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Abstract

Background: Although widespread problems in patient—professional interaction and insufficient support of patients’ self-
management abilities have been recognized, research investigating the relationships among care quality, productive
interaction, and self-management abilities to maintain overall well-being is lacking. Furthermore, studies have revealed
differences in these characteristics among certain groups (e.g., less-educated and older patients). This longitudinal study
thus aimed to identify relationships among background characteristics, quality of care, productivity of patient—professional
interaction, and self-management abilities to maintain overall well-being in chronically ill patients participating in 18
Dutch disease management programs.

Methods: This longitudinal study included patients participating in 18 Dutch disease management programs. Surveys
were administered in 2011 (T1; n= 2191 (out of 4693), 47 % response rate) and 2012 (T2: n= 1722 (out of 4350), 40 %
response rate). A total of 1279 patients completed questionnaires at both timepoints (T1 and T2) (27 % response rate).
Self-management abilities to maintain well-being were measured using the short (18-item) version of the Self-
Management Ability Scale (SMAS-S), patients’ perceptions of the productivity of interactions with health care
professionals were assessed with the relational coordination instrument and the short (11-item) version of the
Patient Assessment of Chronic lliness Care (PACIC-S) was used to assess patients’ perceptions of the quality of
chronic care delivery.

Results: Perceived and objective quality of care and the productivity of patient-professional interaction were
found to be related to patients’ self-management abilities to maintain overall well-being. These abilities were
related negatively to and significantly predicted by low educational level, single status, and older age, despite the
mediating role of productive interaction in their relationship with patients’ perceptions of care quality.

Conclusions: These findings suggest that patient—professional interaction is not yet sufficiently productive to
successfully protect against the deterioration of self-management abilities in some groups of chronically ill patients,
although such interaction and high-quality care are important factors in such protection. Improvement of the quality of
chronic care delivery should thus always be accompanied by investment in high-quality commmunication and patient—
professional relationships.
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Background

Support of chronically ill patients’ self-management abil-
ities has been identified as a key component of effective
chronic care delivery [1-4]. Chronically ill patients require
self-management support beyond traditional acute care
delivery, including the strengthening of problem-solving
skills and improvement of self-efficacy and the ability to
deal with real-life situations that matter to them [5]. Such
care incorporates the whole person, not merely the object
of disease [6], and should thus aim to strengthen abilities
to maintain overall well-being [7, 8]. Such abilities have
been found to be closely related to physical health and
depressive symptoms among various patient populations,
such as those with cardiovascular diseases (CVDs), dia-
betes, or chronic obstructive pulmonary disease (COPD)
[7]. Self-management abilities also seem to mediate the
relationships between social, cognitive, and physical func-
tioning and well-being among patients with these chronic
conditions [9] and among older adults after hospitalization
[10]. Functional decline and subsequent deterioration of
well-being will thus occur only when self-management
abilities are poor.

Based on the self-management of well-being theory,
Steverink, Lindenberg, and Slaets [11] identified self-
management abilities, such as self-efficacy (a person’s
belief in his/her ability to accomplish a certain goal), the
ability to take initiative (self-motivation or playing an
instrumental role in the maintenance of one’s well-being),
and investment behavior (e.g., investing in resources to
maintain good health and social relationships), that allow
individuals to achieve long-term benefits and maintain
well-being. These abilities enhance vulnerable elderly or
chronically ill patients’ reserve capacities to realize and
sustain overall well-being, beyond merely dealing with a
chronic condition. Living with a chronic illness can be
burdensome, and having to deal with pain, treatment ad-
herence, and low energy level may increase the difficulty
of taking the initiative to keep oneself busy, ensuring that
one has enough interests on a regular basis (e.g., a hobby)
to keep active, and maintaining positive thinking. Hence,
chronically ill patients’ self-management abilities to main-
tain overall well-being may weaken as a consequence of
living with a chronic condition and possible deterioration
of functional capacities [8].

Although we lack knowledge about how best to improve
the self-management abilities of these patients in the pri-
mary care setting [12-14], we do know that effective and
high-quality chronic care, including self-management
interventions that actively involve chronically ill patients
and improve their well-being, is needed [13]. The multiple
and often complex needs of these patients require an em-
phasis on coordinated, comprehensive care along the con-
tinuum of disease and across health-care delivery systems
[15]. Current care delivery, however, remains focused
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primarily on acute care and short-term goals that
emphasize the management of disease complications, typ-
ically without self-management support [3]. High-quality
chronic care delivery calls for a comprehensive disease
management approach with multidisciplinary teams (e.g.,
nurses, therapists, social workers, pharmacists, and dieti-
cians) to support patients over time, including the offering
of self-management support services [1, 16], and is thus ex-
pected to enhance chronically ill patients’ self-management
abilities to maintain overall well-being. Disease manage-
ment programs aiming to improve the quality of chronic
care through comprehensive system changes are often
based on the chronic care model (CCM) [1-3], which in-
corporates the following six interrelated components of
health care systems: (i) self-management support, (i) deliv-
ery system design, (iii) decision support, (iv) clinical infor-
mation systems, (v) health care organization, and (vi)
community linkages. The goal of this model is to transform
chronic disease care from acute and reactive to proactive,
planned, and population based [3]. Primary care practices
that employ the CCM (i) support the self-management abil-
ities of chronically ill patients through lifestyle programs,
skill building, educational materials, and group classes; (ii)
redesign the way that care is delivered to these patients,
which requires well-trained professionals that ensure suc-
cessful self-management, coordinate preventive care, and
screen for common comorbidities; (iii) make use of decision
support resources, such as evidence-based practice guide-
lines (e.g., care standards and clinical guidelines), which are
critical for the optimal management of any chronic illness
in order to provide high-quality care; and (iv) implement
information systems to improve communication and co-
ordination among participating professionals and provide
timely reminders and feedback to these professionals. These
four dimensions of primary care practices function within
the wider context of (v) a health care system that provides
incentives to improve the quality of chronic care delivery
(e.g., through bundled payments for disease management)
and (vi) a community that supports such delivery (e.g., close
collaboration with hospitals via transmural care protocols
and/or pathways and the intensification of relationships
with neighborhood exercise programs).

High-quality chronic care delivery based on the CCM
supports productive interaction between patients and
professionals, leading to better patient outcomes [2, 3].
Such interaction has been identified as important for the
effective support of patients’ self-management abilities
[1-4], for example, by identifying problems from the pa-
tient’s perspective and tailoring knowledge and education
to each patient’s needs [5]. Gittell [16, 17] identified this
concept as “relational coproduction,” which refers to the
coproduction of care delivery through combined equal
contributions of patients and their health care providers.
Such interactions are based on high levels of shared goals,
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shared knowledge, and mutual respect that together foster
attentiveness to the situation and to one another [17].
Productive patient—professional interaction involves the
presentation of options and provision of high-quality
information enabling patients to participate more actively
in care, by considering the best available evidence and
patients’ preferences, as well as understanding patients as
persons [18-21]. Patients’ preferences are elicited and
explored, and professionals ask questions to help patients
construct these preferences [22] and make decisions
together. The provision of high-quality information is the
first step. Research has shown that patients who are
informed about their options have a greater desire to be
involved in health decisions than do uninformed patients
[23]. Especially with regard to self-management abilities
for the maintenance of overall well-being, the alignment
of care delivery with the patient as a whole, beyond the
chronic condition, is important [8]. Too often, however,
care is characterized by interactions between uninformed
chronically ill patients and unprepared professionals,
resulting in feelings of frustration [3] and a missed oppor-
tunity to improve self-management abilities.

Although widespread problems in patient—professional
interaction and insufficient support of patients’ self-
management abilities have been recognized [24], re-
search investigating the relationships among care quality,
productive interaction, and self-management abilities to
maintain overall well-being is lacking. Furthermore, stud-
ies have shown that self-management abilities are related
to chronically ill patients’ socioeconomic and educational
levels, marital status, gender, and age [7, 25, 26]. Active
self-management of a chronic condition may, for example,
be easier for younger, more-educated patients belonging
to a higher social class than for those who have lower so-
cial status and are older and/or less educated (and thus
lack necessary resources) [25, 26]. As the quality of
chronic care delivery has also been associated with chron-
ically ill patients’ educational level and age [27, 28], these
differences may also apply to patient—professional inter-
action. Productive interaction may be more difficult
among certain patient populations. Thus, this study aimed
to identify relationships among chronically ill patients’
background characteristics, quality of care, patient—pro-
fessional interaction, and self-management abilities to
maintain overall well-being.

The dependent variable, self-management abilities to
maintain overall well-being, is conceived of as being influ-
enced by patient—professional interaction, with more pro-
ductive interaction assumed to result in a greater increase
(or smaller decrease) in self-management abilities. This
improvement (or reduced deterioration) in abilities also
depends on the quality of care, as high-quality care facili-
tates productive patient—professional interaction. In turn,
patients’ background characteristics affect care quality and

Page 3 of 8

self-management abilities, with stable and dynamic char-
acteristics determining their ability to maintain well-being
[29, 30] and old age, single status, and low educational
level expected to result in the delivery of lower-quality
chronic care, occurrence of fewer productive interactions,
and deterioration of self-management abilities.

Methods

This longitudinal study included patients participating in
18 Dutch disease management programs implementing
care based on the CCM, characterized as collaborations
between care sectors [e.g., between general practitioners
(GPs) and hospitals] or within primary care settings (e.g.,
among pharmacists, physiotherapists, dieticians, and social
workers). In 2008 a national program on “disease manage-
ment of chronic diseases” was carried out by ZonMw
(Netherlands Organisation for Health Research and Devel-
opment) and commissioned by the Dutch Ministry of
Health. Funding was provided for practices planning a
redesigning of primary care according to the CCM.
Requirements of the national program were that the prac-
tices had to have some experience with the delivery of
chronic care and were equipped to implement all systems
needed for the delivery of sufficient chronic care, which re-
sulted in the inclusion of 22 disease management programs
(out of a total of 38 programs who applied for funding).
We evaluated these 22 disease management programs that
aimed to enhance knowledge on disease-management
experience in chronic disease care and stimulate implemen-
tation of successful programs [31]. Four disease manage-
ment programs were excluded due to differences in the
timing of questionnaire distribution (n=1) and question-
naire content [to address specific mental health conditions
(psychotic disorders, depression, and eating disorders);
n =3] which led to a total of 18 disease management
programs in the current study. The disease manage-
ment programs included in the study targeted pa-
tients with CVDs (n=9), COPD (n=4), heart failure
(n=1), comorbidity (n=1), and diabetes (n=3). The
ethics committee of the Erasmus University Medical
Center of Rotterdam approved the study and all par-
ticipants provided informed consent.

In 2011 (T1), we sent questionnaires to all 4702 patients
who had participated in the 18 disease management pro-
grams for about 1 year; 2346 respondents completed the
questionnaire (50 % response rate). Most important
reasons for drop out of patients at 2011 and 2012 were:
filling in the questionnaire is too time consuming, not in-
terested to participate, patients do not feel they are chron-
ically ill, not able to understand all questions (poor level
of the Dutch language), patient had moved, or the address
was not correct. In only a few cases patients were too ill
(due to a stroke, dementia) or died during the past year.
One vyear later (2012; T2), we sent questionnaires to 4137
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patients still participating in the disease management pro-
grams; 1851 respondents completed the questionnaire at
this timepoint (45 % response rate). All patients enrolled
in the disease management programs at the beginning of
the evaluation were invited to fill in the questionnaire at
T2, not just the patients who responded to the T1 ques-
tionnaire. A total of 1279 patients completed question-
naires at both timepoints (T1 and T2). See appendix for a
full overview of the response rates at both timepoints in
each disease management program.

Measures

Self-management abilities to maintain overall well-being
were measured at T1 and T2 using the short (18-item)
version of the Self-Management Ability Scale (SMAS-S)
[32, 33]. This instrument assesses a broad repertoire of
self-management abilities. The initiative taking, invest-
ing, self-efficacy, variety, and multifunctionality subscales
are related to the physical and social dimensions of well-
being, and the subscale measuring the ability to have a
positive frame of mind is considered to be a more gen-
eral cognitive frame. Average scores range from 1 to 6,
with higher scores indicating better self-management
abilities. The Cronbach’s alpha value of the SMAS-S at
T1 and T2 was 0.92, indicating excellent reliability.

We assessed patients’ perceptions of the productivity of
interactions with health care professionals (GPs, practice
nurses, dieticians, physical therapists, medical specialists,
and nurses) involved in the disease management programs
using an adjusted version of the relational coordination
instrument at T2. This instrument was originally devel-
oped for the airline industry [34] and has also been used
in hospital [35, 36], primary care [37, 38], and community
care [39] settings. These studies investigated relational
coordination among professionals (i.e., the quality of com-
munication and relationships among health care profes-
sionals) but these studies did not include patients. In the
current study, this instrument was used to measure pa-
tients’ perceptions of their interactions with health care
professionals (i.e., relational coproduction [17]) involved
in the disease management programs. This instrument
contains three items assessing the quality (frequency,
accuracy, and problem-solving nature) of communication
with health care professionals and two items concerning
relationship dimensions (shared goals and mutual respect)
(see Appendix 1 for instrument items). Responses are
structured by a four-point scale. Cronbach’s alpha of the
instrument was 0.95, indicating excellent reliability.

The short (11-item) version of the Patient Assessment
of Chronic Illness Care (PACIC-S) was used to assess
patients’ perceptions of the quality of chronic care deliv-
ery at T2 [40]. Although the PACIC-S was originally val-
idated with a five-point scale, a four-point scale (ranging
from 1 to 4, with higher scores indicating better quality

Page 4 of 8

of care) was used to assess the quality of chronic care in
2012 in this study. Cronbach’s alpha of the PACIC-S was
0.88, indicating good reliability.

Research showed that improving care processes and
outcomes for chronically ill patients requires implemen-
tation of multicomponent interventions, such as disease
management programs based on the chronic care model
[41]. The chronic care model, however, incorporates
flexibility in the implementation of interventions in dis-
ease management programs. Thus, such programs may
incorporate the elements of the chronic care model to
various extents using diverse constellations of interven-
tions. Therefore, a template based on the chronic care
model was developed for the collection of data on vari-
ous interventions implemented within the disease man-
agement programs to improve care for chronically ill
patients. Project leaders were asked about the imple-
mentation of interventions and their experiences with
improving patient outcomes. In appendix 2 a full over-
view is given of all interventions implemented within the
18 disease management programs. Earlier research
showed that a disease management program is consid-
ered to be based on the CCM if they implement inter-
ventions that can be mapped to at least four elements of
the CCM [5, 41]. The total number of interventions im-
plemented within each disease management program in
the current study ranged from 13 to 43 [42]. All disease
management programs implemented interventions in at
least four out of the six CCM dimensions and can there-
fore be considered to be based on the CCM [5, 41, 42].
We scored those programs using at least 34 (which is
60 % of a total of 56 potential interventions) disease
management interventions and implementing interven-
tions within all six CCM dimensions as high-quality of
care (1) versus those programs that implemented fewer
disease management interventions (0). Based on this
criteria, 33 % of the DMPs are considered to be ‘high-
quality’ disease management programs [42]. We used
this objective indicator of care quality which is based on
the number of interventions implemented within each
disease management program.

We also asked participants to provide information on
background characteristics, such as age, gender, marital sta-
tus, and educational level. Patients” educational levels were
characterized using six levels ranging from 1 [no school or
primary education (<7 years)] to 6 [university degree
(218 years)]. We dichotomized this item into low (no
school or primary education) and high (more than primary
education) educational levels.

Statistical analyses

Descriptive statistics were used to describe the study
population, patients’ self-management abilities, and their
assessments of the quality of chronic care and interactions
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with health care professionals. Then, we employed correl-
ation analyses to investigate associations among individual
characteristics, quality of chronic care, productive pa-
tient—professional interaction, and chronically ill patients’
self-management abilities to maintain overall well-being
(using Spearman rank or Pearson r when appropriate).
Finally, we used a multilevel random-effects model (with
patients as level 1 nested in the disease management
programs as level 2) to investigate the predictive roles of
patients’ background characteristics (step 1), the aggre-
gated variable quality of chronic care delivery (step 2), and
productive patient—professional interaction (step 3) in
patients’ self-management abilities to maintain overall
well-being while controlling for patients’ self-management
abilities 1 year previously. All independent variables were
standardized. Results were considered statistically signifi-
cant when two-sided p values were <0.05.

Results

Table 1 displays the characteristics of the 1279 patients
who completed questionnaires at both T1 and T2. About
half (45 %) of the respondents were female, 38 % had a
low educational level, and 31 % were single. Respon-
dents’ mean age was 67.62+10.03 (16-94) years. We
found that self-management abilities to maintain well-
being deteriorated significantly over time (4.18 + 0.80 at
T1 vs. 3.98 + 0.74 at T2; p < 0.001).

Associations among individual characteristics, quality
of chronic care, productive patient—professional inter-
action, and self-management abilities are displayed in
Table 2. The self-management abilities of patients at T2
were significantly related to self-management abilities at
T1 (r=0.74; at p<0.001), age (r=-0.10 at p =0.001),
single status (r=-0.10 at p<0.001), low educational
level (r=-0.15 at p<0.001), patients’ perceptions of

Table 1 Descriptive statistics of patients participating in disease
management programs in the Netherlands

Mean = standard deviation (range)
or percentage

67.62 +10.03 (16-94)

Age (years)

Gender (female) 45 %

Marital status (single) 31 %

Low educational level 38 %

Patients’ perceptions of 2.13+0.71 (1-4)
chronic care quality (T2)

High-quality care (based on 33 %

implemented interventions)

Productive patient—professional 293+0.71 (1-4)

interaction (T2)
4.18+0.80 (1-6)
398+0.74 (1-6)

Analyses included only respondents who filled in questionnaires at both T1
and T2 (n=1279)

Self-management abilities (T1)

Self-management abilities (T2)
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Table 2 Associations with self-management abilities at T2

Self-management

abilities at T2
Self-management abilities (T1) 074"
Age 010"
Marital status (single) -0107"
Low educational level 015"
Gender (female) 0.04
Patients’ perceptions of chronic 016"
care quality (T2)
High-quality care (based on 010"
implemented interventions)
Productive patient-professional 022"

interaction (T2)

Analyses included only respondents who filled in questionnaires at both T1
and T2 (n=1279)
"p <0.001 (two-tailed)

chronic care quality (r=0.16 at p <0.001), high quality
of care (based on implemented interventions; r =0.10 at
p<0.001), and productivity of interaction with health
care professionals (r=0.22 at p < 0.001).

Table 3 displays the results of the multilevel analyses.
After controlling for self-management abilities at T1, a
negative relationship was found between older age (p <
0.01), single status (p <0.05), and low educational level
(p <0.001). When quality of care delivery was included
in the equation (step 2), perceived (p < 0.01) and object-
ive (p<0.05) measures of this variable were found to
predict patients’ self-management abilities to maintain
overall well-being. The quality of care delivery did not me-
diate the relationships between background characteristics
and patients’ self-management abilities. In step 3 of the
model, we added productive patient—professional inter-
action to the equation and found that it predicted chronic-
ally ill patients’ self-management abilities (p <0.001) and
mediated the relationship between these abilities and the
perceived quality of chronic care. The relationship between
patients’ perceptions of chronic care quality and their
self-management abilities was no longer significant.
Patient—professional interaction did not mediate the rela-
tionships between background characteristics and self-
management abilities. We also found that objective quality
of care delivery, age, marital status, and educational level
predicted self-management abilities at T2 (in analyses
controlling for self-management abilities at T1).

Discussion

This study aimed to identify relationships among back-
ground characteristics, quality of care, productive patient—
professional interaction, and self-management abilities to
maintain well-being among chronically ill patients. It
showed that patients’ experiences with the quality of care,
objectively measured care quality, and productive patient—
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Table 3 Predictors of self-management abilities at T2, as assessed by stepwise multilevel regression analyses (random intercepts model,

n=1041)
Step 1 Step 2 Step 3
B SE B SE B SE
Step 1
Constant 398" 002 398" 002 398" 002
Self-management abilities (T1) 054" 0.02 054" 0.02 054" 0.02
Age 004" 0.02 003" 0.02 004" 0.02
Marital status (single) 004" 0.02 004" 0.02 003" 0.02
Low educational level 006" 002 -007"" 002 007" 002
Gender (female) -0.01 0.02 -0.01 0.02 -0.01 0.02
Step 2
Patients’ perceptions of chronic care quality (T2) 005" 0.02 0.01 0.02
High-quality care (based on implemented interventions) 004" 0.02 0.04" 0.02
Step 3
Productive patient-professional interaction (T2) 009" 0.02

Multilevel analyses included only respondents who filled in questionnaires at both T1 and T2 (n = 1279). Listwise deletion of missing cases resulted in the

inclusion of 1041 cases
SE Standard error

“’p <0.001

“p <0.01

“p <0.05 (two-tailed)

professional interaction were related to chronically ill pa-
tients’ self-management abilities. Furthermore, productive
interaction was found to mediate the relationship between
perceived quality of chronic care delivery and patients’
self-management abilities. These findings underscore the
importance of investing in high-quality interaction, char-
acterized by high-quality communication between patients
and professionals and the establishment of relationships
based on shared goals, knowledge, and mutual respect
while taking patients’ preferences into account. Object-
ively measured quality of care was also a consistently sig-
nificant predictor of patients’ self-management abilities.
Thus, improvement of the quality of chronic care delivery
and productivity of patient—professional interaction is ex-
pected to protect chronically ill patients’ self-management
abilities to maintain overall well-being. The effects of such
improvements are limited, however, as most disease man-
agement occurs outside of health care practices, beyond
professionals’ awareness or involvement. Similar to earlier
studies [43—45] it was therefore not surprising that chron-
ically ill patients’ self-management abilities reduced over
time. This calls for the need to better understand the com-
ponents of care delivery that do support self-management
skills within the primary care setting. Chronically ill pa-
tients control more than 95 % of time spent on disease
self-management on a regular, day-to-day basis, making
moment-to-moment decisions that accumulate to form
patterns in their self-management abilities to maintain
well-being [4]. These abilities are thus expected to depend
on individual situations and social contexts beyond the

influence of health care professionals. Patient’s social net-
work and their involvement in the work of supporting
management of long-term conditions have indeed been
identified to be important [46, 47]. It may therefore be
beneficial to focus on harnessing and sustaining the cap-
acity of social networks to better support their long term
illness management [46].

This study found that self-management abilities of pa-
tients were negatively related to and significantly predicted
by low educational level, single status, and older age, des-
pite the mediating role of productive patient—professional
interaction in the association between these abilities and
patients’ perceptions of care quality. These findings suggest
that patient—professional interaction is not yet sufficiently
productive to successfully protect against the deterioration
of self-management abilities in some patient groups. As
high-quality care delivery is known to be more difficult to
achieve among older and less-educated patients, perhaps
due to differences in professionals’ behavior toward differ-
ent patient groups or the demands of these groups, care
provision should also take patients’ background characteris-
tics into account [27, 28]. Our findings support this notion
and show that it may also apply to patient—professional
interaction. Care delivery and interaction should be tailored
to each patient’s needs and abilities, to ensure that patients
are sufficiently knowledgeable to construct informed prefer-
ences and professionals have sufficient knowledge of pa-
tients beyond their diseases, including their habits, culture,
work, family, and social life [20]. This type of relationship
may be more difficult to establish with less-educated, older,
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and single patients. The core of patient-centered care is the
understanding of whether decisions or options correspond
to the patient’s values [22]. Some patients, for example,
benefit more from individual treatment, whereas group ses-
sions are more effective for others; very motivated and
knowledgeable patients need only to be enrolled in a cer-
tain treatment program, whereas others require more infor-
mation and motivation. These differences should be taken
into account.

An important limitation of this study is the lack of a
control group, which prevented us from determining
whether the observed reduction in self-management
abilities to maintain well-being over time was smaller
than that occurring among chronically ill patients not
enrolled in disease management programs based on the
CCM. We did find that patients smoked less and were
more physically active [48]. Another limitation of the
study is the relatively low-response rate especially at the
combined time-points. We only found some difference
however between respondents who completed question-
naires only at T1 and those who also completed follow-up
questionnaires (T1 and T2). Respondents who completed
questionnaires at both time points were on average more
often single than those who provided responses only at
T1, pointing to non-response bias in this respect. While
being single was not related to self-management abilities
at T1 and objective quality of care we did find significant
associations with productive patient-professional inter-
action (r=- 0.07 at p <0.05) and self-management abil-
ities at T2 (r=- 0.10 at p <0.001). No difference was
found in self-management abilities, assessment of quality
of care, coproduction of care, age, gender or educational
level of respondents. The strengths of this study include the
investigation of patients’ background characteristics, the
quality of care, productivity of interaction, and their effects
on the self-management of well-being in diverse patient
populations, including those with cardiovascular condi-
tions, COPD, diabetes, heart failure, and comorbidity.

Conclusion

We can conclude that high-quality care delivery and
productive patient—professional interaction seem to be
important to protect against further deterioration of
chronically ill patients’ self-management abilities to main-
tain well-being, and that productive interaction may medi-
ate the relationship between perceived quality of care and
self-management abilities. According to relational coord-
ination theory patient—professional interaction refers to
specific dimensions of relationships and communication
aspects that are integral to productive interactions. Within
this framework, productive patient—professional interaction
occurs through frequent, high-quality communication that
is supported by relationships based on shared goals, shared
knowledge, and mutual respect enables organizations to
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better achieve their desired outcomes [16, 17, 37]. Improve-
ment of the quality of chronic care delivery should thus
always be accompanied by investment in high-quality com-
munication and relationships between patients and profes-
sionals. To foster productive interaction, communication
should be accurate, frequent, and focused on problem solv-
ing. Patient—professional relationships should be respectful
and based on shared goals that account for patients’ prefer-
ences and values. These improvements are important first
steps in the quest to provide more patient-centered care
and stimulate more favorable patient outcomes by improv-
ing patients’ self-management abilities. Implementation and
actual investments made by professionals in these areas
may be ensured through regular measurement and feed-
back on these issues and using an internal benchmark
measuring levels of communication and relationships over-
time for further improvements.

Additional files

Additional file 1: Response rate in each disease management
program. (DOCX 14 kb)

Additional file 2: Instrument to assess relational coproduction of care.
(DOCX 11 kb)

Additional file 3: Interventions within each disease management
program (source Cramm JM, Nieboer AP. A longitudinal study to
identify the influence of quality of chronic care delivery on productive
interactions between patients and (teams of) healthcare professionals
within disease management programmes. BMJOpen 2014;4:e005914.
doi:10.1136/bmjopen-2014-005914). (DOCX 102 kb)

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions

AN drafted the design for data gathering. JC and AN were involved in acquisition
of subjects and data, performed statistical analysis and interpretation of data. JC
drafted the manuscript and AN helped drafting the manuscript and contributed
to refinement. Both authors have read and approved its final version.

Acknowledgments

This research was supported by a grant provided by the Netherlands
Organization for Health Research and Development (ZonMw, project no.
300030201). The views expressed in the paper are those of the authors.
The authors declare that they have no competing interests and confirm
all patient/personal identifiers have been removed or disguised so the
patient/person(s) described are not identifiable and cannot be identified
through the details of the story. The authors are thankful to all patients
that participated in the research.

Received: 19 January 2015 Accepted: 10 September 2015
Published online: 15 September 2015

References

1. Bodenheimer T, Wagner EH, Grumbach K. Improving primary care for patients
with chronic illness: the chronic care model, part 2. JAMA. 2002;288(15):1909-14.

2. Wagner EH, Austin BT, Davis C, Hindmarsh M, Schaefer J, Bonomi A. Improving
chronic illness care: translating evidence into action. Health Aff (Millwood).
2001,20(6):64-78.

3. Wagner EH, Austin BT, Von Korff M. Organizing care for patients with chronic
illness. Milbank Q. 1996;74(4):511-44.

4. Wagner J. Behavioral interventions to promote diabetes self-management.
Diabetes Spectr. 2011;24(2):61-2.


http://www.biomedcentral.com/content/supplementary/s12875-015-0340-8-s1.docx
http://www.biomedcentral.com/content/supplementary/s12875-015-0340-8-s2.docx
http://www.biomedcentral.com/content/supplementary/s12875-015-0340-8-s3.docx

Cramm and Nieboer BMC Family Practice (2015) 16:123

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Coleman MT, Newton KS. Supporting self-management in patients with
chronic illness. Am Fam Physician. 2005;72(8):1503-10.

Mead N, Bower P. Patient-centredness: a conceptual framework and review
of the empirical literature. Soc Sci Med. 2000;51(7):1087-110.

Cramm JM, Nieboer AP. Self-management abilities, physical health and
depressive symptoms among patients with cardiovascular diseases, chronic
obstructive pulmonary disease, and diabetes. Patient Educ Couns.
2012;87(3):411-5.

Nieboer AP. Sustainable care in a time of crisis. Inaugural lecture presented
at Erasmus University Rotterdam, November 1th 2013. Available at: http:/
www.bmg.eur.nl/fileadmin/ASSETS/bmg/Onderzoek/Oraties/Nieboer/
Oratie_Anna_Nieboer.pdf.

Cramm JM, Nieboer AP. The effects of social and physical functioning and
self-management abilities on well-being among patients with cardiovascular
diseases, chronic obstructive pulmonary disease, and diabetes. Appl Res Qual
Life. 2013. doi: 10.1007/511482-013-9216-z.

Cramm JM, Hartgerink JM, Bakker TJ, Steyerberg EW, Mackenbach JP, Nieboer
AP. Understanding older patients’ self-management abilities: functional loss,
self-management, and well-being. Qual Life Res. 2013;22(1):85-92.

Steverink N, Lindenberg S, Slaets JPJ. How to understand and improve older
people’s self-management of wellbeing. Eur J Ageing. 2005,2:235-44.
Green LA, Fryer GE, Yawn BP, Lanier D, Dovey SM. The ecology of medical
care revisited. New Engl J Med. 2001;344(26):2021-5.

Lenfant C. Shattuck lecture — clinical research to clinical practice — lost in
translation? N Engl J Med. 2003;349:868-74.

Woolf SH, Atkins D. The evolving role of prevention in health care:
contributions of the U.S. Preventive Services Task Force. Am J Prev Med.
2001;20(S3):13-20.

Ellrodt G, Cook D, Lee J, Cho M, Hunt D, Weingarten S. Evidence-based
disease management. JAMA. 1997,278:1687-92.

Gittell JH. Relationships between service providers and their impact on
customers. J Serv Res. 2002;4:299-311.

Gittell JH, Douglass A. Relational bureaucracy: structuring reciprocal
relationships into roles. Acad Manag Rev. 2012;37:709-33.

Rollnick S, Miller WR, Butler CC. Motivational interviewing in healthcare:
helping patients change behavior. New York: The Gilford Press; 2008.
Charles C, Gafni A, Whelan T. Decision-making in the physician-patient
encounter: revisiting the shared treatment decision-making model. Soc Sci
Med. 1999;49(5):651-61.

Duggan PS, Geller G, Cooper LA, Beach MC. The moral nature of
patientcenteredness: is it “just the right thing to do”? Patient Educ Couns.
2006;62(2):271-6.

Elwyn G, Frosch D, Thomson R, Joseph-Williams N, Lloyd A, Kinnersley P,
et al. Shared decision making: a model for clinical practice. J Gen Intern
Med. 2012;27:1361-7.

Epstein RM, Peters E. Beyond information: exploring patients’ preferences.
JAMA. 2009;302(2):195-7.

Stacey D, Bennett CL, Barry MJ, Col NF, Eden KB, Holmes-Rovner M, et al.
Decision aids for people facing health treatment or screening decisions.
Cochrane Database Syst Rev. 2011;10:CD001431.

@vretveit J. Summary of a review of evidence about value improvements
made by changing communication, collaboration and support for self-care.
London: Health Foundation; 2012.

Lindsay S. How and why the motivation and skills to self-manage coronary
heart disease are socially unequal. Res Sociol Health Care. 2008;26:17-39.
Lindsay S. The influence of childhood poverty on the self-management of
chronic conditions in later life. Res Sociol Health Care. 2009,27:161-83.
Cramm JM, Nieboer AP. The chronic care model: congruency and predictors
among patients with cardiovascular diseases and chronic obstructive
pulmonary disease in the Netherlands. BMC Health Serv Res. 2012;12:242.
Rosemann T, Laux G, Szecsenyi J, Grol R. The Chronic Care Model:
congruency and predictors among primary care patients with osteoarthritis.
Qual Saf Health Care. 2008;17:442-6.

Nieboer AP. Life-events and well-being: a prospective study on changes in
well-being of elderly people due to a serious illness event or death of the
spouse. Amsterdam: Thesis Publishers; 1997.

Ormel J, Schaufeli W. Stability and change of psychological distress and
their relationship with self-esteem and locus of control. J Pers Soc Psychol.
1991,60:288-99.

Lemmens KM, Rutten-Van Mélken MP, Cramm JM, Huijsman R, Bal RA,
Nieboer AP. Evaluation of a large scale implementation of disease

33

34.

35.

36.

38.

39.

40.

41.

42.

43.

45.

46.

47.

48.

Page 8 of 8

management programmes in various Dutch regions: a study protocol. BMC
Health Serv Res. 2011;11:6.

Cramm JM, Strating MM, de Vreede PL, Steverink N, Nieboer AP. Validation
of the self-management ability scale (SMAS) and development and
validation of a shorter scale (SMAS-S) among older patients shortly after
hospitalisation. Health Qual Life Outcomes. 2012;10:9.

Schuurmans H, Steverink N, Frieswijk N, Buunk BP, Slaets JPJ, Lindenberg S.
How to measure self-management abilities in older people by self-report.
The development of the SMAS-30. Qual Life Res. 2005;14:2215-28.

Gittell JH. Supervisory span, relational coordination and flight departure
performance: a reassessment of post-bureaucracy theory. Organ Sci.
2001;12:467-82.

Hartgerink JM, Cramm JM, Bakker TJ, van Ejjsden AM, Mackenbach JP, Nieboer
AP. The importance of multidisciplinary teamwork and team climate for relational
coordination among teams delivering care to older patients. J Adv Nurs. 2013.
doi:10.1111/jan.12233.

Hartgerink JM, Cramm JM, de Vos AJBM, Bakker TJEM, Steyerberg EW,
Mackenbach JP, et al. Situational awareness, relational coordination and
integrated care delivery to hospitalized elderly in The Netherlands: a
comparison between hospitals. BMC Geriatr. 2014;14:3.

Cramm JM, Nieboer AP. Relational coordination promotes quality of
chronic-care delivery in Dutch disease-management programs. Health Care
Manag Rev. 2012;37:301-9.

Cramm JM, Nieboer AP. In the Netherlands, rich interaction among
professionals conducting disease management led to better chronic care.
Health Affairs (Millwood). 2012;31:2493-500.

Cramm JM, Hoeijmakers M, Nieboer AP. Relational coordination between
community health nurses and other professionals in delivering care to
community-dwelling frail people. J Nurs Manag. 2014;22(2):170-6.

Cramm JM, Nieboer AP. Factorial validation of the Patient Assessment of Chronic
liness Care (PACIC) and PACIC short version (PACIC-S) among cardiovascular
disease patients in the Netherlands. Health Qual Life Outcomes. 2012;10:104.
Tsai AC, Morton SC, Mangione CM, Keeler EB. A meta-analysis of interventions
to improve care for chronic illnesses. Am J Manag Care. 2005;11(8):478-88.
Cramm JM, Nieboer AP. A longitudinal study to identify the influence of
quality of chronic care delivery on productive interactions between patients
and (teams of) healthcare professionals within disease management
programmes. BMJ Open. 2014;4:2005914. doi:10.1136/bmjopen-2014-005914.
Kennedy A, Bower P, Reeves D, Blakeman T, Bowen R, Chew-Graham C,

et al. Implementation of self management support for long term conditions
in routine primary care settings: cluster randomised controlled trial. BMJ.
2013;346:2882.

Kennedy A, Rogers A, Bowen R, Lee V, Blakeman T, Gardner C, et al.
Implementing, embedding and integrating self-management support tools
for people with long-term conditions in primary care nursing: a qualitative
study. Int J Nurs Stud. 2014;51(8):1103-13.

Kennedy A, Rogers A, Chew-Graham C, Blakeman T, Bowen R, Gardner C,
et al. Implementation of a self-management support approach (WISE) across
a health system: a process evaluation explaining what did and did not work
for organisations, clinicians and patients. Implement Sci. 2014;9:129.

Reeves D, Blickem C, Vassilev |, Brooks H, Kennedy A, Richardson G, et al. The
contribution of social networks to the health and self-management of patients
with long-term conditions: a longitudinal study. PLoS One. 2014,9(6):298340.
Vassilev |, Rogers A, Blickem C, Brooks H, Kapadia D, Kennedy A, et al. Social
networks, the ‘work’ and work force of chronic illness self-management: a
survey analysis of personal communities. PLoS One. 2013,8(4):e59723.
Cramm JM, Adams SA, Walters BH, Tsiachristas A, Bal R, Huijsman R, et al.
The role of disease management programs in the health behavior of
chronically ill patients. Patient Educ Couns. 2014;87(3):411-5.


http://www.bmg.eur.nl/fileadmin/ASSETS/bmg/Onderzoek/Oraties/Nieboer/Oratie_Anna_Nieboer.pdf
http://www.bmg.eur.nl/fileadmin/ASSETS/bmg/Onderzoek/Oraties/Nieboer/Oratie_Anna_Nieboer.pdf
http://www.bmg.eur.nl/fileadmin/ASSETS/bmg/Onderzoek/Oraties/Nieboer/Oratie_Anna_Nieboer.pdf
http://dx.doi.org/10.1111/jan.12233
http://dx.doi.org/10.1136/bmjopen-2014-005914

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Measures
	Statistical analyses

	Results
	Discussion
	Conclusion
	Additional files
	Competing interests
	Authors’ contributions
	Acknowledgments
	References



