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ABSTRACT 
Objective 
To describe comprehensive care programs targeting multimorbid and/or frail 
patients and to estimate their effectiveness regarding improvement of patient 
and caregiver related outcomes, healthcare utilization and costs. 
Methods 
Systematic search in six electronic databases for scientific papers published 
between January 2011 and March 2014, supplemented by reference tracking. 
Wagner's Chronic Care Model (CCM) was used to operationalize 
comprehensive care. The quality of the included studies was assessed, and a 
best-evidence synthesis was applied. 
Results 
Nineteen publications were included describing effects of eighteen 
comprehensive care programs for multimorbid or frail patients, of which only 
one was implemented in a European country. Programs varied in target groups, 
settings, interventions and number of CCM components addressed. Providing 
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comprehensive care might result in more patient satisfaction, less depressive 
symptoms, a better health-related quality of life or functioning of multimorbid 
or frail patients, but the evidence is insufficient. There is no evidence that 
comprehensive care reduces the number of primary care or GP visits or 
healthcare costs. Regarding the use of inpatient care, the evidence was 
insufficient. No evidence was found for a beneficial effect of comprehensive 
care on caregiver-related outcomes. 
Conclusion 
Despite the fact that over the years several (good-quality) studies have been 
performed to estimate the value of comprehensive care for multimorbid and/or 
frail patients, evidence for their effectiveness remains insufficient. More good-
quality studies and/or studies allowing meta-analysis are needed to determine 
which specific target groups at what moment will benefit from comprehensive 
care. Moreover, evaluation studies could improve by using more appropriate 
outcome measures, e.g. measures that relate to patient-defined (personal) goals 
of care. 

1. INTRODUCTION 
Due to rapid aging and greater longevity of the Western population as well as 
increasing improvement of medical care, a growing number of people are living with 
a chronic condition [1] and [2]. An increasing proportion of these chronically ill 
people suffer from multimorbidity [3] and [4], defined as the co-occurrence of two or 
more chronic or long-term conditions within the same person [5] and [6]. Especially 
among older people, the prevalence of multimorbidity is high: among people over 
age 65 it is estimated at about 65%, and among people over age 85 at about 85% 
(e.g. [7],[8] and [9]). Among this latter age group, frailty – defined as a state of 
vulnerability resulting from cumulative physiological declines in reserve capacity 
and fitness across multiple body systems [10] – is also quite common, with estimated 
prevalence rates of about 30% [11]. As frailty is related to the natural process of 
aging, the prevalence of this condition is also expected to further increase in the near 
future. Although multimorbidity and frailty are distinct concepts, populations of 
people with multimorbidity respectively frailty are partly overlapping, and in practice 
it is not always possible to disentangle these concepts due to the various definitions 
that are being used in the literature[12] and [13]. 
Additionally, both people with multimorbidity and people with frailty (or people 
with both) have complex health and social care needs, and as such may benefit from 
similar comprehensive care approaches [14]. Compared to people with one chronic 
disease, people with multimorbidity more often experience problems related to 
mobility, self-care and performance of usual activities as well as pain or discomfort 
and cognitive problems [15]. Multimorbidity may also cause poor quality of life and 
distress, and increases the risk of disability and mortality [8], [16] and [17]. Frailty 
has been found to result in an increased use of primary, hospital and nursing home 
care as well as of community services (e.g. [18] and [19]). 
Traditional disease-specific care delivery models do not fit with the comprehensive 
needs of people with multimorbidity and frailty, and have been blamed for resulting 
in the provision of inadequate and inefficient care for these people, due to a lack of 
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coordination and evidence-based knowledge [20], [21], [22], [23], [24] and [25]. In 
addition to the reported suboptimal quality of care for people with multimorbidity 
and frailty, concerns have been raised about the financial sustainability of health and 
social care in many western countries because of the expected increase of (older) 
people with complex chronic conditions in the near future (e.g. [26] and [27]). 
Innovative patient-centered, but also efficient and preferably cost-effective 
approaches of care delivery are therefore urgently needed [28] and [29]. 
Over the last years, care delivery for people with (multiple or complex) chronic 
conditions or frailty has gradually shifted from a mostly disease-specific approach to 
a more integrated or comprehensive approach in which the multiple health and social 
care needs of these people are addressed. Comprehensive care has been widely 
acknowledged as the best way forward to achieve good quality and cost-effective 
care for people with multiple chronic or complex conditions [30], [31] and [32]. 
Comprehensive care programs can be defined as those initiatives that proactively 
seek to structure and coordinate care and improve health outcomes while 
constraining healthcare expenditures [33]. Many different terms are being applied to 
comprehensive care including integrated care, guided care, case management, and 
shared care. Core elements of these initiatives are: (a) a well-coordinated and 
proactive approach to health and social care needs, often including comprehensive 
needs assessment, (b) patient-centeredness by involving patients in decision-making 
and planning their care process, and by taking their individual needs into account, (c) 
(simultaneous) delivery of multiple interventions, and (d) involvement of 
professionals from multiple disciplines. 
In 2012, de Bruin and colleagues performed a systematic literature review to gain 
insight into the characteristics and effectiveness of these new comprehensive care 
programs for patients with multimorbidity or frailty [33]. They found 28 programs, 
of which only four came from European countries. Regarding their effects, the 
results were mixed and the quality of many studies lagged behind. This made the 
authors to conclude that it was too early to draw firm conclusions regarding the 
effectiveness of comprehensive care, and that more rigorous evaluation studies were 
needed to determine what constitutes best care for the increasing number of people 
with multiple chronic conditions. 
More recently, many comprehensive care programs for people with multiple chronic 
conditions have been developed in European countries [34] and [35], and we expect 
similar developments to have taken place outside Europe. Moreover, we expect that 
the lessons that could be learned from earlier reviews would result in an increased 
number of good-quality studies evaluating the effectiveness of such programs. Based 
on these considerations and the urgency to strengthen the evidence-base for 
comprehensive care for people with multiple chronic conditions, we decided to 
repeat the previous systematic literature review using more recent studies. As such, 
the current study aims to provide more insight into the effectiveness of 
comprehensive care programs for people with multimorbidity or frailty. Since both 
people with multimorbidity and people with frailty have complex health and social 
care needs, they might benefit from similar comprehensive care approaches. For this 
reason, we decided to focus in our systematic literature review on comprehensive 
care programs for both target groups. Additionally, it appeared that – although 
theoretically distinct concepts – it is not always possible to distinguish 
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multimorbidity from frailty due to the various definitions that are being used in the 
literature [33]. 

2. METHODS 

2.1. Study design and search strategy 
We focused on English language papers published between January 2011 (end of the 
inclusion period of studies described in the previous review [33]) and March 2014. 
The search was conducted in the databases Medline, Cochrane, Cinahl, EMBASE, 
PsycINFO, and SciSearch. Keywords used to search these databases were similar to 
the previous review: 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, the internet was searched manually in case the papers identified by our 
database search described the design or a pilot of an intervention study. In those 
cases, information about the current status of these studies was collected. 

2.2. Study selection 
Four reviewers worked in pairs and independently reviewed the titles and abstracts of 
the papers extracted by the search for their relevance. When considered relevant by 
both reviewers, the full-text paper was retrieved. Any disagreement between the 
reviewers was resolved by consensus. In line with earlier 
studies [36], [37], [38],[39] and [40], the Chronic Care Model (CCM) was used as a 
conceptual framework to describe the identified programs [32] and [41]. According 
to this model, a comprehensive care program should ideally address six interrelated 
components. The first two components mainly refer to the context in which care is 
provided: (1) a health care system that endorses the improvement of chronic care by 
supporting improvement at all levels of its organization, promoting effective 
improvement strategies aimed at comprehensive system change and providing 
incentives based on quality care; (2) community resources and policies that can 
support or expand a health system's care for chronically ill patients. Health systems 
can for instance form partnerships with community organizations to support and 
develop interventions that fill gaps in needed services and encourage patients to 
participate in (effective) community programs. The other four components are: (3) 
self-management support to activate patients and their families to cope with the 
challenges of living with and the treatment of a chronic illness and to improve the 
confidence and skills of the patients in managing their chronic illness; (4) change in 
the delivery system design that ensures effective delivery of care by for example 
working in multidisciplinary teams and better collaboration; (5) decision support, by 
the implementation of evidence-based guidelines and protocols to provide good care, 
and (6) development of clinical information systems to facilitate a smooth delivery of 
care and to support care providers and patients [42] and [43]. A program was 
considered comprehensive if it included interventions that could be related to at least 
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two components of the CCM, since according to the model components must be 
interrelated. 
Papers were eligible if they met the following inclusion criteria: (1) the described 
program met our operational definition of a comprehensive care program; (2) the aim 
of the program was to provide care for patients with multiple chronic diseases and/or 
frailty; and (3) the study described in the paper was an intervention study evaluating 
the effectiveness of a program. Duplicate studies were removed. 

2.3. Data extraction, quality assessment, and data analysis 
Four researchers 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. 
Cost estimates were adjusted for cross-country purchasing power differences (PPP), 
using 2011 US$ PPP, and for inflation, using Gross Domestic Product prices in order 
to make meaningful comparisons across studies [44]. 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 also scored by two 
researchers separately, based on six items adapted from two quality criteria 
lists [45] and [46] (Table 1). Similar to previous reviews [33] and [47], our list only 
included criteria that in our opinion were most relevant for studies on comprehensive 
care. Each criterion was rated as ‘+’ (criterion fulfilled), ‘−’ (criterion not fulfilled), 
or ‘?’ (criterion not reported). Since we did not use a complete standardized set of 
quality assessment criteria, we provided a total quality sum-score (ranging from 0 to 
6) per study, which was determined by counting the number of criteria scored 
positively. We considered the quality of a study as low if the total quality sum-score 
was lower than 3, moderate if it was 3, good if it was 4 or 5, and high if it was 6. 

[TABLE 1] 

2.4. Best evidence synthesis 
To draw conclusions regarding the effectiveness of comprehensive care programs, a 
best-evidence analysis was applied in line with previous 
studies [33], [48], [49] and [50]. We distinguished four levels of evidence: 
1. Strong evidence: consistent evidence for a beneficial effect of comprehensive care 
across multiple studies with good or 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 good or high quality 
sum-score; 
3. Insufficient evidence: inconsistent evidence for a beneficial effect of 
comprehensive care across multiple studies; 
4. No evidence: only few (<3) studies available and/or consistent evidence for no 
effect of comprehensive care across multiple studies. 
Results were considered consistent when at least 75% of the studies showed results 
in the same direction. Findings of studies with good or high quality sum-scores were 
valued more than findings of studies with low or moderate quality sum-scores. 
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3. RESULTS 

3.1. Study retrieval 
Our literature search yielded 2611 potentially relevant publications. On the basis of 
their titles and abstracts, 80 publications were selected for full-text screening, of 
which 18 were included. One paper was added after reference tracking, resulting in a 
total of 19 publications describing 18 different 
studies/programs [51], [52], [53], [54], [55], [56], [57],[58], [59], [60], [61], [62], [63
], [64], [65], [66], [67] and [68]. Reasons for exclusion are shown in Fig. 1. 

[FIGURE 1] 

3.2. Study characteristics 

Study designs and length of follow-up:  
Of the 18 studies, seven were randomized controlled 
trials [53], [56], [58], [59], [60], [65] and [68], five pretest–post-test 
studies [51],[54], [57], [62] and [67], three cluster randomized controlled 
trials [52], [61] and [64], two post-test only studies [55] and [63], and one was a 
quasi-randomized controlled trial [66](Table 2 and Appendix 1). Sample size varied 
from 47 to 1682 subjects [54] and [55], and the mean sample size was 497 
(SD = 465.37). Twelve studies had a total follow-up of 12 months or 
less [53], [55], [56], [59], [60], [62], [63], [64], [65], [66], [67] and [68], five studies 
had a total follow-up of longer than 12 months [51], [52], [57], [58] and [61], and 
one study did not report length of follow-up [54]. 

[TABLE 2[ 

Methodological quality of studies:  
Two studies fulfilled all quality criteria (sum-score of 6; [53] and [64]) based on 
what could be retrieved from the information provided in the papers (Table 1). Six 
studies were of good quality, i.e. they had a quality sum-score of 5[58] and [61] or 
4 [59], [60], [65] and [68]. We will refer to these eight studies as ‘studies with 
a relatively high quality sum-score’ or ‘studies of relatively high quality’ (the 
remaining ten studies we will refer to as ‘studies of relatively poor quality’). The 
observed minimum quality sum-score was 0 (n = 4; [54], [55], [57] and [67]). 

Usual care conditions: 
 In two thirds of the studies (n = 13), the effects of comprehensive care programs 
were compared with those of care as 
usual [52], [53], [56], [57], [58], [59],[60], [61], [63], [64], [65], [66] and [68]. Usual 
care was mostly described as normal access to services available to frail older and/or 
multimorbid people, routine home, primary, and hospital care. In two of these 
studies [57] and [58], the usual care conditions were not or only poorly described 
(Table 2 and Appendix 1). Five studies did not include a usual care condition, but 
evaluated the effect of comprehensive care programs over 
time [51], [54], [55], [62] and [67]. 
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3.3. Program characteristics 

Target populations:  
The 18 comprehensive care programs were implemented in the USA (n = 12), 
Canada (n = 3), Australia (n = 1), Japan (n = 1), and the Netherlands (n = 1). Twelve 
programs focused on frail elderly who were (at risk of) using long-term care or 
medical services or had difficulty in self-managing 
medications [52], [53], [55],[57], [58], [59], [61], [62], [63], [66] and [67]. Three 
programs focused on older people with (a combination of) specific chronic 
conditions such as diabetes mellitus and heart failure [56], [64] and [65], two 
programs focused on frequently admitted and/or complex patients (not necessarily 
frail/older) [51] and [54], and one program focused on kidney disease patients (not 
necessarily frail/older) with diabetes and/or cardiovascular disease [68] (Table 
2 and Appendix 1). 

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 2 and Appendix 1). Consequently, 
the type of care that was provided also differed widely between the programs. In 
some programs new partnerships between primary, secondary, home health and/or 
community care were established such as the Program of Research to Integrate 
Services for the Maintenance of Autonomy (PRISMA) and the Primary 
Interdisciplinary Elder Care at Home (PIECH) program [57] and [62]. Other 
programs were initiated from the hospital, and entailed care coordination around 
hospital discharge such as the program with a care transitions coordinator [55] or 
hospital care provision in the community setting, such as for instance the Hospital to 
Home program [67]. 

Contents:  
Table 2 and Appendix 1 illustrate the diversity in the comprehensive care programs 
with regard to the number of included interventions and related CCM 
components: two CCM components (n = 7), three CCM components 
(n = 5), four CCM components (n = 4), and five CCM components (n = 2). All 
comprehensive care programs included interventions related to innovations or 
changes in the delivery system design, such as appointing case managers, 
establishing multi-professional care groups or implementing individualized care 
plans. The majority of comprehensive care programs (n = 11) additionally 
provided decision support for healthcare providers by implementing evidence-based 
guidelines or training teams to implement new protocols. Nine programs included 
interventions to provide self-management support, such as involving patients in the 
design of their care plan and educating patients to improve self-management. 
Interventions related to involve community resources (e.g. establishing access to 
community services and partnerships with local service centers;n = 9) or to improve 
or change clinical information systems (e.g. introducing electronic patient records 
and computerized clinical charts; n = 7) were less frequently observed. Only one 
program included interventions related to changes or innovations in thehealth 
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system component. These interventions included installing committees to support 
new partnerships, employing management teams to support process and quality 
improvement, and enabling infrastructure for innovations in chronic care [57]. 

3.4. Impact of comprehensive care programs 
Table 2 and Appendix 1 present all outcomes. Here below we describe the outcomes 
that were reported in at least three studies in two parts: patient outcomes (paragraph 
3.4.1) and healthcare utilization and costs (paragraph 3.4.2). Only two (poor-quality) 
studies reported on the effectiveness of programs regarding caregiver-related 
outcomes ( Table 2 and Appendix 1). The outcomes described below are also shown 
in two summarizing figures: Fig. 2 (patient outcomes) and Fig. 3 (healthcare 
utilization and costs). More detailed information about the differences in outcomes 
between comprehensive care and usual care, or changes over time, are presented in 
(online)Appendices 2 and 3. 

[FIGURE 2] 

[FIGURE 3] 

3.4.1. Patient outcomes 

Patient satisfaction:  
Three studies measured the effect of comprehensive care on patients’ satisfaction 
with the care they received [57], [59] and [67] of which only one had a relatively 
high-quality sum-score, whereas the other two studies were of relatively poor quality. 
The relatively high-quality study reported a greater increase in satisfaction with 
home care in the comprehensive care group than in the usual care group [59]. One of 
the other studies reported a comparable beneficial effect with regard to satisfaction 
with the health services received [57], but the third study failed to show a beneficial 
effect of comprehensive care on patients’ overall satisfaction with the care program 
or their satisfaction with home care and community services [67]. 

Health-related quality of life:  
Effects on health-related quality of life were reported in nine 
studies [53], [56], [57], [58], [60], [61], [64], [67] and [68], of which six had a 
relatively high-quality sum-score. Six studies reported no beneficial effects of 
comprehensive care. One (relatively poor-quality) study found lower follow-up 
numbers of participants reporting unmet needs (i.e. disabilities not compensated by 
adequate resources) in the comprehensive care group than in the usual care 
group [57]. In two studies (one of relatively high quality [60] and one of relatively 
poor quality [67]), a beneficial effect of comprehensive care was found on both 
physical and mental health. 

Depressive symptoms:  
Four (all relatively high-quality) studies estimated the effect of comprehensive care 
on depressive symptoms [53], [58], [60] and [61]. Three studies reported no 
differences between comprehensive care and usual care groups [53],[58] and [61], 
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and one [60] reported a larger reduction of depressive symptoms in the 
comprehensive care group compared with a usual care group. 

Functional status:  
Seven studies evaluated effects of comprehensive care on patients’ functional 
status [53], [56], [57], [58], [60], [61] and [66], of which four had a relatively high-
quality sum-score. Four of the seven studies reported no beneficial effect of 
comprehensive care [56], [58], [61] and [66]. One (good-quality) study found that 
patients’ physical performance improved more in the comprehensive care group than 
in the usual care group [60], whereas another (relatively poor-quality) study found 
less functional decline in the comprehensive care group than in the usual care group, 
but no beneficial effect of comprehensive care with respect to functional 
autonomy [57]. The last (relatively high-quality) study found a beneficial effect of 
comprehensive care on physical performance, but not on performance of activities of 
daily living [53]. 

Mortality:  
Mortality was evaluated in five studies [53], [56], [58], [64] and [68], of which four 
were of relatively high quality [53], [58], [64] and [68]. None of the studies reported 
a significant difference between comprehensive care and usual care groups in 
mortality rates. 

3.4.2. Healthcare utilization and costs 

Use of outpatient healthcare services:  
Three studies estimated the effects of providing comprehensive care on the number 
of primary care or GP visits by multimorbid or frail people [52], [64] and [68], of 
which two were of relatively high quality [64] and [68]. In all three studies, a 
comparison with usual care was made. None of them showed significant effects. 
Regarding other types of outpatient care, the number of studies estimating such 
outcomes (e.g. outpatient visits to medical specialists, use of home care) was too low 
(n < 3) to be able to indicate whether comprehensive care affects the utilization of 
outpatient healthcare services. 

Use of inpatient healthcare services:  
Fifteen studies assessed the use of inpatient healthcare services by multimorbid or 
frail 
patients [51], [52], [53], [54], [55], [56], [57],[58], [59], [62], [63], [64], [66], [67] an
d [68]. Five studies were of relatively high quality[53], [58], [59], [64] and [68]. In 
ten of these studies, a comparison was made between comprehensive care and usual 
care, including four relatively high-quality studies [53],[58], [59] and [64]. Different 
indicators of inpatient healthcare utilization (e.g. number of hospital 
[re]admissions [52], [53], [55], [58], [62], [64], [66], [67] and [68], time to 
admission [53], length of stay [51], [52], [54], [56], [62] and [66], number of ED 
visits [52],[54], [57], [62], [64], [67] and [68], and number of institutionalized 
patients [53],[58] and [63]) were studied. Comprehensive care favored usual care in 
only two studies, of which one had a relatively poor– [57] and the other a relatively 
high-quality sum-score [59]. This latter study showed a lower proportion of patients 
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who had at least one hospital inpatient day during the course of study among the 
comprehensive care group. The other study showed a lower increase over time in the 
proportion of patients visiting an ED in favor of the comprehensive care group. In six 
studies no difference between the comprehensive care groups and the usual care 
groups were found for any indicator[52], [53], [58], [63], [66] and [68]. Two studies 
found opposite effects, favoring the usual care group [56] and [64]. The five studies 
that did not compare comprehensive care with usual 
care [51], [54], [55], [62] and [67] were all of relatively poor quality; they all showed 
a reduced use of inpatient healthcare (hospital (re)admission rates, number of 
hospital days and ED visits) after implementing comprehensive care with the 
situation before. 

Costs:  
Results on healthcare costs were reported in eight 
studies [51], [56], [58], [59],[62], [66], [67] and [68], of which three were of 
relatively high quality [58], [59] and [68]. One study (with a relatively high-quality 
sum-score) reported a beneficial effect of comprehensive care: the yearly costs of 
visiting an integrated clinic ($1648 per patient) were lower than the yearly costs of 
visiting separate clinics ($2818 per patient) [68]. One (uncontrolled) study of 
relatively poor quality showed a reduction of total costs and of costs related to 
unplanned hospitalizations and ED visits to be reduced after 12 months (−$27,200 
and −$20,377 respectively per patient) and 24 months (−$42,697 and −$25,761 
respectively per patient) [51], whereas another (uncontrolled) relatively poor-quality 
study reported substantial cost savings (−$2151 per patient per year) due to 
prevention of hospital readmissions [67]. In three studies, two of relatively 
poor[56] and [66] and one of relatively high quality [59], no difference in costs were 
found between comprehensive care and usual care. One (relatively high-quality) 
study found higher total costs of long-term care in the comprehensive care group 
(−$3506 per patient over two years) than in the usual care group (−$2534 per patient 
over two years)[58]. One (relatively poor-quality) study did not report outcomes 
regarding costs [62]. 

3.4.3. Summary of the best-evidence synthesis 
Considering the results on patient outcomes as summarized in Fig. 2, it seems that 
providing comprehensive care to patients with multimorbidity or frailty could result 
in patients experiencing better quality of care, a better health-related quality of life or 
functional status and less depressive symptoms, but the evidence is insufficient. 
There is no evidence that providing comprehensive care results in lower mortality 
rates. 
Considering the results on healthcare utilization and costs as summarized in Fig. 3, 
there is no evidence that providing comprehensive care to patients with 
multimorbidity or frailty results in a reduction of the number of primary care or GP 
visits by these patients. Whether providing comprehensive care reduces the use of 
inpatient care (hospitalization, use of ED visits) by patient with multiple chronic 
conditions is unclear; the evidence is insufficient. No evidence was found for a 
beneficial effect of comprehensive care on caregiver-related outcomes. Furthermore, 
we found no evidence that comprehensive care is accompanied with lower costs, but 

http://www.nivel.eu/
http://www.sciencedirect.com.proxy.library.uu.nl/science/article/pii/S0168851016300793%23bib0660
http://www.sciencedirect.com.proxy.library.uu.nl/science/article/pii/S0168851016300793%23bib0665
http://www.sciencedirect.com.proxy.library.uu.nl/science/article/pii/S0168851016300793%23bib0690
http://www.sciencedirect.com.proxy.library.uu.nl/science/article/pii/S0168851016300793%23bib0715
http://www.sciencedirect.com.proxy.library.uu.nl/science/article/pii/S0168851016300793%23bib0730
http://www.sciencedirect.com.proxy.library.uu.nl/science/article/pii/S0168851016300793%23bib0740
http://www.sciencedirect.com.proxy.library.uu.nl/science/article/pii/S0168851016300793%23bib0680
http://www.sciencedirect.com.proxy.library.uu.nl/science/article/pii/S0168851016300793%23bib0720
http://www.sciencedirect.com.proxy.library.uu.nl/science/article/pii/S0168851016300793%23bib0655
http://www.sciencedirect.com.proxy.library.uu.nl/science/article/pii/S0168851016300793%23bib0670
http://www.sciencedirect.com.proxy.library.uu.nl/science/article/pii/S0168851016300793%23bib0675
http://www.sciencedirect.com.proxy.library.uu.nl/science/article/pii/S0168851016300793%23bib0710
http://www.sciencedirect.com.proxy.library.uu.nl/science/article/pii/S0168851016300793%23bib0735
http://www.sciencedirect.com.proxy.library.uu.nl/science/article/pii/S0168851016300793%23bib0655
http://www.sciencedirect.com.proxy.library.uu.nl/science/article/pii/S0168851016300793%23bib0680
http://www.sciencedirect.com.proxy.library.uu.nl/science/article/pii/S0168851016300793%23bib0690
http://www.sciencedirect.com.proxy.library.uu.nl/science/article/pii/S0168851016300793%23bib0695
http://www.sciencedirect.com.proxy.library.uu.nl/science/article/pii/S0168851016300793%23bib0710
http://www.sciencedirect.com.proxy.library.uu.nl/science/article/pii/S0168851016300793%23bib0730
http://www.sciencedirect.com.proxy.library.uu.nl/science/article/pii/S0168851016300793%23bib0735
http://www.sciencedirect.com.proxy.library.uu.nl/science/article/pii/S0168851016300793%23bib0740
http://www.sciencedirect.com.proxy.library.uu.nl/science/article/pii/S0168851016300793%23bib0690
http://www.sciencedirect.com.proxy.library.uu.nl/science/article/pii/S0168851016300793%23bib0695
http://www.sciencedirect.com.proxy.library.uu.nl/science/article/pii/S0168851016300793%23bib0740
http://www.sciencedirect.com.proxy.library.uu.nl/science/article/pii/S0168851016300793%23bib0740
http://www.sciencedirect.com.proxy.library.uu.nl/science/article/pii/S0168851016300793%23bib0655
http://www.sciencedirect.com.proxy.library.uu.nl/science/article/pii/S0168851016300793%23bib0735
http://www.sciencedirect.com.proxy.library.uu.nl/science/article/pii/S0168851016300793%23bib0680
http://www.sciencedirect.com.proxy.library.uu.nl/science/article/pii/S0168851016300793%23bib0730
http://www.sciencedirect.com.proxy.library.uu.nl/science/article/pii/S0168851016300793%23bib0695
http://www.sciencedirect.com.proxy.library.uu.nl/science/article/pii/S0168851016300793%23bib0690
http://www.sciencedirect.com.proxy.library.uu.nl/science/article/pii/S0168851016300793%23bib0710
http://www.sciencedirect.com.proxy.library.uu.nl/science/article/pii/S0168851016300793%23fig0010
http://www.sciencedirect.com.proxy.library.uu.nl/science/article/pii/S0168851016300793%23fig0015


Hopman, P., Bruijn, S.R. de, Forjaz, M.J., Rodriguez-Blazquez, C., Tonnara, G., Lemmens, L.C., 
Onder, G., Baan, C.A., Rijken, M. Effectiveness of comprehensive care programs for patients 
with multiple chronic conditions or frailty: A systematic literature review. Health Policy: 2016, 
120(7), 818-832 

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

in fact, there were too little studies of good quality to draw conclusions in this 
respect. 

4. DISCUSSION 
Three years after the systematic literature review of de Bruin and colleagues [33], we 
repeated their approach with more recent 
studies [51], [52], [53], [54], [55], [56], [57], [58],[59], [60], [61], [62], [63], [64], [6
5], [66], [67] and [68] assessing the effectiveness of comprehensive care programs 
for people with multimorbidity or frailty on a wide range of outcome measures. We 
expected to be able to draw more firm conclusions about the effectiveness of such 
programs. Particularly in view of the increasing number of comprehensive care 
programs that have been developed for people with multiple chronic conditions in 
recent years, and the expected higher quality of the evaluation studies. 
Despite the substantial number of such programs found in European countries, as 
described in earlier studies [34] and [35], and the increased number of relatively 
high-quality evaluation studies we found over 3 years, evidence for beneficial effects 
is still limited, which confirms earlier findings in this area (e.g. [6]). Regarding 
patient outcomes, there is insufficient evidence for a beneficial effect of 
comprehensive care on multimorbid or frail patients’ satisfaction with care, their 
quality of life, depressive symptoms and functional status, whereas we found no 
evidence at all for a beneficial effect on mortality rates. No evidence was found for a 
beneficial effect of comprehensive care on caregiver-related outcomes. Regarding 
the impact of comprehensive care on healthcare utilization and costs, there is no 
evidence that the provision of comprehensive care results in a reduced number of 
primary care or GP visits by people with multimorbidity or frailty or in cost savings, 
and insufficient evidence was found that comprehensive care results in a reduced use 
of inpatient care. This is in contrast with the findings of Bruin and colleagues, who 
found moderate evidence for a beneficial effect of comprehensive care on inpatient 
healthcare utilization and healthcare costs, and insufficient evidence regarding 
outpatient healthcare utilization [33]. 
Concerning the outcomes focussing on healthcare utilization, one could question 
whether it is realistic to expect a reduction of healthcare utilization in general, given 
the high needs for care and support of these patients. However, a reduction of 
unplanned hospital admissions, readmissions and ED visits seems to be a valid goal 
to strive for, when developing and implementing comprehensive care. We therefore 
consider these types of healthcare utilization here in more detail. Regarding hospital 
admissions, none of the included studies distinguished between planned and 
unplanned admissions, so we could not draw any conclusions in this respect. 
Hospital readmissions had been evaluated in four studies [52], [55], [66] and [67], 
but none of these studies were of relatively high quality. ED visits had been 
evaluated in seven studies [52], [54], [57], [62],[64], [67] and [68], of which only 
two were of relatively high quality. The relatively high-quality study [68] found no 
difference in ED visits between comprehensive care and usual care, and the relatively 
high-quality study [64] showed more ED visits among patients receiving 
comprehensive care compared with usual care. It is clear that, like in the previous 
review of de Bruin and colleagues, the relatively poor quality of many studies 
hindered us to draw firm conclusions. Apart from that, our review did not show any 
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result whatsoever that justifies a belief in a beneficial effect of comprehensive care 
on healthcare utilization by multimorbid or frail people nor on its costs. 

4.1. Methodological considerations 
It should be acknowledged that it is difficult to explain our inconsistent findings. 
Differences were observed in program characteristics and contexts in which these 
programs were implemented. As suggested in earlier studies [61], [69], [70] and [71], 
in some countries or regions the difference between the comprehensive care program 
and usual care may have been small because of developments in usual care toward 
improving care (e.g. initiating multidisciplinary collaboration). As such, the added 
value of comprehensive care in terms of the selected outcome measures may have 
been more difficult to demonstrate. However, since the usual care conditions are 
often not well-described in the included studies it is difficult to establish whether this 
might explain the inconsistent findings. The lack of contrast between comprehensive 
care programs and usual care might also result from the opposite: that the 
comprehensive care programs have not always been implemented so well as they had 
been designed. It has been widely acknowledged that there are structural, 
organizational, and professional barriers to implementation of care innovations such 
as comprehensive care [71], [72] and [73]. These factors might have played a role in 
the studies that were included in this review too. However, as also mentioned in 
earlier studies [33] and [72], barriers and facilitators regarding implementation are 
often hardly described and it remains therefore unclear whether these have played a 
role. 
Furthermore, studies were included regardless of how ‘multimorbidity’ and ‘frailty’ 
were operationalized. As such, target groups of the included comprehensive care 
programs varied significantly. We further observed a wide variety in outcome 
measures and instruments used in the included evaluation studies. Consequently, 
there were not sufficient studies with enough data to perform a meta-analysis. We 
therefore decided to perform a best evidence synthesis of the results to be able to 
summarize available evidence in a structured way. 
Remarkably few studies from European countries could be included in both the 
previous review of de Bruin et al. [33] (n = 4) and the current one (n = 1), whereas 
the development and implementation of comprehensive care programs for people 
with multiple chronic conditions in European countries seems to be well 
underway[34] and [35]. This discrepancy may be partly explained by the fact that 
both reviews only included English language papers. However, our experience from 
the EC funded ICARE4EU project [74] and SUSTAIN project [75] also makes us to 
suspect that many comprehensive care programs targeting people with multiple 
chronic conditions in European countries have not been thoroughly evaluated or 
described in the literature yet [35]. 

4.2. Recommendations 
Based on the current evidence, we still cannot draw firm conclusions on the 
effectiveness of comprehensive care for people with multiple chronic conditions. 
Patient-reported outcome measures may be the ones most likely to be positively 
influenced by the provision of comprehensive care. Nevertheless, the patient-
reported outcome measures that have most often been used in evaluation studies may 
not always be the most appropriate ones to estimate the effects of comprehensive 
care programs for people with multimorbidity or frailty. For instance, improving 
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physical functioning may not always be a realistic goal to strive for in these patients. 
And expecting a reduction of depressive symptoms is not relevant if depressive 
complaints are not an issue for individual patients or if the interventions selected for 
a patient, do not aim to alleviate depressive symptoms. It is therefore recommended, 
in line with Smith and colleagues [6], to tailor interventions within comprehensive 
care programs to the individual needs of patients. Moreover, we recommend 
evaluating the effects of comprehensive care on outcome measures that really matter 
to patients. As such, it may be worthwhile to develop and use valid instruments that 
assess personal goal attainment of patients with multiple chronic 
conditions [76] and [77]. 
Since it is still difficult to establish which target groups will benefit from 
comprehensive care most, it is further recommended to increase the samples sizes of 
future evaluation studies. This will allow us to perform sub-group analyses, so that 
more insight can be gained in which patients (with specific socio-economic or illness 
related characteristics, but also with specific preferences and competencies) might 
benefit from a specific approach. Future program evaluations could benefit from 
cross-country agreement on the use of a confined set of internationally validated 
outcome measures, in addition to more program-specific outcomes measures, if 
necessary. Agreement on outcomes measures might also help to apply meta-analysis, 
which may especially be useful when sample sizes of separate studies are low. The 
Joint Action on chronic diseases and promoting healthy aging across the life cycle 
(JA-CHRODIS [78]) and/or the European Innovation Partnership on Active and 
Healthy Ageing [79], both initiatives of the European Commission, could provide an 
acknowledged platform for such arrangements at a European level. These European 
initiatives might also facilitate the exchange of knowledge about the effects of 
comprehensive care programs implemented in European countries. Also other 
European wide projects such as the ICARE4EU project [74] and the SUSTAIN 
project [75] will contribute to the knowledge base. These projects will provide 
starting-points for how to improve current practice in comprehensive care and how to 
transfer lessons learned to other health systems and regions. Particularly because it is 
expected that the cross-country comparisons that are central in these projects may 
help us to further understand why programs do not always live up to their promise 
(e.g. are programs or program components not effective, are programs not provided 
to the right target group, are programs not correctly implemented, which barriers 
hamper successful implementation etc.). Such knowledge is of utmost importance for 
policy-makers and decision-makers tasked with designing, establishing and 
maintaining systems of comprehensive care so that they can make more evidence-
informed decisions. 

5. CONCLUSION 
This review revealed no indications that implementing programs providing 
comprehensive care for people with multimorbidity or frailty results in a reduction of 
health services utilization or costs. Providing comprehensive care might increase 
multimorbid or frail patients’ satisfaction with care and improve their health-related 
quality of life or functional status, but evidence for this is still insufficient. 
Comprehensive or integrated care programs are nowadays more often implemented 
in European countries or regions, but this is not reflected yet in a substantial number 
of well-designed evaluation studies from European countries. Moreover, the quality 
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of the evaluation studies in general lags behind, which hampers making progress in 
developing comprehensive care for people with multiple chronic conditions that is 
really evidence-based. To promote the performance of evaluation studies focusing on 
the effectiveness of European programs, and to enhance their quality and cohesion, 
researchers in European countries need to collaborate and exchange their knowledge 
and experience. The findings of and experiences with the European DISMEVAL 
project regarding the evaluation of chronic disease management programs [80] may 
be useful to apply to the evaluation of comprehensive or integrated care programs for 
multimorbid or frail people as well. The JA-CHRODIS could serve as a platform for 
collaboration and knowledge exchange for this purpose. 
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