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Background: Self-management is key for reducing the burden of disease

in chronical illness. However, applying self-management presupposes

behavioral change. Sufficient knowledge, skills, confidence and motivation to

make the needed behavior changes are important prerequisites. During the

past years the Integral Diagnostic Trajectory was developed for patients with

asthma or COPD which aims to identify treatable traits and activating patients

for self-management.

Objective: In the present study the effects of the Integral Diagnostic Trajectory

on the Patient Activation Measure (PAM R©) were examined. In addition,

predictive variables for PAM baseline scores and change scores were sought.

Materials and methods: A total of 241 patients with asthma or COPD referred

to the pulmonologist at the Radboud university medical center, location

Dekkerswald, Nijmegen were included. Patient activation was measured

before the first visit and after the intervention with the 13-item PAM R©.

Additional, patient characteristics and health status were measured with the

Nijmegen Clinical Screening Instrument (NCSI), modified Medical Research

Council (mMRC), Asthma Control Questionnaire (ACQ), and COPD Clinical

Questionnaire (CCQ).

Results: Fifty percent of the patients with asthma and seventy percent of the

patients with COPD had low levels of activation at baseline (PAM level 1–

2). Baseline PAM scores could be explained in patients with asthma for 7%

by number of severe problems in health status. And for 18% in patients with

COPD by number of severe problems, age and employment status. After the

intervention both groups significantly improved on the PAM (T0: 56.0 ± 13.1
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vs. T1:63.3 ± 14.0 in asthma, and T0: 50.0 ± 8.8 vs. 58.4 ± 11.1 in COPD).

Multivariate stepwise regression analysis showed that only 24% of the change

in score could be explained by baseline PAM score and being employed in

patients with asthma, and 18% of the variance in change score could be

predicted by baseline PAM score in COPD.

Conclusion: The present study showed that low level of activation is a

common feature in patients with asthma and COPD. With a relatively short

and seemingly simple intervention patients can reach higher levels of patient

activation, which is a prerequisite for adopting self-management techniques

in daily life.

KEYWORDS

self-management, pulmonary disease, decision making, consultation, motivation,
COPD, asthma

Introduction

Adequate self-management of one’s health is deemed a
crucial issue in patients’ chronic conditions to reduce its burden
for both the individual and for society (Allegrante et al., 2019).
For instance, patients with chronic conditions and poor self-
management are more often subjected to emergency room
visits, to be hospitalized and/or to be readmitted (Barker et al.,
2018). Also for patients with asthma and chronic obstructive
pulmonary disease (COPD), improving self-management has
been acknowledged as key component of individual disease
management (Pinnock et al., 2015; Effing et al., 2016). An
international group consensus defined a self-management
intervention as structured but personalized and often multi-
component, with goals of motivating, engaging, and supporting
the patient to positively adapt their health behaviors and
develop skills to better manage their disease (Effing et al., 2016).
The ultimate goals of self-management are: (a) optimizing
and preserving physical health; (b) reducing symptoms and
functional impairments in daily life and increasing emotional
wellbeing, social wellbeing, and quality of life (QoL); and (c)
establishing effective alliances with healthcare professionals,
family, friends, and community (Effing et al., 2016).

To successfully take on the challenges that lie within
applying self-management in daily life, that is, making the
required behavioral adaptations, people need knowledge, skills,
and confidence. This is defined as the level of activation for
self-management, which can be measured with the Patient
Activation Measure (PAM R©) (Hibbard et al., 2004; Rademakers
et al., 2012). Indeed, studies have shown that patients with
COPD with higher levels of activation have a better ability
to perform self-management activities (Greene and Hibbard,
2012), have a lower likelihood of having a severely impaired
health status (van ‘t Hul et al., 2020), better health outcomes

(Hibbard and Greene, 2013), better health care experiences
(Hibbard and Greene, 2013), better knowledge and self-efficacy
(Chang and Dai, 2019), more motivation to persist in exercise
(Nguyen et al., 2009), better mood (Titova et al., 2017), and show
lower healthcare utilization (Titova et al., 2017).

Unfortunately, several cross-sectional studies in primary
and secondary care settings have shown that PAM scores are
generally low in patients with chronic respiratory conditions,
showing percentages of 50–75% of patients with a PAM level
1 or 2, meaning they are not aware of their problems and
their own role or miss knowledge and self-esteem to embrace
the need for treatment (Bos-Touwen et al., 2015; Korpershoek
et al., 2016; Collinsworth et al., 2018; Janssen et al., 2020;
Bloem et al., 2022). Clearly there is a need to improve patient
activation in usual care. Moreover, there is emerging evidence
that personalized interventions support building better skills
and confidence and are effective in increasing patient activation
(Hibbard and Greene, 2013). Ideally, both the patient as well
as the healthcare provider have to take a role and share the
responsibility for improving activation levels and adopting
self-management techniques. However, studies applying and
evaluating patient activation are scarce (Yadav et al., 2018).
During the past years, the COPDnet integrated care model
was developed for patients with chronic airway diseases and
a series of studies was conducted to objectify the added
value on change in health status (Koolen et al., 2018b, 2020).
The COPDnet integrated care model consist of an Integral
Diagnostic Trajectory in a secondary care setting, which is
followed by non-pharmacological interventions in primary or
secondary care based on the individual care plan that was
composed during the integral diagnostic trajectory (Koolen
et al., 2018a). In the present study, we will focus on the first
part, the Integral Diagnostic Trajectory. The Integral Diagnostic
Trajectory aims at making a comprehensive analysis of patients’
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overall health status, and simultaneously increase the patients’
level of activation for self-management. We will examine the
effect of the Integral Diagnostic Trajectory on PAM scores. In
addition, predictive variables were sought for baseline PAM
scores as well as changes that occurred at completion of the
Integral Diagnostic Trajectory.

Materials and methods

Research design and participants

This observational study was conducted with data from
241 patients with asthma or COPD who were referred to
the pulmonologist at the Radboud university medical center,
location Dekkerswald, Nijmegen, the Netherlands. In this study
all patients were included for whom this was the first-time
referral to the pulmonologist, with a confirmed diagnosis of
asthma or COPD and who completed the Integral Diagnostic
Trajectory between July 2016 and January 2020. Patients were
excluded from this study for the following reasons: those
who had an acute exacerbation in the past 3 months prior
to referral, who were unable to complete the questionnaires
due to cognitive impairment or who were unable to speak or
understand the Dutch language.

Ethical considerations

The study was conducted in accordance with European
Union directive 2001/20/EC and the Declaration of Helsinki.
The Research Ethics Committee of the Radboud University
Medical Centre reviewed and approved the study and
considered that the study protocol did not fall within the remit
of the Medical Research Involving Human Subjects Act (WMO)
(ref: 2017/3597). As this study had an observational nature all
measurements were obtained as part of usual care. No additional
measurements were needed for this study. Data was anonymized
before analysis. Baseline results have been presented before at
the European Respiratory Society annual congress (Koolen et al.,
2017).

Measures

To measure patient activation level the Patient Activation
Measure-13 (PAM R©) (Hibbard et al., 2005; Rademakers et al.,
2012) was assessed before the first visit (T0) and directly after
visit two or three (T1). The PAM

R©

consists of 13 items with
response categories on a 4-point Likert scales ranging from
“totally disagree” to “totally agree,” and “non-applicable.” The
PAM

R©

appears to be a valid and reliable instrument to measure
activation (Hibbard et al., 2005). The study by Hibbard et al.

(2005) shows that the Cronbach’s coefficient α was 0.91 in a
group of 486 respondents, of which 120 cardiac rehabilitation
patients and 366 employees in a large health system in second
community, of whom in total 76% reported having a chronic
condition. In the current study the Cronbach’s coefficient α is
0.67 at T0 and 0.82 at T1. With a calculation tool, provided by
Insignia Health, raw data was transformed to a standardized
patient activation score ranging from 0 to 100. Higher scores
indicate greater activation. Based on the score patients were
assigned into one of four activation levels: level one (PAM
score ≤ 47) “people tend to be overwhelmed and unprepared
to play an active role, and are considered passive recipients of
care,” level 2 (PAM score 47.1-55.1) “individuals lack knowledge
and confidence for self-management,” level 3 (PAM score 55.2-
67.0) “people are beginning to take action, but still may lack
confidence and skills to support new behavior,” level 4 (PAM
score ≥ 67.1) “people have confidence and perform adequate
behavior, but may not be able to maintain them in the face
of stress.” An improvement in 4 points on the PAM scale is
considered a minimal clinically important difference (MCID).
Permission for using the PAM

R©

was obtained from Insignia
Health.

Health status was measured with the Nijmegen Clinical
Screening Instrument (NCSI) before the first visit (T0). (NCSI)
(Peters et al., 2009). The NCSI is a valid and evidence-based
battery of different instruments to measure many aspects of
health status with as little items as possible. The NCSI covers
three domains of integral health status: Symptoms, Functional
impairment and QoL, which each are subdivided into several
sub-domains. The main domain symptoms is subdivided into
the three subdomains dyspnea, dyspnea- related emotions
and fatigue and measures the overall burden of pulmonary
symptoms (Vercoulen et al., 2008), the level of frustration and
anxiety a person experiences when dyspnoeic (Vercoulen et al.,
2008), and the level of experienced fatigue (Vercoulen et al.,
1994). The Cronbach’s α in this study are, respectively 0.86,
0.87, and 0.90. The domain functional impairments consist
of the two sub-domains behavioral impairment and subjective
impairment that measure the extent to which a person cannot
perform specific and concrete activities as a result of having
the disease (Bergner et al., 1981) and the experienced degree
of impairment in general (Maille et al., 1997). The Cronbach’s
α for these two subdomains are, respectively 0.78 and 0.88
in this study. The main domain QoL consists of three sub-
domains general QoL, health related QoL, and satisfaction with
relations and measures mood and satisfaction of a person with
his/her life (Diener et al., 1985; Beck et al., 1997), the satisfaction
related to physical function and the future (Vercoulen et al.,
2008) the satisfaction with the (absent) relationships with spouse
and others (Vercoulen et al., 2008). The Cronbach’s α in
this study are, respectively 0.60, 0.63, and 0.69. For all sub-
domains the higher the score the more problematic. Cut-offs
are available indicating normal functioning (comparable with
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healthy persons), mild problems or severe problems for each
of the sub-scales. The NCSI was completed by the web-based
software RadQuest. Results are automatically transformed into
the graphical PatientProfileChart (PPC) (see Figure 1). Lung
function, number of exacerbations and body mass index are
also displayed on the PatientProfileChart (PPC). In addition,
the stages of the grieving process (denial, resistance, sorrow,
acceptance) regarding the chronic illness were measured and
displayed on the PPC (Boer et al., 2014).

Demographics were collected at first visit (T0). These
include age, gender, BMI, pulmonary function, the modified
Medical Research Council (mMRC) (Mahler and Wells, 1988),
employment status, and education level according to Verhage’s
classification (Verhage, 1965). In patients with COPD also the
COPD Clinical Questionnaire (CCQ) was measured to measure
the degree of disease burden (van der Molen et al., 2003). The
Cronbach α in this study is 0.86. A cut-off of 1.9 points was used
to discriminate between low or high disease burden. In patients
with asthma the level of asthma control was measured with the
Asthma Control Questionnaire (ACQ) (Juniper et al., 1999).
The Cronbach α in this study is 0.84. Scores below 0.75 points
indicate the asthma is under control, scores between 0.75 and 1.5
partially controlled and score above 1.5 indicate uncontrolled
asthma.

Integral diagnostic
trajectory—Intervention

Briefly, the intervention consisted of two to three visits, with
exactly 1 week between the first and second visit. On indication a
third visit was scheduled 3–6 weeks after the second visit. Before
the first visit patients were asked to fill in the PAM at home.

During the first visit assessments were performed to get
a comprehensive picture of the patients’ overall health status
(van ‘t Hul et al., 2020). Symptoms, Functional Impairment
and QoL were assessed using the NCSI (Peters et al., 2009). At
the same visit, the pulmonologist and specialized respiratory
nurse consulted with the patients. During these consultations
they focused on the biomedical aspects, including optimizing
and adherence to pharmacotherapy, smoking, activity behavior,
nutritional status, mood, coping with the disease, and self-
management behaviors. During the consultations, besides
gathering and providing information, most important was
establishing a working relation between the patient and
clinician. Main goals of visit one: to confirm the medical
diagnosis, identify the level of activation and identify the
number and complexity of the problems in health status (van
‘t Hul et al., 2020).

During the second visit the results of all assessments from
visit 1, gathered from the performed tests, activity monitor,
questionnaires and consultations, were discussed with the
patient. Main goal of the consultations (and if necessary, a

third consultation) is to construct an individual care plan
together with the patient for optimizing the patients’ health
status that fits their own needs, capabilities and desires. To
come to this, several steps had to be taken. During the
appointment with the pulmonologist among other things the
diagnosis and other medical issues were discussed with the
patient. During this discussion the pulmonologist checked
for gaps in the patients’ knowledge, his/her attitude toward
treatment options, provided information to fill the knowledge
gap or correct irrational/unhelpful ideas, and discussed possible
treatment options in order to optimize the biomedical
aspects. The respiratory nurse discussed the PPC in a semi-
structured way with patient and partner/spouse. In fact,
this specific intervention entails Motivational Interviewing,
but is greatly aided by the semi-structured discussion of
the PPC. A detailed description of the NCSI-intervention
and motivational processes involved can be found elsewhere
(Vercoulen, 2012). This intervention has several effects which
increase patient activation: (1) The patient becomes aware of
the severity of his health status problems; (2) Resistance is easily
dealt with as the patient has completed the questionnaire himself
and the visual presentation has far more impact than mere
words; (3) The patient becomes aware of the role of his own
behavior in the health status problems seen on the PPC; (4) Not
only the patient and caregiver get these insights, but also the
partner.

The objective of the second visit is to let the patient
formulate treatment goals and to establish an individual care
plan for optimizing the patients’ health status. The individual
care plan is made together with the specialized respiratory
nurse. In some patients the individual care plan was finalized
in the second consultation. For other patients a third visit was
required, to give the patient time to think about all what had
been discussed, more time to form their own opinion or to
discuss it with their spouse or other important persons.

Statistical analysis

Due to the retrospective nature, no formal a priori sample
size calculation was performed.

Patients who completed the PAM before the first visit
(T0) were included in this study. Baseline descriptions are
presented as mean ± standard deviation for continuous
variables and number and percentages for categorical data.
Differences between baseline characteristics of patients with
asthma or COPD were tested with an independent samples
t-test for continuous variables and using the Chi-square test to
compare proportions. A multiple linear regression analysis with
a stepwise method was performed to identify variables from
the baseline characteristics associated with the PAM score at
T0. PAM score at T0 was used as dependent variable and sex,
age, FEV1% of predicted, education level, employment status,

Frontiers in Psychology 04 frontiersin.org

https://doi.org/10.3389/fpsyg.2022.947402
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/


fpsyg-13-947402 September 29, 2022 Time: 16:3 # 5

Peters et al. 10.3389/fpsyg.2022.947402

FIGURE 1

Patient profile chart. The green score range indicates “normal functioning,” the yellow score range indicates “mild problems,” and the red score
range indicates “severe problems.” Accep, acceptance.
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mMRC and number of severe problems on NCSI as independent
variables. The analyses are performed for both patient groups
separately if PAM scores at T0 would differ significantly between
the two patient groups.

To test changes in PAM scores after the intervention
a t-test was performed on the PAM scores at T0 and T1.
Individual responses on the PAM score were calculated at T1

subtracting the baseline score (T0) from the score after the
intervention (T1). Responses were dichotomized applying the
clinically meaningful change definition of 4 points and the
fraction of positive responders was determined (Hibbard et al.,
2007). A multiple linear regression analysis with a stepwise
method was performed to identify variables from the baseline
characteristics associated with change in PAM scores (Delta
PAM). For this, the PAM change score from T0 to T1 was used
as dependent variable. The following independent variables were
considered: age, gender, FEV1% of predicted, mMRC, smoking,
education, employment status, number of severe problems on
NCSI, PAM score at T0, number of visits (two or more than
two). SPSS version 25 (IBM, Chicago, IL, USA) was used to run
the statistical analysis and a P-value of < 0.01 was considered
statistically significant.

Results

Patient characteristics

Baseline characteristics of 241 patients with asthma or
COPD of who met de inclusion criteria are presented in Table 1.
All patient characteristics, except sex, differed significantly
between patients with asthma or COPD. In one third of the
patients the individual care plan was completed in two visits, no
significant differences were found on PAM T0 between patients
with two consultation days and patients with three consultation
days (T0: 54.7 ± 13.0 vs. 53.0 ± 10.8; p > 0.05). Fifty percent
of patients with asthma and sixty percent of patients with
COPD had low levels of activation at baseline. Patients with
COPD had significantly lower scores on the PAM at T0, and
reported significantly more subdomains with severe problems
as compared to patients with asthma. On all subdomains of
the NCSI proportions of patients with severe problems ranging
from 17 to 71% were found in both patient groups, with highest
percentages in fatigue, dypnea emotions, and QoL. Of all NCSI-
domains, only behavioral impairment and subjective dyspnea
were significantly different between both groups. High symptom
burden was found in forty percent of patients with COPD as
measured with the CCQ and uncontrolled asthma was found in
half of the patients with asthma, measured with the ACQ.

A multiple linear regression analysis with PAM score at
T0 as dependent variable in patients with asthma showed that
7% of the variance in PAM T0 score could be explained by
number of severe problems, whereas gender, age, FEV1% of

predicted, education level, employment status, and mMRC did
not contribute to the variance (p < 0.001). In patients with
COPD 18% of the variance in PAM T0 score could be explained
by number of severe problems, age and employment status.
Whereas gender, FEV1% of predicted, education level, and
mMRC did not contribute to the variance (p < 0.001).

Patient activation measure scores over
time

Seventy-nine (59%) patients with asthma and 63 (59%) of
the patients with COPD completed both the PAM before and
after the intervention (Figure 2). In both patient groups no
significant differences on PAM T0 were found between patients
who completed and who did not complete the PAM at T1

(asthma mean PAM score at T0: 56.7 ± 12.6 vs. 56.0 ± 13.1,
p = 0.77, and COPD mean PAM score at T0: 50.6 ± 9.2 vs.
50.0 ± 8.8, p = 0.73, respectively).

At first visit (T0) half of the patients with asthma, who
completed both PAM questionnaires, reported low levels of
activation (PAM level 1–2, Figure 3). There was a significant
improvement between the scores on T0 (T0: 56.0 ± 13.1) and
T1 (63.3 ± 14.0) in patients with asthma, p < 0.01 (Table 2).
Consequently, the proportion of patients with asthma with PAM
level 1 or 2 reduced to one third.

Seventy-three percent of the patients with COPD reported
low levels of activation, their belief in own role and confidence
levels are low before the first visit (T0, Figure 2). There
was a significant improvement between the scores on T0 (T0:
50.0 ± 8.8) and T1 (58.4 ± 11.1) in patients with COPD, p < 0.01
(Table 2). Resulting in a decrease in patients with COPD to one
third with scores belonging to PAM levels 1 or 2.

Predictors of change in patient
activation measure score

Multiple linear regression analysis showed that baseline
PAM score and employment explained 24% of the variance in
change in PAM score between T0 and T1 (PAM delta = 18.032–
0.285∗PAM score T0 + 8.039 in case of employment p = 0.003)
in patients with asthma.

In patients with COPD only the PAM score at T0 explained
18% of the variance in change score (PAM delta = 35.174–0.545
∗PAM score T0, p = 0.001).

Discussion

In the present study we found high percentages of patients
with asthma or COPD with low activation levels at baseline
who were referred to the Integral Diagnostic Trajectory. Baseline
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activation scores could only be predicted for 7%, by the number
of severe problems, in patients with asthma, and for 18% in
patients with COPD, by number of severe problems, age and
employment status. In two third of the patients, we found a
clinically relevant improvement in the PAM-score after two
or three visits. The baseline PAM score and being employed
could explain 24% of the variance in change scores in patients
with asthma, and baseline score alone could explain variance
in change scores for 18% in patients with COPD, leaving much
room for other contributing factors. The results show that the

COPDnet Integral Diagnostic Trajectory can have a positive
effect on the activation level of patients with asthma and COPD.

We found high percentages of patients with low activation
levels at baseline in patients with asthma or COPD referred
to the pulmonologist. Moreover, the patients with COPD in
the present study had significantly lower activation scores
compared to patients with asthma and compared to mean
scores of other studies in patients with COPD (Turner et al.,
2014; Bos-Touwen et al., 2015; Korpershoek et al., 2016;
Titova et al., 2017). Furthermore, the activation levels of both

TABLE 1 Patient characteristics and percentages of severe problems on NCSI, CCQ and ACQ at baseline for whole study group and for confirmed
diagnosis of asthma and COPD.

Total (N = 241) Asthma
(n = 134)

COPD
(n = 107)

P-value

Age, years 55.6 ± 15.1 48.8 ± 15.5 64.0 ± 9.1 <0.01

Sex, male 39% (94) 37% (49) 42% (45) n.s.

Employed 50% (117) 65% (86) 30% (31) <0.01

Educational level <0.01

Low 14% (29) 6% (7) 22% (21)

Medium 46% (98) 41% (48) 53% (50)

High 40% (86) 54% (63) 24% (23)

Smoking, yes 20% (47) 11% (15) 30% (32) <0.01

VCmax% of predicted 95.7 ± 15.9 98.4 ± 13.6 92.4 ± 17.9 <0.01

FEV1% of predicted 73.8 ± 23.9 83.5 ± 18.9 61.6 ± 23.9 <0.01

FEV1/VC ratio 76.2 ± 20.4 84.8 ± 17.0 65.5 ± 19.2 <0.01

BMI, kg/m2 27.0 ± 5.9 27.2 ± 5.4 26.7 ± 6.5 n.s.

PAM mean score, points 53.6 ± 11.6 56.3 ± 12.9 50.3 ± 8.9 <0.01

Level 1 37% (89) 28% (38) 48% (51) <0.01

Level 2 21% (51) 22% (29) 21% (22)

Level 3 35% (84) 40% (53) 29% (31)

Level 4 7% (17) 10% (14) 3% (3)

Number of visits > 2 65% (157) 64% (86) 66% (71) n.s.

NCSI QoL, severe 56% (118) 51% (61) 61% (57) n.s.

NCSI HrQoL, severe 33% (70) 31% (37) 36% (33) n.s.

NCSI Sat. relations, severe 16% (33) 14% (17) 17% (16) n.s.

NCSI Subj. impairment, severe 53% (113) 51% (61) 56% (52) n.s.

NCSI Beh. impairments, severe 38% (81) 31% (26) 54% (50) <0.01

NCSI Subj dyspnea, severe 53% (112) 45% (53) 63% (59) <0.01

NCSI dyspnea emotions, severe 57% (121) 56% (66) 59% (55) n.s.

NCSI fatigue, severe 63% (134) 57% (68) 71% (66) n.s.

NCSI, no subdomains with severe problems 3.24 ± 2.51 2.94 ± 2.46 3.62 ± 2.53 <0.01

mMRC score 1.19 ± 1.19 0.86 ± 1.03 1.60 ± 1.26 <0.01

CCQ score* 2.04 ± 1.09

CCQ high symptom burden* 40% (43)

ACQ score* 1.62 ± 1.05

ACQ controlled asthma* 19% (19)

ACQ partially controlled* 31% (32)

ACQ uncontrolled * 50% (51)

*29 patients did not complete all questionnaires, and due to incorrect diagnosis at referral data was missing from 14 patients with COPD on the CCQ and from 32 patients with
asthma on the ACQ. PAM, Patient Activation Measure; FEV1 , forced expiratory volume; VC, vital capacity; BMI, Body Mass Index; NCSI, Nijmegen Clinical Screening instrument; QoL,
Quality of Life; HrQoL, Health related quality of life; Sat, satisfaction; Subj, subjective; Beh, behavioral; mMRC, modified Medical Research Council; CCQ, Clinical COPD Questionnaire;
ACQ, Asthma Control Questionnaire; p-value of either t-test or chi-square depending on variable.
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FIGURE 2

Flowchart of patients who completed the PAM at baseline (T0) and number of patients who completed the PAM after the intervention (T1), for
the whole group and for asthma and COPD separately. For both groups the numbers of patients who completed T1 of those with two
consultations and number of patients who completed T1 of those with more than two consultations are included.

FIGURE 3

Sankey diagram for patients with asthma (left panel) and patients with COPD (right panel).

groups were considerably lower than found in other chronic
diseases at baseline (Rademakers et al., 2012; Rygg et al., 2012;
Titova et al., 2017; Humphries et al., 2021). Hence, despite all
care that has been provided by the general practitioner, or other
professionals in primary care, these patients still seem to miss
the required self-management skills and knowledge for reducing
their disease burden. Having a chronic (progressive) disease
affects daily life and requires adaptation of behavior by including
self-management techniques such as inhalation techniques,
medication adherence, energy saving techniques, breathing
regulation, continuing to exercise, or apply stress-management
(Effing et al., 2016). However, self-management techniques are

obviously not automatically adopted. One has to be motivated,
engaged, and feel supported to adapt the new desired behavior
and to develop skills to better manage their disease (Effing et al.,
2012). Moreover, the patient should have sufficient knowledge,
skills and be confident that they can perform these behaviors
adequately. The high percentages of patients with low activation
levels at baseline, indicate that more than half of the patients in
this study generally lack knowledge and skills about their disease
and the importance of one’s own role in disease management.

Increasing the patients’ level of activation for self-
management is central in the present care model of the hospital-
based outpatient Integral Diagnostic Trajectory to improve the
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TABLE 2 PAM scores at baseline (T0) and after the intervention (T1) for patients whom completed both measurements.

Asthma
(N = 79)

COPD
(N = 63)

T0 T1 T0 T1

PAM score 56.0 ± 13.1 63.3 ± 14.0* 50.0 ± 8.8 58.4 ± 11.1*

Delta PAM T0-T1 7.2 ± 10.6 8.3 ± 11.7

Delta PAM T0-T1 > MCID 66% (52) 65% (41)

PAM, patient activation measure; MCID, Minimal clinical important difference. *paired t-test, p < 0.01.

patients’ overall health status (Koolen et al., 2018a). Patients
are enticed to play an active role in the consultations with
the pulmonologist and specialized respiratory nurse. Together
they discuss the results of the various tests, their medical
diagnosis, and other aspects of the patients’ health status. In
addition, by increasing the patients’ awareness of the role
of their own behavior regarding their health problems the
patient understand that they have to change behavior and adopt
adequate self-management behaviors to improve their health
status. Treatment goals and interventions then logically follow
from these insights. During the consultations the pulmonologist
and the specialized respiratory nurse apply the key components
of motivational interviewing (Miller and Rollnick, 2002) and
shared decision making (Elwyn et al., 2017). By forming a team,
active listening, checking whether the patient understands all,
has questions or concerns, and asking which goals are most
important for the patient. All to increase the patients’ motivation
to take an active role in making an individualized care plan that
involves improvement and adaptation of self-management in
daily life.

Several intervention studies in patients with COPD aiming
at improving self- management and patient activation found
significant improvements on patient activation directly after
the intervention (Deen et al., 2011) and after 3–6 months
(Nguyen et al., 2009; Titova et al., 2017; Collinsworth et al.,
2018; Chang and Dai, 2019) whereas other studies showed lack
of improvement on patient activation after the intervention
(Eikelenboom et al., 2016; North et al., 2020). The differences
between the studies with a positive effect on patient activation
and those without seem to be due to whether the intervention
was performed as intended. Eikelenboom et al. (2016) for
example argued that possible explanations could be that firstly,
the general practitioners (GP) were not familiar enough with
the techniques they had to use, training was not sufficient,
secondly, the GPs sometimes forgot to discuss the results, results
were not available at the consultation, or an extra consultation
was needed. In contrast to, as far as we know, the health care
professionals in the other studies all followed the study protocol,
felt comfortable in their role, and every patient was offered
sessions to enhance knowledge and making a self-management
plan. Lack of self-efficacy, knowledge, and experience are
known barriers for using shared decision making by clinicians

(Driever et al., 2020; Koyama et al., 2022). Although, most
clinicians would prefer using shared decision making these
reasons make that they fall back to using one-sided directive
advice (paternalistic decision making) in daily clinical practice
(Driever et al., 2020). The pulmonologists and specialized
respiratory nurses using the COPDnet Integral Diagnostic
Trajectory intervention were already familiar with motivational
interviewing and shared decision making in their daily practice.
In fact, the discussion of the PPC is motivational interviewing
with the aid of the graphical chart (Vercoulen, 2012). Yet
in two third of the patients more than two consultation
days were needed to complete the individual care plan based
on the patients’ goals. Although, time-management wise two
consults would be preferable, the pulmonologist and specialized
respiratory nurse were flexible in making an extra appointment
when needed. The process of the patient was leading in this.

In the current study we found significant improvements in
both patient groups, and in two third of the patients we observed
a clinically relevant increase in activation after two or three
visits. However, one-third of the patients reported low activation
levels after two or three visits, patients are in other words still
passive and report to lack knowledge or confidence. In these
patients the motivational interviewing techniques and shared
decision-making processes did not have the desired effect on
improving their activation level. Additionally, when focusing on
the group with low activation levels at baseline, half did move
to the activated levels (level 3–4) after the Integral Diagnostic
Trajectory. These patients had initially significantly but not
clinically relevant higher scores, but were comparable on age,
sex, lung function, number of severe problems, education level,
and employment status (data not shown). This is in line with
the overall results that showed that baseline activation scores
and change scores could only be predicted to a maximum of
24%. On item level significantly more patients in the group
who progressed from the low activated to the activated levels
reported at baseline to agree with the item “I am confident I
can maintain lifestyle changes, like eating right and exercising,
even during times of stress” as compared the group of patients
who maintained low activated. And a discriminant analysis
revealed that 72% of the patients could be correctly classified
in “staying low activated” or “become activated” in the group
with level 1 or level 2 at baseline, based on the items “I
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am confident I can maintain lifestyle changes, like eating
right and exercising, even during times of stress” and “I have
been able to maintain (keep up with) lifestyle changes, like
eating right or exercising” (data not shown). Underlining the
influence of previous experiences and belief in oneself in the
possibility of changing patient activation. Positive experiences
can be used as examples, whereas negative experiences need a
different approach.

Other studies did not find any prognostic and socio-
economic factors (Turner et al., 2014) or could predict
activation scores for 16% (Bos-Touwen et al., 2015) to 45%,
(Wetzstein et al., 2020) leaving much room for other still
unidentified factors. Possible explanation could be the variations
in preference between patients and even within patients,
depending on the kind of decision that has to be made, for
paternalistic or shared decision making (Zizzo et al., 2017). Deen
et al. (2011) found that patients who preferred an active role
also had significantly higher PAM scores compared to those
who preferred a collaborative or passive role. Underlining the
importance of getting the patient informed, develop skills and
improve their self-esteem.

Moreover, most of the patients want to gain knowledge
about the disease and possible treatment options. It is important
to acknowledge these personal differences and to check during
the consultation what the preferences of the patient are. More
research is needed to get insight in why patients do not show
improvement on the PAM after an intervention aiming at
patient activation, and how to identify these patients at front.
A result might be that shared decision making and coming to
an individual care plan is not (yet) feasible for this group and
further investments in their activation needs to be made.

Strengths and limitations

Our study sample comprised of an unbiased, real-world
population referred to the pulmonologist.

There are several limitations in the present study. First,
the PAM score after the intervention was not collected from
all patients. However, when comparing the proportions of
patients of all patients who returned the baseline PAM with
the proportions of patients who also returned the second PAM,
the percentages of patients per activation level at baseline are
comparable divided. Secondly, patients were followed only until
directly after the intervention, it would be of interest to study
whether these improvements in activation level are fostered and
lead to changes in self-management and health status in the
long run. Third, we did not include a control group so we could
not confirm that the changes in patient activation are the result
of the Integral Diagnostic Trajectory-intervention or whether
these improvements also would have been accomplished by
separate consultations with the pulmonologist and specialized
pulmonary nurse.

The present study showed that a low level of activation
for self-management is a common feature in patients with
asthma and COPD referred for a first-ever outpatient hospital-
based consultation. In addition, patients with asthma or COPD
who participated in a diagnostic care pathway aiming to get a
comprehensive understanding of the patients’ health status and
to enhance the activation for self-management, higher levels
of patient activation were achieved with a relatively short and
seemingly simple intervention.
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