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ABSTRACT
Objective: The chronic care model is an increasingly
used approach to improve the quality of care through
system changes in care delivery. While theoretically these
system changes are expected to increase productive
patient–professional interaction empirical evidence is
lacking. This study aims to identify the influence of
quality of care on productive patient–professional
interaction.
Setting: Longitudinal study in 18 Dutch regions.
Participants: Questionnaires were sent to all 5076
patients participating in 18 Disease Management
Programmes (DMPs) in 2010 (2676 (53%)
respondents). One year later (T1), 4693 patients still
participating in the DMPs received a questionnaire (2191
(47%) respondents) and 2 years later (in 2012; T2) 1722
patients responded (out of 4350; 40% response).
Interventions: DMPs
Primary outcome measure: Patients’ perceptions of
the productivity of interactions (measured as relational
coordination/coproduction of care) with professionals.
Patients were asked about communication dimensions
(frequent, accurate, and problem-solving
communication) and relationship dimensions (shared
goals and mutual respect).
Findings: After controlling for background
characteristics these results clearly show that quality of
chronic care (T0), first-year changes in quality of chronic
care (T1—T0) and second-year changes in quality of
chronic care (T2—T1) predicted productive interactions
between patients and professionals at T2 (all at p≤0.001).
Furthermore, we found a negative relationship between
lower educational level and productive interactions between
patients and professionals 2 years later.
Conclusions: We can conclude that successfully
dealing with the consequences of chronic illnesses
requires proactive patients who are able to make
productive decisions together with their healthcare
providers. Since patients and professionals share
responsibility for management of the chronic illness,
they must also share control of interactions and
decisions. The importance of patient-centeredness is

growing and this study reports a first example of how
quality of chronic care stimulates productive interactions
between patients and professionals.

INTRODUCTION
Chronic diseases, such as cardiovascular dis-
eases, chronic obstructive pulmonary disease,
and diabetes, are major causes of death and
disability worldwide, and their prevalence
continues to increase.1 Current care,
however, is often driven by the treatment of
acute conditions, despite evidence that
chronically ill patients benefit from a struc-
tured and proactive approach tailored to
their individual needs.2

The chronic care model (CCM) is an
increasingly used approach to improving the
quality of chronic care.3–7 In the

Strengths and limitations of this study

▪ Strength of this study is that we investigated 18
disease management programmes targeting
patients with cardiovascular diseases (n=9), chronic
obstructive pulmonary disease (n=4), heart failure
(n=1), comorbidity (n=1), and diabetes (n=3).

▪ This study investigated long-term (two-year
changes) effects of quality of care on productive
interactions between patients and (teams of)
healthcare professionals.

▪ The importance of patient-centeredness is growing
and this study reports a first example of how quality
of chronic care stimulates productive interactions
between patients and healthcare professionals.

▪ Limitation of this study is that we did not have a
control group for each disease management
programme.
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Netherlands, many disease management programmes
(DMPs), which employ coordinated disease manage-
ment interventions to improve quality of chronic care,
are based on this model.8–10 The CCM provides a frame-
work guiding the shift from acute and reactive care
delivery to the provision of chronic and proactive care
that is organised, structured, and planned. This transi-
tion can be achieved through the development of effect-
ive multidisciplinary teams in combination with planned
interactions with chronically ill patients.5 The model of
high-quality chronic care delivery seeks to promote a
fuller understanding of each patient’s life and prefer-
ences, tailoring care to his or her needs and empower-
ing him or her as a proactive participant in care
delivery.11 12 These concepts are often associated with
the term ‘patient-centered care.’13

The essential element of good chronic illness care is
productive interaction between patients and (teams of)
healthcare professionals, as opposed to interactions that
tend to be frustrating when coordination among profes-
sionals and with patients is not prioritised. DMPs based
on the CCM are expected to achieve such interaction,
thereby improving patient centeredness and health out-
comes. Productive interaction means that the work of
evidence-based chronic disease care gets done systematic-
ally and meets patients’ needs.14 While modern medical
care is sometimes influenced by the two separate para-
digms of ‘evidence-based medicine’ (ie, decision-making
about care based on research-supported risk estimates
and clinical expertise) and ‘patient-centered medicine,’15

the CCM provides a framework of care delivery that
brings these separate worlds together.13 Productive inter-
action requires that patients are informed (ie, have suffi-
cient information based on evidence-based medicine to
make wise decisions related to their illness) and activated
(ie, understand the importance of their role in managing
the illness). These objectives may be difficult to achieve
for chronically ill patients with low educational levels or
different ethnic/cultural backgrounds. Earlier research
showed that better educated patients receive higher
quality of chronic care delivery compared to lower edu-
cated patients, which may be caused by differences in the
behaviour of professionals toward different patient
groups as well as different demands or ability to clearly
explain things among these patients.16 Hence the quality
of patient–professional interaction may vary between
higher and lower education patients. Besides informed
and activated patients, high-quality care requires teams of
care providers that are organised, trained, and equipped
to conduct productive interaction. Productive interac-
tions between professionals may be recognised by accur-
ate, frequent, and problem-solving communication that is
supported by relationships based on shared goals and
mutual respect, which enables healthcare organisations
to better achieve their desired outcomes. Jody Hoffer
Gittell17 18 has demonstrated that this concept, known as
‘relational coordination,’ is an important predictor of a
team’s ability to achieve its performance objectives.

Relational coordination is concerned with the quality of
interactions and productive collaboration. An instrument
for the measurement of this concept was originally devel-
oped for the airline industry,19 but has been applied in
hospital,20 21 primary care,9 10 and community care22 set-
tings to assess relational coordination among healthcare
professionals. However, relational coordination has not
been investigated previously in the context of the
coproduction of care, which refers to the existence of
high-quality interactions and productive collaboration
between patients and healthcare professionals. Although
it has been investigated between healthcare professionals
and family caregivers.23 24

The CCM framework outlines the following system
changes that are expected to result in productive inter-
action between patients and healthcare providers: self-
management support (providing patient-centered care,
empowering patients to self-manage their chronic condi-
tions, and making them proactive participants in care
delivery), delivery system design (which guides health-
care professionals’ manner of interacting with and deli-
vering care to chronically ill patients), decision support
(enabling identification of the best (evidence-based)
care and promoting informed decision-making in each
patient consultation), and clinical information systems
(appropriate use of information systems for care to
support productive interaction between proactive
patients and healthcare professionals).13 Although
DMPs based on the CCM have been shown to improve
the quality of chronic care delivery,25 process outcome
measures (eg, numbers of prescribed medications and
tests),7 clinical outcomes (eg, number of patients with
haemoglobin A1c levels >7%),26 health behaviours (eg,
smoking cessation, increased physical activity),27 and
interaction among healthcare professionals over time,10

as well as preventing disease complications,28 evidence
that such programmes lead to productive interactions
between patients and healthcare providers is lacking.
Thus, the aim of this study was to examine whether the
quality of chronic care delivery in the context of DMPs
predicts the productivity of patient–professional interac-
tions, and thus the patient-centeredness of care.

METHODS
To describe the content and experiences of DMPs, we
used a mixed-methods approach. In such an approach,
both qualitative and quantitative data are gathered sim-
ultaneously and are mixed during the analysis phase to
broaden the scope of understanding.

Quantitative analysis
Participants
For the quantitative longitudinal study, patients partici-
pating in 18 Dutch DMPs were asked to assess the
quality of chronic care delivery over a 2-year period
(2010–2012) and the productivity of interactions with
healthcare professionals. The study was approved by the
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ethics committee of the Erasmus University Medical
Center of Rotterdam and informed consent was
obtained from all participants. Participating DMPs were
characterised as collaborations between care sectors (eg,
between general practitioners and hospitals) or within
primary care settings (eg, among physiotherapists, dieti-
cians and general practitioners). They targeted patients
with cardiovascular diseases (n=9), chronic obstructive
pulmonary disease (n=4), heart failure (n=1), comorbid-
ity (n=1), and diabetes (n=3).29 All of these DMPs
included self-management interventions, such as patient
education, lifestyle coaching, and motivational interview-
ing. They implemented care standards and protocols
built on multidisciplinary guidelines and supported by
information and communications technology (ICT)
tools, such as integrated information systems. In add-
ition, all DMPs provided training for healthcare profes-
sionals and reallocated tasks from general practitioners
or specialists to practice assistants or nurses. They used
more effective information transfer and appointment
scheduling practices, as well as planned interactions
among healthcare professionals and regular follow-up
meetings of care teams.29 30 In online supplementary
appendix 1 a full overview of implemented CCM inter-
ventions within each DMP can be found.
In 2010, we sent questionnaires to all 5076 patients par-

ticipating in the 18 DMPs, and received responses from
2676 (53%) patients. One year later (in 2011), question-
naires were distributed to 4693 patients still participating
in the DMPs and completed by 2191 (47%) respondents.
In 2012, 1722 (40%) of 4350 DMP participants com-
pleted the questionnaires. A total of 981 patients com-
pleted questionnaires at all three time points.

Measures
The questionnaires were used to collect information
about participants’ background characteristics, such as
age, gender, marital status, and education (dichotomised
as low (no school or primary education) or high (more
than primary education)). We asked respondents about
their experiences with care delivery. This concerns the
care they receive from their team of healthcare profes-
sionals (eg, specialist, GP, practice assistant, dietician)
who treat their chronic condition. We assessed product-
ive interactions among patients and (teams of) health-
care professionals using an adjusted version of the
Relational Coordination instrument. Although originally
developed to assess quality of communication and
coordination among professionals this instrument has
also been used to assess relational coordination between
healthcare professionals and informal caregivers of
patients.23 24 We used a modified version of the rela-
tional coordination instrument (five items rated on a
four-point scale; excellent reliability (Cronbach’s
α=0.96)) to elicit patients’ perceptions of the productiv-
ity of interactions (characterised as relational coordin-
ation/coproduction of care)31 with general
practitioners, practice nurses, dieticians, physical

therapists, medical specialists, and nurses. Patients were
asked about three communication dimensions (fre-
quent, accurate, and problem-solving communication)
and two relationship dimensions (shared goals and
mutual respect). We did not include the relational
coproduction/coordination aspects timely communica-
tion and shared knowledge.
We used a short (11-item) version of the Patient

Assessment of Chronic Illness Care (PACIC),32 called
the PACIC-S,33 to assess patients’ perspectives on the
alignment of primary care with the CCM. The PACIC
has been used nationally and internationally to evaluate
the delivery of CCM components to patients with diverse
chronic health conditions (diabetes, osteoarthritis,
depression, asthma, hypertension, chronic obstructive
pulmonary disease, and cardiovascular conditions).32–37

The PACIC-S, which we previously developed and vali-
dated, asks patients to report the extent to which they
have received specific actions and care congruent with
various aspects of the CCM during the past 6 months.
Responses were structured by a five-point scale (ranging
from ‘almost never’ to ‘nearly always’) in 2010 and 2011
and a four-point scale (ranging from ‘never’ to ‘always’)
in 2012; scores were standardised for comparability.
Cronbach’s α values of the PACIC-S at the three time
points (2010, 0.89; 2011, 0.86; 2012, 0.88) indicated
good reliability.

Statistical analyses
First, descriptive statistics were used to describe the study
population of patients who completed questionnaires at
all three time points (2010, 2011 and 2012). Second, we
employed correlation analyses to investigate associations
among individual characteristics of patients, the quality
of chronic care (as assessed by number of implemented
disease management interventions as well as perceived
(changes in) chronic care quality), and productive inter-
action between patients and (teams of) healthcare pro-
fessionals as perceived by patients. Third, we used a
multilevel random-effects model to investigate the pre-
dictive role of (changes in) the quality of chronic care
delivery in productive patient–professional interaction
while controlling for patients’ age, gender, educational
level, and marital status at baseline. All independent
variables were standardised. Results were considered stat-
istically significant if two-sided p values were ≤0.05.

Qualitative analysis
For the qualitative part of the study structured interviews
were held with all project leaders from the DMPs. A tem-
plate based on the CCM was developed for the collec-
tion of qualitative data on various approaches to
improve care for chronically ill patients within these
Dutch DMPs. This template incorporates the following
six interrelated components of healthcare systems: (1)
self-management support, (2) delivery system design, (3)
decision support, (4) clinical information systems, (5)
healthcare organisation, and (6) community linkages.
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Project leaders were interviewed and asked about the
implementation of their interventions and their experi-
ences with improving patient outcomes using this CCM
template. All interviews were approximately 60–90 min
in length and recorded with permission. After finalising
the templates they were sent back to the project leaders
for a final check. In online supplementary appendix 1 a
full overview is given of all CCM interventions imple-
mented within each DMP. Earlier research showed that a
constellation of interventions is needed and that a DMP
is deemed to be based on the CCM if their constellation
of interventions attempted to make changes can be
mapped to at least four elements of the CCM.6 7 The
total number of interventions implemented within each
DMP ranged from 13 to 43. All DMPs implemented
interventions within at least four of the CCM dimensions
and can therefore be considered to be a DMP based on
the CCM.6 We scored DMPs using 34 (which is 60% out
of a total of 56 potential interventions) disease manage-
ment interventions and implementing interventions
within all six CCM dimensions or more as high-quality
of care (1) versus DMPs with fewer disease management
interventions (0). Based on this criteria, 33% of the
DMPs are considered to be ‘high-quality’ DMPs.

RESULTS
Table 1 displays the characteristics of the 981 patients
who completed questionnaires at all three time points
(2010, 2011 and 2012). Of these respondents, 45% were
female, 37% had low educational levels, and 28% were
single. Their mean age was 65.90±9.70 (range, 20–93)
years.

Associations among individual characteristics, high-
quality of chronic care according to number of imple-
mented interventions in each DMP, the quality of chronic
care as perceived by patients, and productive interaction
between patients and care providers are displayed in
table 2. These results show that high-quality of chronic
care (p≤0.01) as well as patients’ perceptions of the
quality of chronic care delivery at all three time points
were related significantly to their characterisation of pro-
ductive interactions in 2012 (all p≤0.001). In addition,
patients’ perceptions of productive interaction in 2012
were associated negatively with low educational level,
meaning that less educated patients found interaction to
be less productive than did more educated patients.
Table 3 displays the results of the multilevel analyses,

which controlled for age, marital status, educational
level, and gender at baseline. These results clearly show
that both high-quality of care as assessed by number of
implemented disease management interventions
(p≤0.05), patients’ perceptions of the quality of chronic
care in 2010 (p≤0.001), as well as changes in the per-
ceived quality of this care in the first (2011–2010)
(p≤0.001) and second (2012–2011) years (p≤0.001),
predicted the existence of productive interaction
between patients and healthcare professionals in 2012.
As in the correlation analyses, low education level was
related negatively to productive interaction in 2012 in
the multilevel analyses.

DISCUSSION
To our knowledge, this is the first study to investigate the
ability of DMPs based on the CCM to improve the prod-
uctivity of interactions between chronically ill patients
and (teams of) healthcare professionals. The results
clearly show that (changes in) the quality of chronic
care delivery predicted the existence of productive inter-
actions over time. Thus, the quality of communication
and collaboration between informed, activated patients
and organised, trained and equipped healthcare teams
depends on the quality of care delivery. Interaction must
assure consistent patient-centered support, with an
emphasis on empowering patients to be proactive and
participate in care delivery.13 Active participation in goal
setting and the development of action plans not only
represents high-quality chronic care delivery, stimulating
productive interaction, but also appears to be consonant
with emerging concepts of patient-centered care.13 38

We found that less educated patients perceived less
productive interaction than did more educated patients
during the 2-year period of DMP participation.
Education level may have affected the way in which
patients coped with a chronic condition over time. For
example, more educated people are expected to be
better at self-management, getting necessary care, and
demanding better care,16 making them more proactive
participants in care delivery. On the other hand, health-
care professionals must be prepared to interact

Table 1 Descriptive statistics for 981 chronically Ill

patients participating in 18 dutch disease management

programs

Mean±SD

(range) or

percentage

Number of

respondents

Baseline (2010) characteristics

Age (years) 65.90±9.70 (20–93) 934

Gender (female) 45 954

Marital status

(single)

28 971

Educational level

(low)

37 930

Perceived quality of chronic care

2010 2.96±0.88 (1–5) 907

2011 2.93±0.84 (1–5) 918

2012 2.13±0.71 (1–4) 880

Perceived productive

interaction with (teams

of) healthcare

professionals (2012)

2.94±0.73 (1–4) 971

Analyses included only patients who completed questionnaires at
all three time points (2010, 2011 and 2012).
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productively with all types of patients. The quality of
care occurring during encounters between patients and
healthcare professionals, however, has been found to
differ due to bias (or prejudice) against minority
patients (those with different cultural/ethnic back-
grounds).39 This situation generates greater clinical
uncertainty when interacting with minority patients and
stems from care providers’ beliefs (stereotypes) about
these patients’ behaviour or health.39 Such bias may also
apply to patients with limited educational backgrounds.
Less educated patients and healthcare professionals may
find it more difficult to relate to and truly understand
one other, resulting in inaccurate and infrequent ‘finger-
pointing’ communication characterised by the lack of
respect and knowledge sharing. Thus, care providers
participating in DMPs must be aware of and trained to
meet the challenge of supporting productive interaction
between healthcare professionals and all patient

populations. Healthcare professionals should pay special
attention to the stimulation of accurate, frequent, and
problem-solving communication with less educated
patients based on shared goals and mutual respect,
which may entail the investment of additional time and
resources by DMPs. Investing in healthcare profes-
sionals’ competence to deal with diversity issues may
help to improve the quality of care delivery and create
productive interaction with patients.
Seeleman et al40 developed a framework to address

cultural and ethnic diversity issues in medical education
as a means of improving the quality of care by investing
the professional competencies of knowledge, awareness,
and ability. These competencies may also apply to the
provision of care to less educated patients: knowledge of
education-related health inequalities and the possible
differential effects of treatment according to education
level; awareness of how educational background affects
(health) behaviour and coping with diseases, the social
context in which less educated patients live and its
effects on behaviour and health outcomes, and health-
care professionals’ own prejudices and tendency to
stereotype; and the ability to transfer information in an
understandable way to less educated patients and adapt
flexibly and creatively to new situations. Efforts to
increase these competencies among healthcare profes-
sionals may stimulate productive interaction with less
educated patients.
Some limitations should be considered when interpret-

ing our study findings. Other aspects may also influence
quality of chronic care delivery and the establishment of
productive patient–professional interaction. Mackenzie
et al41 for example identified a negative relationship
between the severity of chronic diseases and quality of
care delivery. Earlier we also found that quality of chronic
care delivery was more difficult to achieve among patients
with greater disease severity, namely patients with heart
failure, comorbidity and severe COPD.30 Furthermore,
we found that the quality of communication and coordin-
ation varies between professionals.9 Future research is

Table 2 Associations among individual characteristics, quality of chronic care, and productive interactions between patients

and (teams of) healthcare professionals

1 2 3 4 5 6 7 8

1. Age (2010)

2. Marital status (single; 2010) 0.14***

3. Low educational level (2010) 0.11*** 0.09**

4. Gender (female; 2010) −0.11*** 0.21*** 0.14***

5. Quality of chronic care (2010) −0.09** −0.03 0.02 −0.00
6. Quality of chronic care (2011) −0.12*** −0.08* 0.02 −0.03 0.58***

7. Quality of chronic care (2012) −0.11** −0.03 0.00 −0.03 0.52*** 0.54***

8. High-quality of care† −0.04 0.19 −0.11 0.73* 0.04 −0.03 −0.01
9. Productive interactions between

patients and (teams of) healthcare

professionals (2012)

−0.05 −0.05 −0.07* −0.04 0.32*** 0.31*** 0.43*** 0.09**

***p≤0.001, **p≤0.01, *p≤0.05 (two-tailed).
†Based on implemented interventions in the disease management programmes.

Table 3 Predictors of productive interactions between

patients and (teams of) healthcare professionals in 2012,

as assessed by multilevel regression analyses (random

intercepts model)

β SE

Constant 2.91*** 0.02

Age (2010) −0.01 0.03

Marital status (single; 2010) −0.01 0.02

Low educational level (2010) −0.05* 0.03

Gender (female; 2010) −0.02 0.03

Quality of chronic care (2010) 0.38*** 0.03

First-year changes in quality of chronic

care (2011–2010)

0.30*** 0.04

Second-year changes in quality of

chronic care (2012–2011)

0.25*** 0.03

High-quality of care† 0.05* 0.02

***p≤0.001, **p≤0.01, *p≤0.05 (two-tailed).
†Based on implemented interventions in the disease management
programmes. Multilevel analyses included only respondents who
filled in questionnaires at all three time points (n=981; n=716 after
list wise deletion of missing cases).
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necessary to identify patient as well as professional
characteristics that effect patient-professional interac-
tions. Finally, we did not include the relational coproduc-
tion/coordination aspects timely communication and shared
knowledge. Future research is necessary investigating all
seven aspects among patients.
We can conclude that patients’ success in dealing with

the consequences of chronic illness requires that they
take a proactive role and are able to self-manage their
condition and make productive decisions together with
their healthcare providers. As patients and healthcare
professionals share responsibility for the management of
chronic illness, they must also share control over interac-
tions and decisions.13 The importance of patient-
centeredness is growing, and this study provides the first
example of how productive patient–professional interac-
tions depend on the quality of chronic care.
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