
Bruin, S.R. de, Versnel, N., Lemmens, L.C., Molema, C.C.M., Schellevis, F.G., Nijpels, G., Baan, 
C.A. Comprehensive care programs for patients with multiple chronic conditions: a systematic 
literature review. Health Policy: 2012, 107(2-3), 108-145 

This is a NIVEL certified Post Print, more info at http://www.nivel.eu 

Postprint 
Version 

1.0 

Journal website http://www.sciencedirect.com/science/article/pii/S0168851012001649  
Pubmed link http://www.ncbi.nlm.nih.gov/pubmed/22884086  
DOI 10.1016/j.healthpol.2012.06.006 

This is a NIVEL certified Post Print, more info at http://www.nivel.eu   
 

Comprehensive care programs for patients with 
multiple chronic conditions: A systematic literature 
review 
SIMONE R. DE BRUINA,∗, NATHALIE VERSNELB,C, LIDWIEN C. LEMMENSA, CLAUDIA C.M. 
MOLEMAA, FRANÇOIS G. SCHELLEVISB,C, GIEL NIJPELSB, CAROLINE A. BAANA 

 
a National Institute for Public Health and the Environment, Centre for Prevention and Health 

Services Research, PO Box 1, 3720 BA Bilthoven, The Netherlands 
b Department of General Practice/EMGO+ Institute for Health and Care Research, VU 

University Medical Center, v.d. Boechorststraat 7, 1081 BT Amsterdam, 
The Netherlands 
c NIVEL, Netherlands Institute for Health Services Research, PO Box 1568, 3500 BN 

Utrecht, The Netherlands 
 

A B S T R A C T 
Objective: To provide insight into the characteristics of comprehensive care 
programs for patients with multiple chronic conditions and their impact on 
patients, informal caregivers, and professional caregivers. 
Methods: Systematic literature search in multiple electronic databases for 
English language papers published between January 1995 and January 2011, 
supplemented by reference tracking and a manual search on the internet. 
Wagner’s chronic care model (CCM) was used to define comprehensive care. 
After inclusion, the methodological quality of each study was assessed. A best-
evidence synthesis was applied to draw conclusions. 
Results: Forty-two publications were selected describing thirty-three studies 
evaluating twenty-eight comprehensive care programs for multimorbid patients. 
Programs varied in the target patient groups, implementation settings, number of 
included interventions, and number of CCM components to which these 
interventions related. Moderate evidence was found for a beneficial effect of 
comprehensive care on inpatient healthcare utilization and healthcare costs, 
health behavior of patients, perceived quality of care, and satisfaction of patients 
and caregivers. Insufficient evidence was found for a beneficial effect of 
comprehensive care on health-related quality of life in terms of mental 
functioning, medication use, and outpatient healthcare utilization and healthcare 
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costs. No evidence was found for a beneficial effect of comprehensive care on 
cognitive functioning, depressive symptoms, functional status, mortality, quality 
of life in terms of physical functioning, and caregiver burden. 
Conclusion: Because of the heterogeneity of comprehensive care programs, it is 
as yet too early to draw firm conclusions regarding their effectiveness. More 
rigorous evaluation studies are necessary to determine what constitutes best care 
for the increasing number of people with multiple chronic conditions. 

 

1. INTRODUCTION 
Chronic diseases are the leading cause of disability and death in the western part of 
the world [1]. Over the coming years, the prevalence of chronic diseases is predicted 
to increase because of the rapid ageing of the world population and the greater 
longevity of people with chronic conditions [2–4]. An increasing proportion of the 
chronically ill is multimorbid [5,6]. The term “multimorbidity” refers to any co-
occurrence of multiple chronic conditions within one person, and is to be 
distinguished from the term “co-morbidity” which refers to the combination of 
additional diseases beyond an index disorder [6–8]. The prevalence of multiple 
chronic conditions among individuals increases with age and is substantial among 
older adults [5]. In people over age 65 about 65% is multimorbid; in people over age 
85 this proportion is about 85% [6,8,9]. 
Having multiple chronic conditions is associated with poor quality of life, disability, 
psychological distress, and an increased mortality risk [6,10]. The complex 
healthcare needs of most patients with multiple chronic conditions usually require the 
involvement of a large number of healthcare providers in the care process. 
Coordination of care is therefore difficult and healthcare providers often fail to 
address the integral healthcare demand, including psychosocial issues, of patients 
with multiple chronic conditions [8,11–13]. As a result, multimorbid patients are 
prone to receive fragmented, incomplete, inefficient, and ineffective care, which in 
turn may lead to unnecessary hospitalizations, increased use of emergency facilities, 
polypharmacy, adverse drug events, duplicative tests, and conflicting medical 
advices [5,8,14,15]. 
Increasingly, comprehensive care programs are implemented in healthcare systems 
worldwide to address the integral healthcare demand of multimorbid patients 
[5,16,17]. Models are considered to be comprehensive if they address several 
healthcare needs of people with multiple chronic conditions, functional disabilities, 
and/or high healthcare utilization and if healthcare services are provided by multiple 
healthcare providers [17]. Comprehensive care programs are patient-centered and 
aim to structure and coordinate delivery of healthcare services [5,16,17]. Such 
programs are referred to as e.g. integrated care programs, disease management 
programs, guided care, transitional care or shared care [13,17]. By improving quality 
and continuity of care, these programs aim to improve patient health outcomes, 
whilst making efficient use of healthcare resources [13,18,19]. 
Reviews that provide an overview of implemented comprehensive care programs for 
patients with multiple chronic conditions indicate that evidence for their impact on 
patients and caregivers is inconsistent [17,20–25]. In most of these reviews criteria 
for the inclusion of studies were rather narrow. Some reviews predominantly 
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included randomized controlled trials [17,21,23], whereas others just evaluated the 
impact of programs on patient outcomes [17,23–25] or included studies suggesting 
positive effects of comprehensive care programs [17]. Furthermore, most reviews 
provide limited information about the contents of the comprehensive care programs 
included. As a result, relevant information from non-randomized trials and 
information about the impact of programs on caregiver outcomes have hardly been 
summarized yet. Moreover, little is known about the program characteristics that 
may be related to positive outcomes of care and about the patient groups that may 
benefit most from comprehensive care. This information is, however, of importance 
since interest in what constitutes best care for patients with multimorbidity is 
growing. We therefore performed a thorough review of the literature using less 
narrow inclusion criteria than earlier review studies. We aimed to provide more 
insight into the characteristics of comprehensive care programs for patients with 
multiple chronic conditions and their impact on patients, informal caregivers, and 
professional caregivers. 

2. METHODS 

2.1. Study design and search strategy 
 
We conducted a systematic literature search in the electronic databases Cinahl, 
Cochrane, Embase, Medline, PsycInfo, and SciSearch. The databases were searched 
for English language papers focusing on comprehensive care programs for people 
aged 18 years and older and published between January 1995 and January 2011. 
January 1995 was used as a starting point since from that year on comprehensive 
care has become an increasingly important focus of attention in the medical literature 
[26]. 
A comprehensive search strategy was developed by a librarian and two members of 
the project team (SdB and LL) to identify studies matching the following search 
terms (Medical Subject Headings): case management, comprehensive healthcare, 
critical pathways, disease management, continuity of patient care, patient care 
management, planning or team, patient-centered care, delivery of integrated 
healthcare, guided care, integrated care, managed care (programs), shared care, 
transmural care and variations of the keywords chronic disease, chronic illness, co-
morbidity, frailty, multimorbidity, multiple chronic conditions, and specific chronic 
conditions. These search terms were combined with variations of the following 
search terms: benefits, effects, effectiveness, efficacy, impact, outcomes, and specific 
(health) outcomes. In addition to the search in the electronic databases, relevant 
papers were identified through reference tracking and through a manual literature 
search on the internet. The internet was searched if the electronic database search 
yielded papers that reported on the design of an intervention study or a pilot 
intervention study. We then searched the internet to determine the status of these 
studies and to find out whether their results had already been published in scientific 
papers. 

2.2. Study selection 
 
Four reviewers (SdB, NV, LL, CM) worked in pairs and independently reviewed the 
papers yielded by the search for their relevance by screening their title and abstract. 
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When considered relevant by both reviewers, the fulltext paper was retrieved. Any 
disagreement between the reviewers was resolved by consensus. In line with earlier 
studies [e.g. 27–31], the chronic care model (CCM) of Wagner et al. [18,32] was 
used to define comprehensive care. The model suggests that comprehensive care 
programs ideally comprise six interrelated components. Four components refer to the 
actual delivery of care by healthcare providers:  
1. self-management support that helps patients and their families to obtain skills and 
confidence to manage their chronic condition (e.g. regular health education and 
coaching); 2. delivery system design that ensures the delivery of effective, efficient 
patient care through e.g. involvement of all members of the multidisciplinary team, 
planned patient interactions, regular follow-up, and case management; 3. decision 
support by evidence-based guidelines providing clinical standards for high-quality 
chronic care, and 4. development of clinical information systems that supply care 
teams with feedback, remind them to comply with practice guidelines, provide 
registries for planning individual and population-based care, and enable proactive 
interactions between caregivers and patients. The two remaining components refer to 
the context in which chronic care is provided: 5. the healthcare system that provides 
the organizational context in which chronic care is provided and encompasses the 
aforementioned components. A healthcare system that endorses improvement of the 
quality of care must be well-organized, motivated, and prepared to change; and 6. 
links towards community resources and policies. The healthcare system is embedded 
in a community that includes organizations and programs that may support or expand 
a healthcare system’s care for chronically ill patients (e.g. senior centers that address 
social issues of patients or fitness centers that offer physical activity programs) 
[32,33]. In our study, only comprehensive care programs that included interventions 
related to two or more components of the CCM were included. We decided on a 
minimum of two components since, according to the CCM, components must be 
interrelated. 
For the present study, papers were eligible if they met the following inclusion 
criteria: 1. the program described in the paper met our operational definition of 
comprehensive care; 2. the target population of the program consisted of people with 
multiple chronic conditions; and 3. the study described in the paper was an 
intervention study evaluating the impact of a comprehensive care program. Duplicate 
studies were identified and excluded. 
 

2.3. Data extraction, quality assessment, and data analysis 
Four authors (SdB, NV, LL, CM) worked in pairs to extract relevant data from the 
studies included. Data extracted from the papers were: 1. study design; 2. length of 
follow-up of study; 3. target population of the program; 4. setting in which the 
program had been implemented; 5. content of the program described in terms of the 
CCM components; 6. characteristics of the usual care condition; and 7. study 
outcomes. Our analyses were descriptive and qualitative in nature. 
Of the studies that compared healthcare costs of comprehensive care with those of 
usual care, we reported the incremental healthcare costs of comprehensive care. 
Incremental costs can be defined as the difference in healthcare costs for patients 
receiving comprehensive care and those for patients receiving care as usual. Negative 
incremental costs imply that healthcare costs for patients receiving comprehensive 
care are lower than those for patients receiving usual care. Positive incremental costs 
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imply that healthcare costs for patients receiving comprehensive care are higher than 
those for patients receiving usual care. For the present paper, we only report 
incremental direct healthcare costs, such as costs of primary care visits, 
emergency room (ER) visits, and hospitalization. Cost 
estimates were adjusted for cross-country purchasing power differences (PPP), using 
2008 US$ PPP, and for inflation, using Gross Domestic Product prices in order to 
make meaningful comparisons across studies [34]. Four studies did not report the 
year of data collection. For these studies the year of publication was used as 
reference year. 
The methodological quality of the selected studies was scored independently by three 
reviewers (SdB, NV, CM) on the basis of six items adapted from two quality criteria 
lists [35,36] (Table 2). Our list included criteria that in our opinion were most 
relevant for studies on comprehensive care. The reviewers rated each criterion as ‘+’ 
(i.e. criterion fulfilled), ‘−’ (i.e. criterion not fulfilled), ‘?’ (i.e. lack of information) or 
‘N.A.’ (i.e. not applicable). Since we did not use a complete standardized set of 
assessment criteria, we decided not to assign an overall quality rating per study. 
Hence, we only provide a total quality sum-score (ranging from 0 to 6) per study that 
was determined by counting the number of criteria scored positively. To draw 
conclusions regarding the effectiveness of comprehensive care programs, in line with 
earlier studies a best-evidence analysis was applied [37–39]. We distinguished four 
levels to rate the strength of evidence for each of the outcomes: 
 

1. Strong evidence: consistent evidence for a beneficial effect of comprehensive 
care across multiple studies with high quality sum-scores; 

2. Moderate evidence: consistent evidence for a beneficial effect of 
comprehensive care across multiple studies, including at least one study with 
a high quality sumscore and studies with lower quality sum-scores; 

3. Insufficient evidence: inconsistent evidence for a beneficial effect of 
comprehensive care across multiple studies; 

4. No evidence: only few studies available and/or consistent evidence for no 
effect of comprehensive care across multiple studies. 

 
Similar to previous reviews that applied a best-evidence synthesis [37,38] results 
were considered consistent when at least 75% of the studies showed results in the 
same direction. Findings of studies with relatively higher quality sum-scores were 
valued more than findings of studies with relatively lower quality sum-scores. 

3. RESULTS 
 

3.1. Study retrieval 
Our literature search yielded 3544 potentially relevant publications. On the basis of 
their title and abstract, 184 papers were selected by the reviewers to be retrieved 
fulltext for in-depth screening. This screening process resulted in 32 publications for 
inclusion in our study. The addition of 10 papers from our manual search resulted in 
a total of 42 publications that were classified as eligible for our review. Reasons for 
exclusion are shown in Fig. 1. 
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[FIGURE 1] 

3.2. Study characteristics 

3.2.1. Study designs and length of follow-up 
The 42 included publications described 33 different studies i.e. fourteen randomized 
controlled trials, eight pretest-post-test studies, five controlled clinical trials, three 
cluster randomized controlled trials, two post-test only studies, and one case control 
study (Table 1). Across all studies, sample size varied from 25 to 65,132 subjects. Of 
the studies with a longitudinal design, twenty studies had a follow-up of ≤12 months 
and seven studies had a followup of >12 months. In three studies the length of 
follow-up was variable (e.g. depending on time to discharge). 

3.2.2. Methodological quality of studies 
None of the studies fulfilled all quality criteria (i.e. sum-score of 6) based on what 
could be retrieved from the information provided in the papers (Table 2). The 
observed minimum sum-score was 0 (n = 6) and the maximum sum-score was 5 (n = 
1). The quality criteria “similar at baseline” and “drop-out rate” were most frequently 
scored positively. Only three papers reported enough information to assess the 
quality criterion regarding compliance [40–42]. The quality criteria “randomization”, 
“similarity at baseline”, “application of intention-to-treat-analysis”, and “adjustment 
for confounders” were not applicable for studies with a non-experimental design (n = 
11). 

[TABLE 1 AND TABLE 2] 

3.2.3. Usual care conditions 
In most studies (n = 23) the effects of comprehensive care programs were compared 
with those of care as usual (i.e. no comprehensive care). In twelve of these studies, 
the usual care conditions were not or only poorly described (Table 1). Usual care was 
mostly described as normal access to services available to frail older people, routine 
home, primary and hospital care, and/or encouragement to remain in care of their 
current physician. 
 

3.3. Program characteristics 
 

3.3.1. Target populations 
The 33 different studies evaluated 28 different comprehensive care programs. The 
comprehensive care programs were implemented in the USA (n = 17), Canada (n = 
4), Australia (n = 3), Italy (n = 1), Norway, (n = 1), United Kingdom (n = 1), and one 
program was implemented in both the Netherlands and the USA. Fifteen 
comprehensive care programs focused on frail people aged 65 years and older with 
multiple, not specified chronic conditions, functional disabilities, complex healthcare 
needs, and/or high use of healthcare services [11,43–64]. Seven programs focused on 
multimorbid older people who were (acutely) hospitalized and who sometimes had a 
history of readmissions or were at risk for readmissions [65–74]. Five programs 
focused on older people with (a combination of) specific chronic conditions such as 
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diabetes mellitus, heart failure, COPD, dementia and/or arthritis [40,42,75–79], and 
one program focused on people aged 50 years or older who were at risk of functional 
decline or physical deterioration [41] (Table 1). 
 

3.3.2. Settings 
The settings in which the comprehensive care programs were implemented varied 
from home care organizations and community centers to primary care practices, 
hospitals, specialized clinics (e.g. geriatric clinics and Veterans Affairs medical 
centers), and managed care organizations (Table 1). Consequently, the type of care 
that was provided also differed widely between the programs. Various 
comprehensive care programs incorporated a mix of care types, such as the 
Integrated Services for Frail Elders (SIPA) and the Nurse Physician Collaborative 
Partnership in Canada, the Integrated Community Care for Older People (ICCOP) in 
Australia, and the Health Enhancement Project (HEP) in the USA. These programs 
mostly included newly established partnerships between community centers, home 
care organizations, primary care practices, and/or hospitals [43,56,57,60]. Other 
programs enabled the provision of regular care services in settings in which they 
were not normally provided, such as the Older Hospitalized Patients’ Discharge 
Planning and In-home Follow-up Protocol in Australia and the Geriatric Home 
Hospitalization Service in Italy both providing hospital care services at home 
[67,71]. 
 

3.3.3. Contents 
Table 1 presents the contents of the comprehensive care programs included in our 
review. The table illustrates the diversity in the comprehensive care programs with 
regard to the number of included interventions and the number of related CCM 
components. We observed comprehensive care programs that included interventions 
related to two CCM components (n = 5), three CCM components (n = 12), four CCM 
components (n = 3), five CCM components (n = 6), and six CCM components (n = 
2). 
Except for one program [75], all comprehensive care programs included 
interventions related to the CCM component delivery system design. Examples are 
employing a case manager, working in multidisciplinary teams, designing 
individualized care plans, and making home visits to patients. The majority of 
comprehensive care programs (n = 25) additionally included interventions related to 
the CCM component self-management support, such as involving patients in the 
design of their care plan, educating patients to improve self-management, and 
stimulating patients to participate in self-management group sessions. Twenty 
comprehensive care programs included interventions related to the CCM component 
decision support. Interventions to support healthcare providers’ decision-making 
included implementing evidence-based guidelines, training teams to implement new 
protocols, and supervising newly appointed case managers. Interventions related to 
the CCM components clinical information systems (e.g. feedback sheets, electronic 
patient records, and telehomecare units) and community resources (e.g. establishing 
access to community resources and partnerships with local community service 
centers) were less frequently observed (n = 12 for both components). A small 
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minority of the comprehensive care programs (n = 4) included interventions related 
to the CCM component health system. Examples of such interventions are installing 
committees to support new partnerships, employing management teams to support 
process and quality improvement, and enabling infrastructure for innovations in 
chronic care. 
 

3.4. Impact of comprehensive care programs 
Table 1 presents all outcomes reported in the studies included. Only outcomes that 
were reported in at least five studies are described in the text. More detailed 
information about the actual differences between comprehensive care groups and 
usual care groups or about actual changes over time for clinical outcomes are 
provided in Tables 3a and 3b, respectively. Quality of reporting on baseline and 
followup scores on the clinical patient outcomes widely varied across 
studies.deteriorated in the usual care group [79]. Two studies did not compare 
comprehensive care with usual care [55,60]. Mitton et al. [60] observed no 
significant change in cognitive functioning over time, whereas Duke et al. [55] 
suggested a deterioration of cognitive functioning over time. Considering these 
findings, there is no evidence for a beneficial effect of comprehensive care on 
cognitive functioning. 

3.4.1.2. Depressive symptoms.  
Seven studies measured the effect of comprehensive care on depressive symptoms of 
which three had relatively higher quality sumscores [50,56,58]. Five studies reported 
no differences between comprehensive care and usual care groups [50,56,61,68,76]. 
Two studies, however, reported a significantly larger reduction of depressive 
symptoms in the comprehensive care group than in the usual care group [58,66]. 
Considering these findings, there is no evidence for a beneficial effect of 
comprehensive care on depressive symptoms. 

3.4.1.3. Functional status.  
Nine studies evaluated the effects of comprehensive care on activities of daily living 
(ADL), of which three had relatively higher quality sum-scores [51,56,74]. Six 
studies reported no differences between comprehensive care and usual care groups 
[51,61,66,68,73,74]. Two studies reported a significantly larger improvement of 
ADL in the comprehensive care group compared to the usual care group [56,79]. 
Mitton et al. [60] presented the results of comprehensive care only, showing no 
effects on ADL. 

[TABLE 3] 
The effect of comprehensive care on instrumental activities of daily living (IADL) 
was evaluated in six studies, of which one had a relatively higher quality sum-score 
[51]. Five studies observed no effect of comprehensive care on IADL 
[51,61,66,68,73] while one study observed significant improvement of IADL in the 
comprehensive care group and significant deterioration in the usual care group [79]. 
Frequency of falls was evaluated in two studies [50,61]. Both studies found no 
difference between the effect of comprehensive care and usual care. One study 
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evaluated the effect of comprehensive care on physical performance and reported no 
effect of comprehensive care [56]. 
Considering these findings, there is no evidence for a beneficial effect of 
comprehensive care on functional status. 
 

3.4.1.4. Health behavior.  
Health behavior, including physical activity, dietary habits, and immunization 
compliance, was evaluated in five studies. Overall, quality sum-scores of these 
studies were low. One study observed that health behavior (i.e. exercise) improved 
significantly more in the comprehensive care group than in the usual care group [56], 
whereas one study found no effect of comprehensive care on health behavior (i.e. 
exercise and cognitive symptom management) [77]. The studies that did not compare 
comprehensive care with usual care found a (significant) improvement of behavior 
towards, diet, exercise, immunization or medication but not towards cognitive 
symptom management [40,64,78]. Considering these findings, there is moderate 
evidence for a beneficial effect of comprehensive care on health behavior. 
 

3.4.1.5. Health-related quality of life.  
Effectiveness of comprehensive care regarding health-related quality of life was 
reported in seventeen studies including six with relatively higher quality sum-scores 
[50,51,56,58,67,74]. Studies differed widely in the definition and measurement of 
health-related quality of life. Thirteen studies compared health-related quality of life 
between patients receiving comprehensive care and patients receiving usual care. 
Nine of these studies reported no differences between comprehensive care and usual 
care groups [40,50,56,61,65,73,74,76,77]. Two studies reported that comprehensive 
care favored usual care in terms of mental functioning but not in terms of physical 
functioning [51,58]. Courtney et al. [67] observed that comprehensive care favored 
usual care in terms of mental as well as in terms of physical functioning. Also Zhang 
et al. [75] observed for the majority of aspects of quality of life a significant effect of 
comprehensive care (i.e. significantly slower deterioration than in the usual care 
group). Four studies did not compare comprehensive care with usual care 
[55,60,64,78], with two studies observing an improvement in quality of life over time 
due to comprehensive care [55,64]. Considering the inconsistent findings across 
studies, there is insufficient evidence for a beneficial effect of comprehensive care on 
quality of life in terms of mental functioning. Almost none of the studies, including 
those with relatively higher quality sum-scores, reported positive effects of 
comprehensive care on health-related quality of life in terms of physical functioning. 
Considering these findings, there is no evidence for a beneficial effect of 
comprehensive care on quality of life in terms of physical functioning. 
 

3.4.1.6. Medication use.  
Six studies evaluated the effect of comprehensive care on medication use. Most of 
these studies had relatively low quality sum-scores. Two studies found no differences 
between comprehensive care and usual care groups [50,66]. Three studies, however, 
observed that comprehensive care favored usual care in terms of medication 
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compliance, medication appropriateness, antipsychotic and unnecessary drug use, 
detection of adverse drug reactions, and conditions with omitted drugs [40,70,71]. 
One study did not compare comprehensive care with usual care but also reported an 
improvement in medication management due to comprehensive care [62]. 
Considering the inconsistent findings across studies, there is insufficient evidence for 
a beneficial effect of comprehensive care on medication use. 
 

3.4.1.7. Mortality.  
Mortality was evaluated in six studies (Table 3b) [51,54,69,71,73,74], of which most 
had relatively low quality sum-scores. Two of these studies found a significantly 
lower mortality rate and/or a significantly longer time to death in the comprehensive 
care group than in the usual care group [54,74]. In one of these studies, however, this 
effect was only observed for a subgroup of patients with complex diseases including 
diabetes mellitus [54]. Considering the fact that almost none of the studies, including 
those with relatively higher quality sumscores, reported positive effects of 
comprehensive care on mortality, there is no evidence for a beneficial effect of 
comprehensive care on mortality. 
 

3.4.1.8. Perceived quality of care and satisfaction.  
Fourteen studies measured perceived quality of care and patient satisfaction. Five 
studies compared effects of comprehensive care and usual care [44,48,50,51,74]. 
Four had relatively high quality sum-scores. Two studies found significantly higher 
perceived quality of care or satisfaction with care in the comprehensive care group 
than in the usual care group [44,74]. Two studies observed no differences between 
comprehensive care and usual care groups [50,51]. One study found that 
comprehensive care favored usual care for some aspects of care (e.g. quality of 
patient-physician communication) whereas for other aspects no differences were 
found (e.g. physician’s knowledge of patient, quality of integration of care, trust in 
physician) [48]. 
Nine studies only reported outcomes for patients receiving comprehensive care and 
found that the majority of patients were satisfied with the program. Patients found the 
comprehensive care program helpful and user-friendly, and appreciated the holistic 
approach. They further believed that the program helped them to manage their 
disease, had improved their health, and made it easier to get access to healthcare 
services [11,40–42,60,62,64,76,77]. Considering the fact that two studies with 
relatively high quality sum-scores reported positive effects of comprehensive care on 
quality of care and satisfaction and that these findings were supported by qualitative 
findings, there is moderate evidence for a beneficial effect of comprehensive care on 
quality of care and patient satisfaction. 
 

3.4.2. Patient related outcomes—economic outcomes 

3.4.2.1. Healthcare utilization and healthcare costs.  
Twentyfive studies evaluated the effect of comprehensive care on healthcare 
utilization and/or healthcare costs (Table 1). We distinguish the effect on inpatient 
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healthcare utilization and outpatient healthcare utilization. Twenty-one studies 
measured the utilization of inpatient healthcare services. 
Sixteen studies compared inpatient healthcare utilization between patients receiving 
comprehensive care and patients receiving usual care, including seven with relatively 
high quality sum-scores [43,46,50,52,56,67,74]. Studies differed widely in the 
definition and measurement of utilization of inpatient healthcare services (e.g. 
number of ER visits, hospital readmission rate, length of hospital stay, number of 
hospitalizations, and percentage of patients using nursing home care). 
Comprehensive care favored usual care in six studies [51,56,67,72,74,75]. In two of 
these studies the ER visit rate was significantly lower in the comprehensive care 
group than in the usual care group [51,75]. In three studies the number of hospital 
(re)admissions was significantly lower and/or the time to readmission significantly 
longer in the comprehensive care group than in the usual care group [67,74,75]. In 
one study length of hospital stay significantly decreased in the comprehensive care 
group whereas it significantly increased in the usual care group [56]. Two studies 
observed significant differences between comprehensive are and usual care groups 
that were not in favor of comprehensive care [43,54]. One of these studies found 
significantly more ER visits in the comprehensive care group than in the usual care 
group [54]. The other study found significantly higher utilization of nursing home 
care in the comprehensive care group than in the usual care group [43]. No 
significant differences were observed for other parameters measured in these studies. 
Eight studies that compared utilization of inpatient healthcare services between 
patients receiving comprehensive care and patients receiving usual care observed no 
significant differences between the groups for any of the parameters that were 
measured [40,46,49,50,61,65,66,76]. Although differences in the utilization of 
inpatient healthcare services were mostly not significant, five studies that also 
measured healthcare costs, reported negative incremental direct healthcare costs (i.e. 
lower direct healthcare costs for patients receiving comprehensive care than for 
patients receiving usual care). Across these studies, of which four had relatively high 
quality sum-scores [43,46,50,74], incremental healthcare costs ranged from −$5708 
to −$204 per patient per year [43,46,49,50,74]. This was primarily due to lower 
inpatient healthcare costs in the comprehensive care group than in the usual care 
group. 
Five of the twenty-one studies that measured utilization of inpatient healthcare 
services did not compare comprehensive care with usual care [42,55,57,60,78]. One 
of these studies reported no significant change over time in ER visits, 
hospitalizations, and length of hospital stay [78]. In the other studies change over 
time was not tested for significance. These studies, however, observed reductions in 
the use of hospital care and ER visits. Reductions in hospitalizations varied from 
38% to 69% [42,55,60]. Reductions in the length of hospital stay varied from 37% to 
64% [55,57,60]. Reductions in the number of ER visits ranged from 32% to 54% 
[55,57,60]. These findings are in line with the findings of the studies that reported 
direct inpatient healthcare costs for the comprehensive care group only 
[11,55,60,63,72,75]. Two of these studies reported cost savings ranging from $3029 
to $6198 per patient per year. These savings were primarily due to less 
hospitalizations and ER visits, and reduced length of hospital stay during 
(re)admission [60,72]. Four other studies that only reported direct healthcare costs 
for the comprehensive care group reported cost reductions due to comprehensive care 
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ranging from $147,000 to $1.8 million per year for patients included in the study 
which again were primarily due to significant reduced numbers of ER visits and 
hospitalizations or a reduced length of hospital stay [11,55,63,75]. 
Six studies measured utilization of outpatient healthcare services 
[40,43,46,56,65,76], of which three had relatively high quality sum-scores 
[43,46,56]. All studies compared comprehensive care with usual care. Béland et al. 
[43] observed significantly more GP visits, home care visits, and visits to day 
hospitals in the comprehensive care group than in the usual care group. This resulted 
in significantly higher outpatient healthcare costs in the comprehensive care group 
than in the usual care group. These findings are supported by the study that reported 
positive incremental healthcare costs of $1321 per patient per year (i.e. higher 
healthcare costs in the comprehensive care group) [52]. In this study, costs for 
chronic (including comprehensive care) and preventive care were significantly higher 
in the comprehensive care group. Leveille et al. [56] observed significantly higher 
senior centre participation in the comprehensive care group than in the usual care 
group, whereas Kobb et al. [40] observed significantly less outpatient and pharmacy 
visits in the comprehensive care group than in the usual care group. Four studies 
observed no differences in utilization of (other) outpatient healthcare services 
between comprehensive care and usual care groups [46,56,65,76]. 
Two studies did not specify costs for inpatient and outpatient healthcare services 
[58,64]. One study compared healthcare costs of the comprehensive care group with 
these of the usual care group, and found no effect of comprehensive care [58]. The 
other study reported only healthcare costs for the comprehensive care group and 
observed that the actual healthcare costs were significantly lower than the projected 
healthcare costs [64]. 
Although quality sum-scores and findings differed across studies, there were six 
studies with relatively high quality scores and five studies with relatively lower 
quality scores that reported decreased inpatient health- 
care utilization and/or decreased healthcare costs due to comprehensive care. Based 
on these findings, there is moderate evidence for a beneficial effect of comprehensive 
care on inpatient healthcare utilization and healthcare costs. Two studies with 
relatively high quality sum-scores observed higher outpatient healthcare utilization 
due to comprehensive care groups. These findings were, however, not supported by 
the studies with relatively lower quality sum-scores. Moreover, the four studies that 
observed differences between comprehensive care and usual care groups widely 
differed in the measurement of utilization of outpatient healthcare services. 
Considering these findings, there is insufficient evidence for an effect of 
comprehensive care on outpatient healthcare utilization. 
 

3.4.3. Informal caregiver related outcomes 
Six studies reported the effect of comprehensive care on informal caregivers. 
Outcomes varied from depressive symptoms and caregiver strain to caregiver’s 
productivity loss, satisfaction, and perceived quality of care. Two studies compared 
effects of comprehensive care with usual care [47,71]. Quality sum-scores of these 
studies were rather low. One of these studies reported significantly higher perceived 
quality of care in caregivers of patients enrolled in a comprehensive care program 
than in those of patients that received usual care, but found no effect of 
comprehensive care on caregiver depression, caregiver strain, and productivity loss 
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[47]. Tibaldi et al. [71], however, observed a significantly larger reduction of 
caregiver strain in caregivers of patients that received comprehensive care than in 
caregivers of patients that received usual care. Considering these findings, there is no 
evidence for a beneficial effect of comprehensive care on caregiver burden. 
Four studies only reported outcomes for caregivers of patients that received 
comprehensive care and observed that caregivers were satisfied with the program 
[41,60], experienced an improvedability to cope with the disease of their family 
member, and experienced less anxiety and caregiver burden [42,60,62]. Although 
quality sum-scores of these studies were rather low, these studies’ findings were 
rather consistent. Considering these findings, there is moderate evidence for a 
beneficial effect of comprehensive care on satisfaction of informal caregivers. 
 

3.4.4. Professional caregiver related outcomes 
Nine studies reported the effect of comprehensive care on professional caregivers. 
Outcomes varied from satisfaction and knowledge to experiences with processes of 
care. Two studies compared outcomes of caregivers providing comprehensive care 
with those of caregivers providing usual care [45,59]. Quality sum-scores of these 
studies were relatively low. Both studies observed that caregivers providing 
comprehensive care were significantly more satisfied with communication with 
patients and family members and some aspects of their knowledge than caregivers 
providing usual care. They did not report any differences in time spent on patient 
care and care coordination. 
Seven studies only reported outcomes for caregivers providing comprehensive care 
and observed that the majority of caregivers expressed high levels of satisfaction 
with e.g. communication with other healthcare providers and newly established 
partnerships. They further indicated to be better able to meet the needs of frail older 
patients and that the program decreased time spent on patient care 
[11,40,41,50,60,76]. One study suggested that comprehensive care enabled early 
detection and treatment of problems [42]. Although quality sum-scores of the two 
studies that compared outcomes of caregivers providing comprehensive care with 
those of caregivers providing usual care were rather low, their findings were in line 
with the qualitative findings of the other studies. Considering these findings, there is 
moderate evidence for a beneficial effect of comprehensive care on satisfaction of 
professional caregivers. 
 

4. DISCUSSION 
 
This systematic literature review summarizes available information about the 
characteristics of comprehensive care programs for people with multiple chronic 
conditions and about their impact on patients and caregivers. There is a vast amount 
of literature on comprehensive care. However, most literature focuses on 
comprehensive care programs for people with a single disease [e.g. 19,29–31,82,83–
85]. Our work focuses on comprehensive care programs for people with multiple 
diseases, and therefore adds to the current literature. Research on multimorbidity is 
still in its infancy [6,14,75]. With this review we therefore aimed to contribute to a 
scientific basis for the improvement of care for patients with multimorbidity. 
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We conducted a thorough systematic review of thirty-three studies that examined 
twenty-eight different comprehensive care programs for multimorbid patients. 
Although our study includes more recent studies than earlier review studies on the 
same subject [17,20–25], evidence regarding the effectiveness of comprehensive care 
remains inconsistent. Overall, the effects of comprehensive care were comparable to 
or more positive than those of usual care. Moderate evidence was found for a 
beneficial effect of comprehensive care on inpatient healthcare utilization and 
healthcare costs. Moderate evidence was also found for a beneficial effect of 
comprehensive care on health behavior of patients, perceived quality of care, and 
satisfaction of patients and caregivers. Insufficient evidence was found for a 
beneficial effect of comprehensive care on health-related quality of life in terms of 
mental functioning, medication use, and outpatient healthcare utilization and 
healthcare costs. No evidence was found for a beneficial effect of comprehensive 
care on cognitive functioning, depressive symptoms, functional status, mortality, 
quality of life in terms of physical functioning, and caregiver burden. 
The majority of comprehensive care programs incorporated interventions related to 
three or more CCM components. As observed in recent studies on comprehensive 
care programs for people with a single disease [27–30,86], also almost all 
comprehensive care programs for people with multiple chronic diseases included 
interventions related to the CCM components delivery system design and self-
management support. In contrast to these studies, however, several programs 
reviewed in our study included interventions promoting access to community 
resources. Such interventions were particularly part of the programs for frail older 
people and were mostly designed as partnerships between primary care practices or 
hospitals and local community service centres to establish easy access to community 
resources (e.g. transportation, meals, and adult day care) for patients and assessment 
of patient needs regarding community services [e.g. 43,45,53,56,60]. This may well 
reflect an increasing attention for social issues of multimorbid patients. This is an 
important finding since the integration of medical and social services is advocated to 
optimize care for patients with multiple chronic conditions [11,87]. 
The diversity in the effects of comprehensive care programs may be related to the 
substantial variation in the programs in terms of target patient groups, design of the 
intervention/program, and settings in which they were implemented. It is hard to 
determine to which program components positive effects could be attributed and 
under which circumstances comprehensive care programs may be most effective. 
The diversity in the effects of comprehensive care programs may also be related to 
whether the programs were correctly implemented, whether the program components 
were integrated, and whether they were fully adopted by the patients and the 
caregivers involved. The level of implementation of the comprehensive care 
programs was discussed in few studies only. Explanations proposed for a lack of 
positive effects of comprehensive care were inadequate integration of newly 
developed interventions in daily practice, insufficient understanding of the care 
innovations among caregivers involved, inadequate skills for implementing the 
innovations, insufficient time to adapt to newly implemented care models, and non-
compliance of patients [43,51,65,67]. 
Finally, the wide variety in the study results may also be related to differences in 
usual care conditions. Our study yielded comprehensive care programs from seven 
countries. As was also suggested in studies on comprehensive care programs for 
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patients with a single-disease [83,88], differences in healthcare systems between 
countries and between settings within countries, and differences in usual care settings 
are to be expected. Information about the usual care conditions tended to be poor, 
which made it hard to distinguish the usual care conditions from the comprehensive 
care conditions. Consequently, it is often not possible to determine whether 
differences in study results could be related to differences in comprehensive care 
programs or to differences between comprehensive care and usual care. 
Although our study provided insight into the characteristics of a large number of 
available programs for multimorbid patients and into their potential effects, we 
should acknowledge its limitations. A limitation of our search strategy is that we 
included scientific papers written in the English language only. Therefore, we may 
have missed relevant comprehensive care programs. 
Another limitation was that we could not use a complete standardized tool to assess 
the methodological quality of the included studies. The usefulness and relevance of 
existing assessment instruments are limited as several of the quality assessment 
criteria are not applicable to studies on comprehensive care [89]. Also the Health 
Technology Assessment—Disease Management (HTA-DM) instrument [89] which 
was specifically developed to assess the quality of complex interventions such as 
comprehensive care has limitations and needs further validation [28,90]. We 
therefore decided to select six criteria from existing quality criteria lists [35,36] that 
in our opinion were most relevant for the assessment of studies on comprehensive 
care programs. With this approach, we aimed to provide some insight into the quality 
of the included studies and into the strength of evidence. Quality assessment was 
sometimes, however, hampered by poor or lacking information in the papers. 
Furthermore, four quality criteria did not apply to studies with non-experimental 
study designs. Consequently, these studies have been assigned lower quality sum-
scores, suggesting lower study quality, which may not be justifiable. It should further 
be noted that our study did not only aim to determine the effectiveness of 
comprehensive care programs but also to determine the characteristics of 
comprehensive care programs. Like papers describing studies with higher quality 
sum-scores, the papers describing studies with relatively lower quality sum-scores 
could therefore also provide relevant information regarding the characteristics of 
comprehensive care programs. 
The consequences of including studies irrespective of their methodological quality 
were that we observed variation in study designs and length of follow-up. Moreover, 
we observed a wide variety in outcome measurements and how they were made 
operational, and a high rate of missing data (e.g. standard deviations for mean 
values). These issues are generally acknowledged by researchers investigating 
comprehensive care [21–23,91–93]. Against this backdrop we considered estimating 
an average effect of comprehensive care by means of meta-analysis of little value. 
Hence, we limited ourselves to qualitative comparisons of the results of the included 
studies. It was further hard to determine which number of CCM components and 
which combinations are most promising. 
These findings are not unique to comprehensive care programs for patients with 
multiple chronic conditions. Likewise, recent studies focusing on comprehensive 
care programs for people with a single-disease suggest that it is hard to determine to 
which number and to which components positive effects of comprehensive care can 
be attributed [27,30,31,84]. A study focusing on programs with a single-disease 
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approach suggests that programs that contain interventions related to at least one 
CCM component improve clinical outcomes and processes of care [29]. For COPD 
patients significant effects on hospitalizations and ER visits have been found for 
programs that contained interventions related to at least two CCM components 
[28,31]. For other outcomes or in other studies focusing on comprehensive care 
programs for COPD patients it was observed that programs should include 
interventions that related to at least three or even four CCM components to be 
effective [28,93]. 
Also with regard to the type of CCM components mixed results have been reported. 
Some studies suggest that the CCM components self-management support, delivery 
system design, and decision support are associated with better clinical outcomes 
and/or processes of care [29,30]. Another study, however, failed to find an 
association between the elements self-management support or delivery system design 
and clinical outcomes [94]. The CCM has, however, been promoted as a unified 
package; the different CCM components are supposed to have a synergistic effect in 
which the whole is greater than the sum of the parts [29,84]. 
The finding that comprehensive care programs may be effective in terms of reducing 
healthcare utilization and as a result in reducing healthcare costs is promising. The 
increasing prevalence of chronic diseases has major economic consequences for 
healthcare systems, and it is therefore important to have insight into strategies that 
may reduce healthcare costs. However, comprehensive care programs are not only 
implemented to make efficient use of healthcare resources, but also to improve 
patient health outcomes. In line with other recent studies, we found hardly any 
studies that suggested a positive effect of comprehensive care on clinical patient 
outcomes (i.e. cognition, depressive symptoms, functional status, mortality). An 
important explanation for this finding, which was also suggested by others [21], may 
be that multimorbid patients are too a heterogeneous group with large variations in 
the progression of their diseases and impairments. Conditions may be too severe to 
be affected by the interventions offered and the time too short to establish an effect 
[51,95,96]. Moreover, in most studies standardized assessment tools were used to 
evaluate effects of comprehensive care on patient health outcomes. It has been 
suggested that such instruments are not sufficiently sensitive to capture clinically 
important changes over time that can be attributed to comprehensive care programs 
[97,98]. 
To support decision-making in the field of chronic care for patients with multiple 
chronic conditions, it is necessary to enhance comparability between studies. It is 
therefore recommended to better describe the comprehensive care programs, their 
level of implementation, and the usual care conditions to which their effectiveness is 
compared. Only then more consistent evidence for their effectiveness may be 
obtained. Since there are indications that comprehensive care for patients with 
multiple chronic conditions may be cost-saving, it is further recommended to 
perform more rigorous economic evaluations that include similar cost dimensions 
and take both costs and effects of comprehensive care into account. Our study 
revealed substantial variation in the costs that were taken into account in the included 
studies (e.g. inpatient costs, outpatient costs, costs of comprehensive care program), 
which hampers comparability of their results. Insight into the economic effects of 
comprehensive care, in particular the incremental costs of the programs, are of 

http://www.nivel.eu/


Bruin, S.R. de, Versnel, N., Lemmens, L.C., Molema, C.C.M., Schellevis, F.G., Nijpels, G., Baan, 
C.A. Comprehensive care programs for patients with multiple chronic conditions: a systematic 
literature review. Health Policy: 2012, 107(2-3), 108-145 

This is a NIVEL certified Post Print, more info at http://www.nivel.eu 

primary interest, since they provide information about the potential added value of 
comprehensive care as compared to usual care. 
In addition, more insight is needed into the impact of comprehensive care on 
caregiver burden. Literature suggests that caregiver burden is a predictor of 
institutionalization of frail older people, particularly those with dementia [99]. Older 
people are increasingly stimulated to live independently for as long as possible. 
Future studies should therefore examine the effect of comprehensive care 
on predictors of institutionalization, such as caregiver burden, to be able to establish 
whether comprehensive care programs may delay or prevent institutionalization. It is 
further recommended to gain more insight into patient and caregiver satisfaction, and 
perceived quality of care. Most studies included in this review measured these 
outcomes only after the implementation of the comprehensive care program and did 
not compare these outcomes with (family caregivers of) patients receiving usual care 
and professional caregivers providing usual care. It is therefore recommended to 
measure satisfaction and perceived quality of care both before and after the 
implementation of the comprehensive care program and thus be able to determine the 
effect of comprehensive care. Such information is valuable since it may provide 
insight into processes underlying positive or negative outcomes of care. 
Finally, in line with the client-centered approach in healthcare it is recommended to 
incorporate individual goals and individual preferences and needs in the evaluation 
of comprehensive care programs for multimorbid patients. Such methods (e.g. Goal 
Attainment Scaling) may be more meaningful and more sensitive to detect clinically 
important change related to comprehensive care than standard assessment tools that 
are mostly used [97,98]. 
 

5. CONCLUSION 
 
There is a broad array of comprehensive care programs available to patients with 
multiple chronic conditions that often integrate both medical and social services. 
Despite indications that comprehensive care programs for multimorbid patients 
decrease inpatient healthcare utilization and healthcare costs, improve health 
behavior of patients and perceived quality of care, and realize satisfaction of patients 
and caregivers because of the heterogeneity of the programs it is as yet too early to 
draw firm conclusions regarding their effectiveness. It remains hard to determine 
which patient groups benefit most from comprehensive care and which program 
characteristics contribute most to positive effects of comprehensive care. More 
consistently performed evaluation studies are necessary to determine what constitutes 
best care for the increasing number of people with multiple chronic conditions. 
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Fig.  1.  Flow diagram of literature screening process. 
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