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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 Chronic conditions have now superseded acute conditions as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
etal., 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
etal, 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
and Walker, 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, Rosca 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-ltem 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 a = 0.82, guilt o = 0.77, disclosure a = 0.91,
adherence a = 0.82, responsibility a = 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 (TXxEQ-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
(TXxEQ-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 Rocio 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 (PTGl; [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-ltem 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 Outcomes™ 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.

[11 [2] [31 [41 TXEQ-

(English) (German) (Dutch) (Polish) 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 (TXxEQ)
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 (Ho:
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, » = —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 Mental quality of life Worry Guilt? Disclosure Adherence
r r r r r r
(p) (p) (p) (p) (p) (p)
Worry 0.37 -0.22
(<0.001) (0.001)
Guilt? 0.13 —-0.13 0.37
(0.046) (0.036) (<0.001)
Disclosure 0.02 0.19 —0.21 —0.43
(0.741) (0.002) (0.001) (<0.001)
Adherence 0.08 0.16 —0.09 —0.28 0.44
(0.238) (0.014) (0.164) (<0.001) (<0.001)
Responsibility 0.25 0.01 0.33 0.14 —0.06 0.10
(<0.001) (0.876) (<0.001) (0.030) (0.319) (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
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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,

= 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). Figure2 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 Table2, 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 Table3, Figure3, 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 Mental F(2,234) (p)
growth quality of life
F(2,234) () F(1,234) ()
Worry 16.68 14.45 1.23
(<0.001) (<0.001) (0.295)
Guilt? 1.64 5.99 0.30
(0.195) (0.015) (0.739)
Disclosure 0.17 4.38 0.71
(0.845) (0.037) (0.493)
Adherence 0.76 5.11 3.49
(0.468) (0.025) (0.032)
Responsibility 6.41 0.00 0.55
(0.002) (0.946) (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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ADHERENCE (TxEQ-Spanish)

«===\V orse m ental quality of life (n=120)

POSTTRAUMATIC GROWTH

Low Medium High
Mental quality of life P Cohen’s
Posttraumatic growth V4 Cohen’s d

d Worse

Low Low-medium posttraumatic growth 1.000 0.16 N

Worse-better mental quality of life 0.411 -0.18 N Low-high posttraumatic growth 0.538 -0.318

Medium Medium-high posttraumatic growth 0.108 -0478S
Worse-better mental quality of life 0.001 -0.76 M Better

High Low-medium posttraumatic growth 0.224 -0428

Worse-better mental quality oflife  0.781  0.06 N Low-high posttraumatic growth 1.000 -0.07N

Medium-high posttraumatic growth 0.379 0358

FIGURE 2 | Simple effects on adherence. N, Null effect size; S, Small effect size; M,

e==Better mental quality of life (n=120)

Medium effect size.

responsibility, p 0.002, d —0.54, medium effect
size). Posttraumatic growth was also positively correlated
with worry (r = 037, p < 0001), 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%
(R> = 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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POSTTRAUMATIC GROWTH MENTAL QUALITY OF LIFE
5 - = Low (n=80) Medium (n=80) ®High (n=80) 5= = Worse (n=120) ™ Better (n=120)
.61 4.65
1a6t58 447
42842836
415 4.14
41 a3
33
3
2.06
2 178
1 -
Worry Guilt Disclosure  Adherence Responsibility Worry Guilt Disclosure  Adherence Responsibility
Intergroup comparisons Worry Guilt Disclosure Adherence  Responsibility
Posttraumatic growth:
Low-medium
4 0.019 1.000 1.000 1.000 1.000
Cohen’sd 0438 010N 0.00N -0.13N -0.13N
Low-high
)4 <0.001 0224 1.000 0.684 0.002
Cohen’sd -091L -0.28S -0.08 N 019N -0.54 M
Medium-high
P 0.009 0.760 1.000 1.000 0.031
Cohen’sd 0478 018N -0.08 N -0.06 N 0418
Mental quality of life:
Worse-better
P <0.001 0.015 0.037 0.025 0.946
Cohen’sd 0.49S 0328 -027S -0.29S 0.01N
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 B t R2 AR2
(p)
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 817 1.48 0.35 5.51
(<0.001)
pPCs? 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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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 (PSQ)), 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 (o g2y = 9.86],
need for sleep medications [F (o, gp) = 36.44] and daytime dysfunction [F (o, go) = 5.15]
were found to have a significant difference by time x 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
etal., 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
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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
SMDRGC, 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 and multisegmental (arms,
legs, and trunk) movement coordination (Li et al., 2004). Each
session approximately consisted of a 10 min warm-up, 40 min TC
exercise and 10 min 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 5 min recreation activity
(Guang Bo Ti Cao), 5 min gesture language exercises and a self-
study as recommended by SNCC. The SC model 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 4 min and 45s. 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
cutoft 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 30 min. 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 -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 7 71
Elementary school 3 7 7 4 11 11
Occupation Service 1 26 26 7 18 18
Staff 2 5 5 1 3 3
Owner 10 10 7 18 18
Worker 5 2 5
Farmer 1 2 1 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 16 271 421
Cocaine 3.3 71 1 1.7 2.6
Ecstasy 4.4 9.5 1 1.7 2.6
Marijuana 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
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(, ¢7) = 9.86, p < 0.001, n? = 0.18] by time x group
interaction after 6 months. The post hoc test further revealed a
significantly long sleep duration in the TC group [F(y, 46) = 23.75,
p < 0.001]. Need for sleep medications [F 93y = 36.44,
p < 0.001, n? = 0.44] and daytime dysfunction [F(, ¢5) = 5.15,
p = 0.01, n> = 0.10] were found to be significantly different by
time x group interaction after 6 months. Although the scores of
PSQI showed no significant difference between the two groups by
time x group interaction after 6 months, the post hoc test revealed
that PSQI score [F(j, 46y = 5.19, p = 0.027, n? = 0.10] and habitual
sleep efficiency [F(;, 46) = 8.05, p = 0.007, n? = 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 x year of drug dependence revealed significant differences,
F(z) 92) = 521,p = 0007

Between-group results showed that sleep duration
[F(1,46) = 23.75, p < 0.001], habitual sleep efficiency [F(;, 4¢)
= 8.05, p = 0.007], need for sleep medications [F(;, 4) = 35.4,
p < 0.001], and PSQI score [F(;, 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 x group
interaction.

Between-group test by repeated measures ANOVA revealed
significant differences between groups in terms of body fat
[F1,469 = 449, 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(; 46y = 9.83, p < 0.003
(Table 4).
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FIGURE 1 | Flow diagram of the intervention progress through the phases of the two groups.

Relapse

Independent ¢-test revealed a significant difference between the
two groups in terms of relapse (¢ = 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 (¢
= 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 1.02 (0.68) 1.08 (0.78) —-0.34 0.74
quality, M(SD)
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*
>7h,n,% 32,76.2% 22,57.9%
6-7h, n,% 10,23.8% 13,34.2%
5-6h, n,% 0 3,7.9%
Habitual sleep 92.50 (6.59) 88.50 (11.45) 1.94 0.06
efficiency, M(SD)
>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, 1.21(0.47) 1.34 (0.58) —1.08 0.28
M(SD)
Need for sleep 0.88 (0.67) 0.03 (0.16) 7.66  <0.001**
medications, M(SD)
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 48.55 (8.25) 49.95(9.29) -0.71 0.48
Scale
History of relapse (n) 1.81 (1.04) 2.08(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
Bodly fat (%) 31.24 (2.48) 3250 (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 26.93 (25.55) 31.65(30.74) —-0.75 0.46
eye closed (s)
PACER (laps) 20.93 (7.47) 16.95 (6.68) 248 <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; Li 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
etal., 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 (19s) than ATS-dependent individuals
who have not been found to relapse after they left SMDRC (they
had a longer balance time: 31s).

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- Between- Group x

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) 326 1.33 085

Sleep duration 0.24 (0.44) 0.24 (0.49) 0.11 (0.31) 0.58 (0.67) 0.75 (0.75) 117 (058 051 2375  9.86"

Habitual sleep efficiency 925 (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(029 243 0.89 048

Need for sleep 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° 354"  36.43"

medications

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* 001 5.15%

PSQl score 5.03 (2.55) 3.78 (2.76) 3.32 (1.92) 6.08 (3.06) 6.08 (3.42) 4502.51) 285 519" 2.11

Seff-rated Depression 4819 (8.12) 48.86 (9.66) 46.14 (10.67) 48.25 (9.08) 52.00 (7.59) 49.25(8.31) 410 062 084

Scale

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(577) 242 153 04

Body fat (%) 31.33 (2.49) 30.86 (2.40) 32.61 (2.87) 32.93 (4.86) 31.97 (4.60) 3297 (5.11) 601"  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™ 075  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™ 207  0.23

Pulse (bmp) 85.65 (9.57) 70.84 (7.25) 72.78 (8.11) 81.17 (13.54) 72.83 (7.70) 7533 (13.97) 14.69* 0 3.08"

Vital capacity (ml) 2641.32 (725.48) 2288.38 (680.20) 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) 3292 (4.31) 8441~ 016 087

Sit-and-reach (cm) 10.86 (6.61) 13.82 (5.48) 10.65 (5.16) 8.00 (7.71) 14.35 (13.83) 8.82(5.80)  3.48 051 114

One-leg stand with eye  28.75 (26.61)  36.53 (27.93)  45.36(37.46)  29.36 (23.07)  21.30(13.01)  27.97 (13.46) 0.7 196 202

closed (s)

PACER (laps) 20.51 (7.35) 14.14 (5.41) 17.41 (8.24) 16.92 (8.39) 13.33 (5.79) 12.42 (373 195 297 149

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

mechanism developed by the repeated positioning of the body ~ TABLE 5 | Follow-up Investigation of Relapse (N = 80).

and limb joints in specific spatial positions through TC can o

induce plastic changes in the cortex. The repetitive, afferent Contents Taichi  Standardcare T p-value

inputs from the cutaneous receptors in the skin and limb  geanee ) 4(9.5%) 10(26.3%)  3.37 0.006™

proprioceptors, including muscle and tendon spindles, can o ion of ATS Cessation (Days) 1209 (79) 880(121) 495 0.00"

modify the cortical maps of the body over time (Tsang and |, bers of Cessation ) 38(005%) 28(73.7%) 39 0.048"

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

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.
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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
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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
etal., 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 (Borgsund
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 (Borosund et al., 2013; Miller
etal, 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 (Grimsbe 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 (Grimsbe 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).

Predictive
o~ Personalized
e /7-
I \A 4 Preventive
|
J Participatory
Psycho-cognitive

FIGURE 1 | The P5 approach to medicine (left) and its design suggestions for mHealth development.

supports predictive intervention -> collects data on
patients’ current state

personalization -> apps’ functions and contents are
tailored on patient’s individual characteristics

prevention -> health monitoring
permits involvement of patients in
preventive programs

social features -> mHealth apps include
communication features for patient-doctor
relationship and peer support

User Centered Design -> apps are created basing
on patients’ psychological characteristics, cognitive
capability, and the lived experience of illness
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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 patients 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 (ie.,
“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 patients 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.

5Ps Definition

How to achieve It in Design

Predictive

prediction of the patient’s future health state.

Collecting data on the patient’s current health state to increase — Collect physiological parameters through integration with
the amount of available information, allowing for a more precise

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

Preventive

Participatory

Psycho-cognitive

Tailoring apps’ functions and contents on the patient’s individual
bio-psycho-social characteristics to provide more useful and
non-redundant information.

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

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

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

— Adapt mHealth’s functioning and interfaces to previously

collected data on each person’s specific features;

— Design application features devoted to user engagement.
— 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.

— 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.

— 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
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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.
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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
etal., 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/T” 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-esteem may 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

Self-directed
question
self and the causes behind diminished wellbeing

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

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

Empowerment/“You”
meant to empower and increase self-esteem, self-worth,
self-confidence, etc.

Experience of
others/“l”

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

how others deal with diminished wellbeing or difficulties

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

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

Poses a question to the individual that stimulates introspection
and self-examination which in turn may promote insight into the

Addresses the individual directly with positive, affirming statements

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

“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

“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

“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

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

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

“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

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

“I'am only one, but I am one. | cannot do everything, but | can do
something. And because | cannot do everything, | will not refuse to do the
something that | can do.” —Edward Everett Hale

“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
“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-esteem may 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
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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 iliness, 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 and mean 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 Bulimia Nervosa (BN), 3.5% for Binge Eating Disorder (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; Ryft
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; Magalhdes 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 of mental 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-continua model
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
atintake, 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
etal., 2016). All patients filled in the questionnaires as part of the
intake procedure and for the measurement baseline of Routine
Outcome Monitoring (ROM). ROM is used during the treatment
to monitor 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 (0OQ-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 (n?) 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. Welchs 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 coeflicient 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 coeflicient 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, Body Mass Index (BMI kg/m?)
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 AN was, 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, Welchs F(; gg4.14)
= 188.55, p < 0.001, emotional well-being, Welch’s F(; go0.779) =
464.89, p < 0.001, psychological well-being, F(; 1301) = 199.78,
p < 0.001, and social well-being Fj 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 (n? = 0.13) and psychological well-being (n? = 0.13),
a low effect size for social well-being (n* = 0.01) and a large
effect size for emotional well-being (n? = 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 ED patients Statistics AN BN BED OSFED Statistics
(N = 835, women) (N = 468) (N = 161) (N = 96) (N=61) (N = 150)
N % N % x2 o N % N % N % N % x2 o
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 1 SD F P 2 M SD M SD M SD M SD F P
WELL-BEING
Total 3.00 0.84 229 094 188.5550.000 .13 2.17 0.94 2.21 0.92 2.52 1.02 236 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 1.12 240 110 119.922 0.000
Psychological 3.22 0.98 240 1.04 199.780 0.000 .13 2.25 1.04 2.32 1.03 2.68 1.12 250 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 1.12 217 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, x(zz) = 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 1) 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 Psychopathology Well-being
type . . :
General Total Emotional Psychological Social
path
Total  ED path 0.43* —-0.35* —0.33" —-0.33* —0.29*
General path - =073 -0.71* -0.69* —0.55*
AN ED path 0.62* —0.563* —0.48* —0.54* —-0.41*
General path - =075 -0.74* -0.72* —0.58*
BN ED path 0.48 -020 -0.20 -0.15 -0.18
General path - 069" -0.62* —0.64* —-0.57*
BED  ED path 0.22 -0.07 -0.08 —0.00 —0.14
General path - =072 -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 and OSFED (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. See Table 3 for each regression model, and Table 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. liness history, 3. Current iliness, and 4.
Personality traits.

Model R2 F Sig R2 change F change Sig change
ED PSYCHOPATHOLOGY

Model 1 0.032 1216  0.295 - - -
Model2 0.045 0976 0.472 0.013 0.653 0.659
Model3 0.271 5276  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 - - -
Model2 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
Model4 0.596 16.051 0.000 0.075 14.757 0.000
PSYCHOLOGICAL WB

Model 1 0.056 2.169  0.037 - - -
Model2 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
Model4 0.642 19.460 0.000 0.144 32.080 0.000
SOCIAL WB

Model 1 0.061 2.374 0.023 - - -
Model2 0.069 1.544  0.109 0.008 0.419 0.835
Model 3 0.342 6580  0.000 0.272 14.299 0.000
Model4 0.444 8685 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 + lliness 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 lliness variables: eating
disorder type, using psychotropic medication, general psychopathology, having frequent
suicidal thoughts, Body Mass Index (BMI kg/m?), 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 [R®> = 0.032, F7259 = 121,
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 R* = 0.013, F(7,54 =
0.653, p > 0.01. Explained variance increased significantly
with the addition of current illness-related variables relating
to ED psychopathology (Model 3): R* = 0.226, Faoo4) =
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 R* = 0.010, F239) =
1.10, p > 0.01. Model 3 showed the best fit determining ED
psychopathology [R? = 0.281, F(19242) = 4.238, p < 0.001].
AN (B = —0.332, p < 0.01) and general psychopathology
(B = 0413, 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 [R? =0.053, F7254 = 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 R?
= —0.014, F(yp54y = 0.726, p > 0.01. Explained variance
increased significantly with the addition of current illness related
variables relating to EWB (Model 3): R? = 0.455, F9242)
= 32.894, p < 0.001. The addition of personality related
variables relating to EWB (Model 4) showed a statistically
significant increase in R? = 0.075, Fp39) = 14.757, p <
0.001. The final model (4) showed the best fit to determine
EWB [R* = 0.596, F33239) = 16.051, p < 0.001]. General
psychopathology (8 = —0.236, P < 0.01), and identity
integration (B = 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 [R? = 0.056, F7254) = 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 R? of 0.019, F7254) = 1.05, p >
0.05. The addition of current illness-related variables relating
to PWB (Model 3) led to a statistically significant increase
in R* of 0.422, F(1942 = 29.01, p < 0.001. The addition of
personality-related variables relating to PWB (Model 4) led
to a statistically significant increase in R? of 0.144, F(2239) =
33.08, p < 0.001. The final Model (4) showed the best fit to
determine PWB [R* = 0.642, F(2239) = 19.46, p < 0.001].
Specific correlates for PWB were, an Earlier hospitalization (8 =
0.150, p < 0.001), and the personality traits identity integration
(B = 0.711, p < 0.001), and responsibility (8 = 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 [R? = 0.061, F754) = 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 R* of
0.008, F(754) = 0.419, p > 0.05. The addition of current illness-
related variables relating to SWB (Model 3) showed a statistically
significant increase in R? of 0.272, Fop42) = 14.23, p < 0.001.
The addition of personality-related variables relating to SWB
(Model 4) led to a statistically significant increase in R? of 0.103,
F22,239) = 14.72, p < 0.001. The final Model (4) showed the best
fit to determine SWB [R? = 0.444, F(3;39) = 8.69, p < 0.001].
The personality trait identity integration (8 = 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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—0.041

0.008

—0.006

(=0.022-0.010)
0.088 (0.068-0.108)

0.017

—0.006 0.009 —0.034 0.002 (—0.017-021) 0.013

(—0.024-0.013)

0.021

0.013

0.004
(~0.022-0.029)

Self-control/emotion

regulation

0.711%**

0.010

0.600***

0.079 0.012 0.575*** 0.071 (0.047 —0.095) 0.012

(0.056-0.103)

—0.071

0.016

~0.010
(~0.042-0.022)

Identity integration

0.195***

0.031 (0.015-0.048)  0.008

0.137

0.010

0.105 ~0.008 0.010 0043  0.021 (0.002-0.041)
(~0.027-0.012)

0.013

0.019
(~0.007-0.046)

Responsibility

Significant correlates in the final model are highlighted in bold, *p = <0.001 *p = <0.01, *p = <0.001, **P < 0.0001. 2Significant predictor in model 1; P Significant predictor in model 2; ©Significant predictor in model 3. Model 1

Demographics: age, educational level, living situation, having a job or study and financial situation, Model 2: model 1 + lliness 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 lliness variables: eating disorder type, using psychotropic medication, general psychopathology, having frequent suicidal thoughts, Body Mass Index

(BMI kg/m?). Model 4: model 3 + Personality traits: self-control/femotion-regulation, identity integration, responsibility.

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 AN was more severe in terms of lower
BMI (16.1 kg/m? compared to 17.5 kg/m? in Tomba et al., 2014),
alonger 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 they may 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
AN might 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 reason might 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 make more 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.

Itis notable that being hospitalized earlier in life for an ED was
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
recognized methods 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 ones 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-ll), 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 International'). 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 Cancer?).
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
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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%
| 58.3% 50.0%
I 41.7% 50.0%
Il 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 CAquila, Italy (Prot. N° 15855/2015) and San
Salvatore Hospital, LAquila, 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
LAquila’s healthcare). Participants had been enrolled in the
medical oncology department of San Salvatore Hospital in
L'Aquila, Ttaly. 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.

Phases

Timing

I No Intervention (Control group)

Baseline Measurement (Time1) —3| Duration: 1 month
Grouping
»  Duration: 4 month
Intervention (EBC-Psy group)

|

!

Final Measurement (Time2)

I_)I Duration: 1 month

FIGURE 1 | Study design representation.
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[ Enrollment ]

Assessed for eligibility (n= 33)

Excluded (n=3)

+ Not meeting inclusion criteria (n= 0)
+ Declined to participate (n= 3)

+ Other reasons (n=0)

Y

Randomized (n= 30)

I

A A [
{

T

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

Allocation

Allocated to intervention (n= 16) Allocated to intervention (n= 14)

+ Received allocated intervention (n= 16) + Received allocated intervention (n= 0)

+ Did not receive allocated intervention (n= 0) + Did not receive allocated intervention (n= 14)
v [ Follow-Up ] y

Lost to follow-up (recurrence) (n= 4) Lost to follow-up (recurrence) (n= 2)

Discontinued intervention (n= 0) Discontinued intervention (give reasons) (n= )
L [ Analysis ] v

Analysed (n=12) Analysed (n=12)

+ Excluded from analysis (n= 0) + Excluded from analysis (n= 0)

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-
IT 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 o = 0.83 for the patient group and a = 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 a = 0.62 for the patient
group and a = 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 (o = 0.86).

Beck Depression Inventory Version Il (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
(o =0.81) and control (a = 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
o =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 x 8
measures), comparing the emotions of the EBC-Psy and control
groups at the beginning of the treatment by assessing anxiety
(STAL 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 x 2 x 2)
for anxiety, depression, and psychological distress measures;
then, a MANOVA (2 x 5 x 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 +49 20.9 4.9 19.3 +5.9
Ax/out 20.1 +37 20.4 +52 20.5 4.7 19.5 +4.7
Ax/Con 21.8 +29 21.2 +4.7 20.5 5.1 18.3 +4.2
Ax/Ex 30.2 +6.5 29.5 +10.8 30.1 71 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 1.9 +7.2 14.3 +78
PDI
Total score 34.9 +11.0 28.3 +53 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).
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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(I, N = 12) = 0.10 p = 0.74; X2 = 0.34 p = 0.55]
and BDI [H(1, N = 12) = 241 p = 0.12; X* = 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(I,
N=12)=0.78 p = 0.30; X* = 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
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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
etal., 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
HCYV 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 (Wiédtocha 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
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Mindfulness-Based Cognitive
Behavioral Therapy in an Outpatient
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A Cross-Sectional Study

Michele F. Rodrigues™, Carlos Campos?, Luisa Pelucio’, Izabel Barreto’,
Sergio Machado’, Jose C. Appolinario’, Antonio E. Nardi' and Michelle Levitan’

! Treatment Resistant Depression Ambulatory, Psychiatry Institute, Federal University of Rio de Janeiro, Rio de Janeiro,
Brazil, 2 Center for Rehabilitation Research, School of Health, Polytechnic Institute of Porto, Porto, Portugal

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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Patients” Comprehension of Mindfulness

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 1V, 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/UFR].

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

| 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%)

| 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%)

| felt comfortable to perform the mindfulness exercise Depression 15 (88.2%) 1(6.9%) 1(6.9%)
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%)

| 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%)

| 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%)

| 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%)

| 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%)

| 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%)

| 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(56.9%)
Anxiety 3 (33.3%) 6 (66.7%) 0 (0%)

Intervention specific benefits

| 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 (68.8%) 6 (35.3%) 1(6.9%)
Anxiety 8 (88.9%) 1(11.1%) 0 (0%)
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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.
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INTRODUCTION

Yoga is widely practiced for its health benefits (Alter, 2004; Singleton, 2010), especially for chronic
non-communicable diseases (Holte and Millis, 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/)!. 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 1500 A.D.,
Chapter IT 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.

! Academic 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 6h 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 society?, 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/

*Yoga 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)

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)

Yoga instructor (a person who has undergone
training to teach yoga to healthy persons)

Yoga therapist (a person who has undergone
training to teach yoga for therapeutic benefits
to patients)

A doctor (a conventional medical practitioner)

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 “gury” 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.

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.

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)? and the commentaries written on them.

3. Ayoga 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. Ayoga 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).

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

2. Ayoga 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 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.

4Hatha Yoga Pradeepika (Circa 1500 A.D.; Muktibodhananda, 1998), Gheranda Sambhita (Circa 1700 A.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”
(gurupadiiha-marghena yoghameva samabhyaset, in Sanskrit;
Hatha Yoga Pradipika, Circa 1500 A.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 Yoga? 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)® and (iii) the Indian Yoga
Association (Indian Yoga Association, http://www.yogaiya.in/
about/)®. 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 I'YA is a non-profit, self-regulatory body approved
by the Ministry of AYUSH and the Ministry 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/)” and
Yoga Alliance (www.yogaalliance.org)® 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).

®Central Council for Research in Yoga and Naturopathy [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/

®Indian 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/)’ and Yoga Australia (www.
yogaaustralia.org.au)'® 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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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-1V) 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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Patient Recruitment Procedure Flowchart

After identifying an eligible patient, the attending neurologist briefly describes the study, and
upon patient agreement, refers them to the Clinical Research Associate (CRA).

v

The CRA describes the study in detail, obtains informed consent, collects demographic data and
administers the PHQ-9 and GAD-7.

-
‘?,\ /

Patients proceed to the reception to book their follow-up appointment (if needed).

%\7

The CRA scores the questionnaires, enters data and notifies the attending neurologist if a
patient scores >10 on either of the questionnaires.

v

After the data entry period ends, the CRA documents whether a referral and attendance to
psychiatric / psychological services was made.

FIGURE 1 | Patient recruitment procedure.
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DSM-1V 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
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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 (8.0%)
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%)

included Parkinsons 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 (X? (1) = 24.96, p < .001). Seen
separately, there was also a significant association between
depressive symptoms and referral to psychiatric services
(X? (4) = 10.86, p < .05), as well as a very significant association
between symptoms of generalized anxiety disorder and referral
to psychiatric services (X? (4) = 18.77, p < .001). There was also
a very significant association between comorbid psychiatric
symptoms and attendance to psychiatric services (X? (1) =
4621, 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. Itlooked 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
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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.
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Coaching Boardgame Approach

Douglas J. R. Kerr*, Frank P. Deane and Trevor P. Crowe
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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 adaptive system
Structure of narrative identity
Story stages and

plot-points

Storytelling elements

Goal underlying personal change
Attain a valued outcome

Personal change characteristics
Internal/external challenges
Personal change mechanism
Using inner attributes Narrative processing
Personal change process
Non-linear dynamical Non-linear dynamical
Nature of narrative identity reconstruction
Emergence of heroic self Evolving life story
Identity change outcome

Transformation of identity

Narrative constructivist complex

Attain purpose and meaning

Competing selves/stories

Preferred narrative identity

Narrative constructivist complex
adaptive system

Sequence of change tasks

Attain a personal life vision

Internal/external barriers

Mindfulness

Non-linear dynamical

Emergence of ideal self

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.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

e How would your ideal self
address this challenge?

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

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

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

e Pause and reflect. Based on the
above discussion, what

learnings with others.

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 ones 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
oflife 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).
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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
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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, pain management,
quality of life, single-case design
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Dohsa-hou for Chronic Pain in Hemodialysis Patients

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 HD machine 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 Gosaku Naruse 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 and Williams (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 and Morley, 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 and Williams, 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 staft 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
4h. 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 staft 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 1 month 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 30 min 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.

ﬁewention Schedule €—— 1st Term =—>€—— 2nd Term =—><€—— 3rd Term _>\

Baseline | Intervention |Baseline| Intervention |[Baseline| Intervention |Baseline
(TAU) |(Dohsa-hou+ TAU)l (TAU) [(Dohsa-hou+ TAU)| (TAU) [(Dohsa-hou+ TAU)| (TAU)
3 times a week 3 times a week 3 times a week
1 week 4 weeks 1 week 4 weeks 1 week 4 weeks 1 week
Outcome A A A
Intex;\'ie\\' VAS Inter:iew VAS Intei\'iew VAS Intet:‘iew
VAS (at each session) VAS (at each session) VAS (at each session)

A

VAS /

period). TAU, Treatment as usual; VAS, Visual Analogue Scale (for pain).

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
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TABLE 1 | Baseline characteristics and treatment-as-usual (TAU) for the study participants.

ID Age (year) Sex Dialysis Chronic Analgesic(s) Physical Complaint(s)
period (year) pain therapy
A 60 Female 16.8 Shoulder, Compresses  Xenon Difficulty with housekeeping
knee
B 62 Female 27.8 Shoulder, Loxoprofen Xenon Difficulty with housekeeping
knee compresses Difficulty and disability with
home activity
C 59 Female 28 Shoulder, Loxoprofen Xenon Difficulty with housekeeping
back, compresses Difficulty and disability with home
chest activity
Disability of body movement
D 62 Female 34.3 Shoulder, Loxoprofen Xenon Difficulty with housekeeping
knee, compresses Hot pack Disability of home activity
back, hip Exercise therapy
joint
E 62 Female 34.8 Shoulder, Loxoprofen Xenon Difficulty with housekeeping
knee, back compresses Hot pack Disability of home activity
Exercise therapy 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 4h 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 Figure3. 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 2h
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
2h 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 4h, 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
4h 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

Baseline
(TAV)

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

46 that kept them from receiving sufficient HD therapy for the final two sessions.

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
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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.
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Yes
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overriding urges,

inactivity, fatigue
Total present

Effectiveness is conceptualized in terms of pain relief or reduction and pain management. Criteria for behavioral regulation as a self-regulatory domain was interpreted in accordance with the framework of chronic pain from self-regulatory

demands and deficits conceptualized by Solberg Nes et al. (2009). Semi-structured interview data were evaluated under these categories.

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 TAU A-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 Percent A-2 B-2 No. sessions Percent A-3 B-3 No. sessions Percent A-4
below below below below below below
median median (%) median median (%) median median (%)
A 513 2.835 10/12 83.3 4.5 4125 712 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
¢} 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 mediian 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, one missing 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 of Table 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 was more variable
and required more detailed case-by-case considerations which
are provided in the following section.

Case A

As can be seen in Figure4, 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 and Dohsa-
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 pain management, Case D engaged in not only analgesics and
physical therapy, but self-management for pain through Dohsa-
hou, as well as using both analgesics and Dohsa-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 th