,
because it was just that. And then you could do your looking
[around], and you could ‘Oh, I want to see who’s directing?’
And you could turn around. Or you could ‘Oh, I want to see
if [musician] is there!’ [. . .] You could concentrate more on
it.” Leann, the only participant to experience all three virtual
experiences, changed her preference from the tour (FG3) to
the enhanced symphony (FG4): “It’s so wonderful! It was
very interesting and very exciting! It felt so real! You felt like
you were part of the orchestra! I’d like to stay there for a
longer time.”

RQ 2: Perceptions of Salutogenic Design
Qualities
Participants expressed positive distraction and greater
engagement in both enhanced VR experiences and improved
social connectedness in the enhanced symphony experience.
Participants were less likely to comment about HMD discomfort
or audio-video dissatisfaction during enhanced VR experiences,
suggesting increased immersion. In the enhanced symphony,
participants described a strong sense of social connectedness
with musicians and the conductor. For example, Leann (FG4)
talked about proximity and connection with the musicians, “Oh
my goodness! [The musicians] are so close to me! Oh, this is
wonderful!” Darla (FG6) watched the conductor —a perspective
she could not experience at a live concert: “And to turn around
and watch the director! I thought it was interesting because
each director has their own hand signals.” Similarly, Hal (FG5)
expressed his engagement, “The focus, the sound, the vision of
being able to watch and observe the orchestra. You’re right there.
They’re right in front of you. I wouldn’t change anything. It’s
amazing!” As his focus group continued, Hal kept commenting
on how “wonderful” the symphony was. Several times he joked
about stealing a headset so that he could spend his free time
“at the symphony,” demonstrating his ability to escape and
feel fully immersed.

RQ 3: Similarities and Differences in
Experiences of People With Dementia
People with dementia participated in the first (Fred and
Robert) and third (June) focus groups, which compared the
simulated symphony and enhanced campus tour. At times, PWD
echoed the experiences of other participants. For example, Fred
talked about his desire for clearer images and more interactive
environments after the replication symphony: “It’s not quite
as interactive as I’d like.” At other times, specific challenges
arose for PWD. For example, when asked about what she
liked about the replication symphony, Jane explained that she
could not remember much—a common occurrence resulting

from dementia. In FG1, both Fred and Robert struggled to
work the headset more than other participants. At one point,
Fred expressed frustration, “I don’t think I’m doing anything
right!” Eventually, Fred was able to experience the virtual
campus tour, and described it as disappointing, “I’m really not
comfortable with [the headset]. I’m not sure what I can get
out of it. I heard some of the music loud enough, so it was
easy to spot it and all that, but I didn’t know what to do
with it. So, I got it moving around a little bit, but I didn’t
feel like it was doing anything I asked it to do.” Similarly,
Robert experienced the replication symphony after overcoming
some initial hesitancy. He provided limited feedback and then
declined to try the headset again. Robert was the only participant
who declined a second virtual experience. In general, PWD
expressed less sense of VR immersion and engagement and
greater technology challenges.

RQ 4: Desires and Expectations for
Future Virtual Reality Experiences
After engaging in the VR experiences, participants provided
suggestions for future experiences. In general, participants
desired experiences aligning with salutogenic design principles
that could increase their engagement beyond real-world
limitations and allow greater personal control. For example,
several (n = 4) participants who viewed the enhanced symphony
noted that they could still see the symphony live; however,
they could not view a performance from center stage. They
all acknowledged the potential for VR to connect them with
activities that they could not do. Participants talked about
going surfing, skiing, or hiking: “There’s things I’ve never
experienced that I would love to do still, you know, even
at my age. [Skiing] would be exciting [. . .]” (Sheila, FG2).
Several (n = 7) participants also talked about using VR to
drive or travel, activities they missed. A few (n = 4) talked
about the potential to watch sporting events, as Leann (FG3)
explained: “I think viewing sports would be great for people
who are stuck in their homes and can’t get out.” In general,
participants saw VR’s potential, and most were excited by
opportunities to overcome their limitations in virtual spaces.
Carl (FG5) talked about his desire to use VR to connect
with his family: “[. . .] I have a lot of grandkids and children
that live elsewhere, spread around. It’d be nice to actually
see them.” Indeed, several participants talked about VR as a
way to connect with others that would be more immersive
than phone calls or text messages. Finally, one participant
suggested greater control (i.e., improving self-efficacy) in
the VR experiences: “I think what I would like is for each
person to have more control [.] over what I was looking at. To
stay longer on one thing and then maybe switch to another
thing.” (Leann, FG4).

DISCUSSION

Research suggests that non-pharmacological interventions
have salutogenic potential to delay cognitive decline and
enhance quality of life among older adults (Davalos et al., 2019;
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Faw et al., 2021). There is a critical need to develop effective,
accessible, and enjoyable interventions to help preserve
cognition. Results from six focus groups exploring three VR
experiences indicates important opportunities and challenges for
developing VR as a salutogenic strategy for enhancing wellbeing
among older adults. An important conclusion from this research
is that VR is a viable intervention for older adults with and
without dementia, and co-design processes may be critical for
improving salutogenic design features. Importantly, co-design
processes revealed that older adults perceived VR experiences
positively but do not want virtual experiences that merely
simulate real-world ones. Participants during the first three
focus groups universally identified the replication symphony
experience as underwhelming. Conversely, participants in
the last three focus groups praised the enhanced symphony
experience, describing it as immersive and exhilarating. It is
also important to note that participants found the immersive
symphony experience more engaging and enjoyable than the
activities in the campus tour. Our long-term goal has been to
recreate real-world symphony experiences, including walking
into the concert hall, virtual interactions with audience members
before the concert, etc. However, given participants’ desire
for enhanced experiences, we believe continued co-design
to explore their reactions to these simulated elements is
essential in building out future VR experiences. Notably, PWD
experienced less immersion and more technology challenges
than others, suggesting co-design with PWD is both feasible
and important for understanding barriers and opportunities
specific to this population. Furthermore, co-design with PWD
at different disease stages is needed to better understand how
to design VR to enhance its salutogenic potential. Involving
older adults as collaborators to co-design technologies at all
stages (e.g., from pre-design through prototype testing and
iteration, to product evaluation and impacts on wellbeing)
is essential for improving salutogenic potential (Sumner
et al., 2021). With this in mind, we make the following
recommendations:

Practical Suggestions for Future Virtual
Reality-Enhanced Experiences With
Older Adults
Engage Older Adults in the Co-design of Virtual
Reality Experiences
Virtual reality interventions are viable for older adults;
participants were willing and excited to use VR with assistance.
As Hal (FG5) said, “I gotta tell ya, this is a winner for us seniors.”
However, there remains little research about how to design
engaging VR experiences for older adults. Prior to conducting
the focus groups, we anticipated that participants would feel
socially connected by “virtually” sitting in the audience during a
symphony performance. However, this was not the case; social
connection was fostered when video was captured from center
stage. This highlights the value of early and frequent engagement
with older adults and suggests co-design during pre-design
phases may be useful for identifying VR experiences older adults
would find most engaging.

Consider the Unique Needs of People With Dementia,
Including How These Change With Disease
Progression
Based on prior research, we anticipated that PWDs would
have greater challenges with technology; however, we did
not anticipate that their sense of immersion would be
lower than others. Frustration with technology may have
mediated engagement in VR. However, sense of immersion and
engagement might also have been affected by stage of disease
progression, suggesting more co-design research with PWD is
needed to understand what types of salutogenic interventions
may be beneficial. PWD may be particularly sensitive about being
embarrassed if they find the VR experience confusing, meriting
special design attention (Hodge et al., 2018; Lee et al., 2019).

Salutogenic Design Principles May Be Useful for
Creating Virtual Reality Experiences
Immersive VR involves complicated aspects of film and
environmental design. Salutogenic design is a human-centered,
evidence-based approach to designing environments to promote
wellbeing. Our study considered only a few aspects of salutogenic
design (positive distraction, environmental engagement, and
social connectedness). Future projects may find salutogenic
design a useful framework and, in turn, findings from VR
research (where experimental control is more feasible) may help
to inform salutogenic design strategies for real-world settings.

Consider Technology Access, Affordances, and
Limitations
There were several practical challenges with our study’s
headsets. At least three participants noted that the headsets
felt heavy, forcing them to limit their time in the headset.
Additionally, all participants hesitated to use the headsets without
guidance, indicating a barrier to adoption. Nevertheless, several
participants mentioned interest in being able to check out
VR headsets from the library and in buying a headset for
personal use. From a research standpoint, VR is a beneficial
tool as it puts participants in controlled environments and gives
researchers the ability to generate varied and immersive stimuli
for them. VR technology is rapidly evolving, and, since our
pilot study, new, lighter headsets have come to market with
improved graphics. Additionally, a viable VR experience for older
adults would require significant time to train participants to use
HMDs without assistance. Studies that have included training
protocols found improved VR comfort and usability (Optale
et al., 2010; Wen et al., 2018), thus investing time and resources
into training older adults may be beneficial in overcoming VR
adoption limitations.

Limitations and Directions for Future
Research
While our study presents valuable data, it is not without
limitations. First, these results represent a small, homogenous
sample drawn from one region of the United States. To fully
capture the potential of VR interventions, researchers should
test VR designs across a broader sample, including individuals
from different racial and cultural backgrounds. Second, this study
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used three specific VR experiences. The fact that our study
used three designs (and made adjustments based on participant
feedback during the project) is both a strength and a limitation.
It allowed our participants more than one experience to reflect
on when sharing their impressions. However, these experiences
are not representative of the diverse VR content available. As
such, researchers should explore how older adults respond to
different VR experiences, especially by engaging them early in co-
design. We hope to see future projects co-create VR experiences
that are tailored to participants’ unique background and personal
preferences, as this might be particularly valuable for PWD.
Additionally, PWD and CPs only experienced the simulated
symphony and campus tour, giving us limited insight regarding
how they might respond to other enhanced experiences (like the
enhanced symphony). Another limitation was the fact that PWD
participants were not tested for their dementia stage. As dementia
is a degenerative condition, it is possible that PWD at earlier
stages might experience VR differently and appreciate varying
VR dimensions than PWD at more advanced stages. Continued
co-design with PWD can attend to these issues more carefully,
working to develop recommendations designed to highlight best
VR practices across the dementia spectrum.

CONCLUSION

The present study used salutogenic design principles and co-
design methods to explore older adults’ reactions to three
VR experiences. Across focus groups, participants preferred
enhanced experiences and benefited from the salutogenic design
properties of social connection, immersion, and engagement.
Participants expressed their desires for enhanced experiences
in future VR interventions. PWD and CPs experienced greater
technology challenges and lower levels of immersion, indicating
that additional co-design research with these populations is
needed to produce to more effective interventions that attend to
their unique needs.
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