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a  b  s  t  r  a  c  t

In response  to the  growing  populations  of  people  with  multiple  chronic  diseases,  new  models  of  care  are
currently  being  developed  in  European  countries  to better  meet  the  needs  of these  people. This  paper  aims
to  describe  the occurrence  and  characteristics  of various  types  of  integrated  care practices  in  European
countries  that  target  people  with  multimorbidity.

Data were  analysed  from  multimorbidity  care  practices  participating  in the  Innovating  care  for  people
with  multiple  chronic  conditions  (ICARE4EU)  project,  covering  all 28  EU  Member  States,  Iceland,  Norway
and  Switzerland.

A total  of 112 practices  in  24  countries  were  included:  65  focus  on  patients  with  any  combination
of chronic  diseases,  30  on  patients  with  a specific  chronic  disease  with  all  kinds  of comorbidities  and
17  on  patients  with  a combination  of  specific  chronic  diseases.  Practices  that focus  on  a specific  index
disease  or  a  combination  of  specific  diseases  are less  extensive  regarding  the  type,  breadth  and  degree  of

integration  than  practices  that  focus  on  any  combination  of  diseases.  The  latter  type is more  often  seen  in
countries  where  more  disciplines,  e.g.  community  nurses,  physiotherapists,  social  workers,  work  in the
same  primary  care  practice  as  the  general  practitioners.

Non-disease  specific  practices  put more  emphasis  on  patient  involvement  and  provide  more  compre-
hensive  care,  which  are  important  preconditions  for  person-centered  multimorbidity  care.

© 2017  The  Authors.  Published  by Elsevier  Ireland  Ltd.  This  is an  open  access  article  under  the CC
. Introduction

European countries, as many other countries worldwide, face
 rapid increase in the number of inhabitants living with chronic
onditions, which puts a high pressure on their health systems [e.g.

,2]. Awareness has raised that multimorbidity, i.e. the co-existence
f two or more chronic diseases in a person, may  be an even greater
hallenge for healthcare [e.g. 3,4]. Not only do data show that an
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olicy and The European Observatory on Health Systems and Policies.
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BY-NC-ND  license  (http://creativecommons.org/licenses/by-nc-nd/4.0/).

increasing proportion of the chronically ill is multimorbid [e.g. 4,5],
caring for people with multimorbidity also seems to be more com-
plicated.

As a response to the rising numbers of people with (single)
chronic diseases such as diabetes and COPD, many European coun-
tries have implemented disease management programs (DMPs)
over the last decades [e.g. 6,7]. Although definitions of disease man-
agement differ, it is generally considered a programmatic approach
to care provided by multidisciplinary teams of care providers, sup-
porting patients’ self-management and collecting data on patient

outcomes to monitor individual progress and program results [e.g.
8,9]. However, most DMPs are not designed to meet the various
health needs of people with multimorbidity, as they focus on sin-
gle diseases [6,7,10]. In countries where people are enlisted with a
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eneral practitioner in primary care, patients with multimorbidity
ay  be better off, as the principles of primary care, i.e., first contact,

ontinuous, comprehensive and coordinated care [11], may  better
t their needs. Hansen and colleagues [12] found better (self-rated)
ealth outcomes in people with multimorbidity living in countries
ith a strong primary care structure, high continuity of care and

 comprehensive primary care system. Nevertheless, many people
ith multimorbidity (also) need specialized care, and inter-sectoral

oordination as well as collaboration between primary care and
pecialized care still show many obstacles to overcome [e.g. 13].
n addition, ambulatory specialist and hospital care in European
ountries are almost entirely organized around medical specialties
ocusing on specific organ systems, which carries with it the risk of
osing sight of a patient’s integral health condition. The so-called
ertical silos are an important reason why care for people with
ultimorbidity is suboptimal in many countries.
To reduce fragmentation of care and better meet the needs of

eople with multimorbidity, alternative care models have been
eveloped [e.g. 14–16] and several of these models are currently
eing implemented at a local level in European countries [17]. A
ommonality of these models is that they all capture the notion
f integrated care. The concept of care integration may  refer to
arious theoretically distinguished dimensions, such as the type of
ntegration (e.g. functional, organizational, clinical), the breadth of
ervices provided and the degree of integration (from collaboration
f separate services to full integration) [9,11]. As these dimensions
llustrate the wide range of approaches covered by the concept,

e adopt the broad working definition of Nolte & Pitchforth [18]
hat builds on the goal of integrated care: “any initiative seeking to
mprove outcomes for those with (complex) chronic health prob-
ems and needs, by overcoming issues of fragmentation through
inkage or coordination of services of different providers along the
ontinuum of care.”

Nolte and McKee [9] initially suggested that disease manage-
ent and integrated care might reflect two ends of a spectrum of

pproaches, with on the one hand disease management targeting
ersons with a single chronic disease and on the other integrated
are programs targeting persons with multiple chronic diseases
ho often experience functional impairments as well. However,

his unidimensional view may  not fit the variety of current care
pproaches targeting people with multiple chronic conditions, as
olte and Pitchforth later recognized [18]. Moreover, it may  not do

ustice to the various needs of people with multimorbidity. Hopman
nd colleagues [19] showed that people with multimorbidity vary
reatly regarding their needs for care and support: many of them
o not experience more health problems than people with one
hronic disease, whereas others have many problems and in differ-
nt domains of life, which may  ask for more extensive (integrated)
are and support, e.g. including mental health care, social care or
ommunity services. As subpopulations of people with multimor-
idity have different needs for care and support, we also expect
are approaches targeting these subgroups to show different char-
cteristics.

The aim of this paper is to gain more insight in various integrated
are practices that have been developed in European countries to
mprove care for populations with multiple chronic conditions.
ather than profiling these practices according to dimensions of
heoretical models of integrated care, we describe and profile
hem according to the way multimorbidity is approached in these
ractices. Roughly speaking, three types of multimorbidity care
ractices could be distinguished in this respect:
. practices that focus on a specific chronic disease (‘index dis-
ease’) with other chronic conditions considered as (related or
unrelated) comorbidities; such practices may  develop from sin-
gle DMPs by providing additional care and support services for
cy 122 (2018) 44–52 45

patients who need extra care or support because of their comor-
bidities;

2. practices where the focus is on a specific combination of two
or three chronic diseases, in which this combination of diseases
could be considered as a specific condition and its management
might follow disease management principles;

3. practices that do not focus on specific (combinations of) chronic
diseases, but have adopted principles of person-centered care,
in which assessing and prioritizing the health needs of persons
with multimorbidity guide individual care trajectories.

In this paper we  explore the occurrence of these types of
practices in European countries and examine whether they show
specific characteristics, for instance whether practices with a
disease-specific focus of multimorbidity (type 1 and 2) have dif-
ferent objectives or involve other types of care providers than
practices with a non-disease specific focus (type 3). Therefore, our
first research questions are:

1 Which types of multimorbidity care practices, distinguished
according to their multimorbidity focus, occur in European coun-
tries?

2 Do these different types of multimorbidity care practices show
specific characteristics, i.e. do they differ regarding their objec-
tives, provided care or care providers involved?

In addition to this profiling of integrated care practices for
patients with multimorbidity, we aim to explore whether char-
acteristics of the national context relate to the type of practices
that occur in European countries. Ideally, one would expect the
health needs of a population to determine, at least to some extent,
the type of care practices that have been developed in a certain
context. For instance, in countries with a relatively high preva-
lence of specific chronic diseases, disease-specific multimorbidity
care practices may  be developed more often. And in countries with
a relatively high proportion of the population aged 80 and over,
one might expect non-disease specific approaches to dominate, as
especially among the elderly a multiplicity of interrelated health
problems requiring a more holistic approach is often seen. Schäfer
and colleagues [20] found some evidence that European countries
have indeed responded to changes in their populations over the
period 1993–2012 by increasing the involvement of general prac-
titioners in the treatment of (mainly) chronic diseases in the last
decade.

Apart from population characteristics or needs, characteristics
of the health system and its health workforce may also relate to
the type of multimorbidity care practices that occur in a coun-
try. For instance, we expect non-disease specific practices to occur
more often in countries where primary care services contribute
more substantially to the management of chronic diseases and in
countries with a relatively large proportion of generalist medical
practitioners, such as general practitioners or primary health care
physicians. Non-disease specific practices may  also be seen more
often in countries with a tax based financing system than in coun-
tries with an insurance based system, as there may be less barriers
between different sectors of the health system and the range of
services they cover (e.g. social services) in tax based systems. Dif-
ferent types of multimorbidity care practices may  also be seen in
centralized and decentralized health systems, although it is difficult
to formulate any hypotheses in this respect, given the great variety

in decentralized health systems. Local governance might facilitate
inter-sectoral integration, which could support the implementa-
tion of non-disease specific practices. For the purpose of this part
of our study we formulated a third research question:
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 Do different types of multimorbidity care practices relate to
characteristics of the countries in which they occur; more specif-
ically, to characteristics of their population, health workforce and
health system?

. Methods

For this study we used data from the European ICARE4EU (Inno-
ating care for people with multiple chronic conditions) project
21]. This project was initiated in 2013 to contribute to the innova-
ion of care for European citizens with multiple chronic conditions
y gaining more insight into potentially effective and efficient
atient-centered, multi-disciplinary care approaches that have
een developed and implemented in European countries or regions.

.1. Data collection

Expert organizations in 31 European countries identified prac-
ices or programs (further referred to as ‘practices’) that provided
are for people with multimorbidity. Inclusion criteria for these
ractices were:

. target adult people with multimorbidity, defined as two or more
medically (i.e. somatic and/or psychiatric) diagnosed chronic
(not fully curable) or long lasting (at least six months) diseases,
of which at least one of a (primarily) somatic nature;

. include formalized collaboration(s) between at least two ser-
vices, including medical services;

. evaluated or planned to be evaluable in some way;

. currently running or finished less than 24 months ago or starting
within the next 12 months.

The eligibility of the identified practices was checked by the

CARE4EU project team. Subsequently, expert organizations were
sked to send information about the ICARE4EU project and a link
o an online questionnaire to the managers of all eligible practices
hey had identified in their country. These managers were asked to

able 1
ain objective(s) of the multimorbidity care practices.

Total
(N = 112)

D
m
(N

%  %

Improving accessibility of services 59.8 5
Reducing inequalities in access to care and support

services
47.3 4

Identification of target group patients 52.7 5
Promoting evidence-based practice 51.8 6
Improving care coordination 71.4 7
Increasing multi-disciplinary collaboration 78.6 7
Improving integration of different units (within an

organization)
54.5 4

Improving integration of different organizations 48.2 3
Improving patient involvement 73.2 6
Improving involvement of informal carers (e.g. family,

friends, neighbours and/or volunteers)
46.4 4

Improving patient safety 56.3 4
Improving early detection of additional/co-morbid

diseases
42.0 4

Decreasing/delaying complications 64.3 7
Improving functional status (preventing or reducing

functional disability)
55.4 5

Decreasing morbidity 59.8 6
Decreasing mortality 47.3 5
Preventing or reducing misuse of services 38.4 3
Preventing or reducing over-use of services 50.0 4
Reducing hospital admissions 67.9 6
Reducing emergency/acute care visits 58.9 5
Reducing (public) costs 60.7 5
cy 122 (2018) 44–52

fill in the questionnaire, which was available in eleven languages
and contained questions on the multimorbidity focus of the prac-
tice and a broad variety of characteristics, including its objectives,
the care providers involved and the types of care provided.

For the purpose of this study (research question 3), we  also
retrieved data from European databases with country character-
istics, such as characteristics of their population, health workforce
and health system.

2.2. Measures

2.2.1. Multimorbidity focus
After an open question to describe briefly how multimorbid-

ity was defined in the practice, respondents on the survey were
asked to indicate whether in the practice multimorbidity referred
to ‘multimorbidity in general’, ‘a combination of specific diagnoses,
namely . . .’  (e.g., type 2 diabetes and depression) or ‘a specific diag-
nosis (“index disease”) with a variety of possible comorbidities,
namely . . .’  (e.g., type 2 diabetes with any other chronic condi-
tion(s)).

2.2.2. Practice characteristics
2.2.2.1. Main objectives. We  composed a list of 22 objectives
that covered several areas for improvement of chronic care,
such as access to services, identification of target groups,
evidence-based practice, integration of services, quality of care,
patient-centeredness, patient outcomes, service utilization and
costs (see Table 1 for specific items). Respondents were asked to
tick all boxes that applied to the main objectives of the practice.

2.2.2.2. Provided care. Respondents were asked to indicate which
types of care for people with multimorbidity were provided by

the practice. The 18 included types of care related to prevention,
diagnostics, medical care, nursing care, social care, informal care,
home care, medical and non-medical treatments, medication man-
agement, adherence, case management, care after discharge from

isease-specific
ultimorbidity approach

 = 47)

Non-specific
multimorbidity approach
(N = 65)

P-value
(Chi-square te st)

 %

1.1 66.2 0.108
0.4 52.3 0.214

3.3 52.3 0.926
3.8 43.1 0.030
0.2 72.3 0.809
6.6 80.0 0.665
6.8 60.0 0.167

4.0 58.5 0.011
1.7 81.5 0.019
0.4 50.8 0.279

6.8 63.1 0.087
8.9 36.9 0.204

0.2 60.0 0.266
7.4 53.8 0.705

6.0 55.4 0.260
5.3 41.5 0.149
6.2 40.0 0.681
4.7 53.8 0.338
6.0 69.2 0.714
7.4 60.0 0.786
9.6 61.5 0.834
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ospital, rehabilitation and reintegration, and monitoring. Respon-
ents were asked to tick all boxes that applied to the practice.

.2.2.3. Care providers involved. The ICARE4EU survey contained
ne question about the types of services involved in the prac-
ice (10 types specified and an option to add other types; e.g.,
niversity hospital, general hospital, primary care practice, nurs-

ng home, social care service, pharmacy). In addition, the survey
ontained a question about the types of care providers involved
12 options; e.g., general practitioners, medical specialists, physio-
herapists, social workers, informal caregivers). Respondents were
sked to tick all boxes that applied to the practice. Two additional
tems were included to assess whether some types of care inte-
ration applied to the practice, i.e., coordination of medical care
ervices and collaboration between medical and non-medical ser-
ices (answering options: yes/no).

.2.3. Country characteristics

.2.3.1. Population characteristics/needs. We  included three indica-
ors to assess the needs for integrated care of a country’s population.
irst, the proportion of the population aged 80 and over in 2013. This
ndicator was retrieved from the set of European Core Health Indi-
ators (ECHI) provided by Eurostat [22]. Second, the (age-adjusted)
revalence of diabetes among men and women aged 18 and over in
014. This indicator was retrieved from the NCD Risk Factor Collab-
ration (NCD-RisC) database [23]. And third, the estimated mean
umber of self-reported chronic conditions among a country’s pop-
lation. This indicator was computed from individual-level data
rom the Eurobarometer survey of the European Commission, wave
6.2, conducted in 2006 in 29 European countries (26,778 respon-
ents in 27 EU Member States) [24]. To assess the mean number of
elf-reported chronic conditions 13 health problems of the Euro-
arometer survey were taken into account: diabetes; allergies;
sthma; hypertension (high blood pressure); long-standing prob-
ems with muscles, bones, and joints (rheumatism or arthritis);
ancer; cataract; migraines or frequent headaches; chronic bron-
hitis or emphysema; osteoporosis; stroke or cerebral hemorrhage;
eptic ulcer (gastric or duodenal ulcer); and chronic anxiety or
epression.

.2.3.2. Health workforce characteristics. We  included three char-
cteristics of a country’s health workforce. First, the proportion of
eneralist medical practitioners among the total number of physicians
n 2013. This indicator was computed from Eurostat data: the num-
er of generalist medical practitioners in a country in 2013 divided
y the total number of physicians in a country on January 1, 2013
25]. For Bulgaria and Cyprus we used data of 2014, as the num-
er of generalist medical practitioners in these countries was not
vailable for 2013.

Second, the median number of disciplines working in the same
rimary care practice in 2012, in addition to general practitioner(s)
GP(s)). This variable was derived from the QUALICOPC study [26]
nd based on a survey among general practitioners in 28 European
ountries (response target 220 GPs per country) [e.g. 27]. The sur-
ey question was: ‘Which of the following disciplines are working
n your practice/centre?’ GPs could select from a list of 12 pro-
essional groups: receptionist/medical secretary; practice nurse;
ommunity/home care nurse; psychiatric nurse; nurse practitioner
function between physician and nurse); assistant for laboratory
ork; manager of the centre or practice (not a physician); mid-
ife; physiotherapist; dentist; pharmacist; social worker. For each

ountry the median number of disciplines working in the primary

are practice, in addition to the GP(s), was computed (theoreti-
al range: 0–12). The third workforce characteristic we  included
as derived from the same survey among GPs: involvement of gen-

ral practitioners in the treatment of diseases in 2012. GPs were
cy 122 (2018) 44–52 47

asked to rate their involvement, on a scale from 1 ‘seldom or
never’ to 4 ‘(almost) always’, in the treatment and follow-up of
patients belonging to their practice population with the follow-
ing 12 diseases: chronic bronchitis/COPD, hordeolum (stye), peptic
ulcer, herniatic disclesion, congestive heart failure, pneumonia,
peritonsillar abcess, Parkinson’s disease, uncomplicated diabetes
(type 2), rheumatoid arthritis, depression, and myocardial infarc-
tion. A scale score for each country was  calculated using ecometric
analysis (latent multilevel variable analysis), correcting for differ-
ences in the number of respondents per country and in individual
differences among the respondents, and for variation due to mea-
surement error [28,29]. Scale scores could range between 1 and 4;
a higher score indicated more involvement of GPs in the treatment
of these diseases.

2.2.3.3. Health system characteristics. We also included three basic
characteristics of a country’s health system. The first one was the
total expenditures on health care as proportion of the gross domes-
tic product of a country in 2013. This variable was retrieved from
the WHO  Health Accounts database [30]. Second, we  used a rough
typology of a country’s level of (de)centralization of its health system:
either a (more) centralized or a (more) decentralized health system.
This variable was based on what level decision making and exec-
utive powers were situated in a country. The third variable was a
rough typology of a country’s financing system of health care: either
(predominantly) tax based or insurance based/mixed. The last two
variables were derived from descriptive data in countries’ latest
(in 2013) health system review published in the Health System in
Transition series [31].

2.3. Statistical analyses

We conducted univariate (frequencies) and bivariate analyses
(crosstabs with chi-square tests) to answer research questions
1 and 2 respectively. To answer research question 3, we con-
ducted multilevel logistic regression analyses. We  estimated a
two-level regression model (level 1: integrated care practices; level
2: countries) predicting the type of practice: disease-specific versus
non-specific (dependent variable). Starting with a null model, we
estimated the total variance at country level. Subsequently, we
estimated a second model including a country characteristic (stan-
dardized in case of a continuous or count variable) as a predictor
variable at country level. The odds ratio with 95% confidence inter-
val, the Z-statistic and resulting P-value were provided for the fixed
effect of the country characteristic. In addition, we computed the
proportion of variance at country level explained by the country
characteristic included in the model. This was done by subtracting
the remaining variance at country level of the second model from
the total variance at country level of the null model, dividing this by
the variance at country level of the null model and multiplying the
result with 100 (proportional change of variance (PCV)) [32]. Anal-
yses were conducted for each country characteristic separately.

3. Results

3.1. Occurrence of multimorbidity care practices in European
countries

The 31 expert organizations identified 123 practices that met  all
inclusion criteria in 25 countries. In six countries no eligible prac-
tices were found; these were all Eastern European countries. Most
practices were found in Spain (15), the UK (12) and France (11).

However, due to staff problems of the French expert organization,
data of the 11 practices identified in France are missing, resulting
in data of 112 practices available for analysis. These practices were
operational in south Europe (n = 42), northwest Europe (n = 26),
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Table 2
Types of prevention and care provided by multimorbidity care practices.

Total
(N = 112)

Disease-specific
multimorbidity
approach (N = 47)

Non-specific
multimorbidity
approach (N = 65)

P-value
(Chi-square test)

%  % %

Lifestyle and health behaviour 65.2 63.8 66.2 0.799
Early  detection of new comorbidities 43.8 44.7 43.1 0.866
Prevention/delay of deterioration 68.8 74.5 64.6 0.267
Prevention/reduction of functional disability 57.1 59.6 55.4 0.658
Diagnostics 47.3 57.4 40.0 0.068
Medical care 73.2 76.6 70.8 0.492
Nursing care 64.3 55.3 70.8 0.092
Social  care 43.8 34.0 50.8 0.078
Informal care, working with carers as co-care providers 26.8 23.4 29.2 0.492
Informal care, targeting carers as co-clients 19.6 8.5 27.7 0.012
Home  care 48.2 36.2 56.9 0.030
Medical treatment interventions 62.5 68.1 58.5 0.299
Non-medical treatment interventions 50.0 51.1 49.2 0.848
Adherence to medication 63.4 63.8 63.1 0.935
Adherence to non-pharmaceutical interventions 48.2 51.1 46.2 0.608
Polypharmacy management 44.6 38.3 49.2 0.251
Case  management 39.3 29.8 46.2 0.080
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Care  after discharge 45.5 

Rehabilitation and reintegration 50.9 

Monitoring 55.4 

candinavia (n = 23), central Europe (n = 10), the Baltic states (n = 6)
nd eastern Europe (n = 5).

.2. Multimorbidity focus

Regarding their focus on multimorbidity, 65 practices (58%)
ocused on multimorbidity in general, thus targeting people with
ny combination of chronic diseases or conditions. Thirty practices
27%) focused on a specific chronic disease (index disease) in combi-
ation with some or any other chronic conditions. Diabetes mellitus
type 2) was by far the most frequently reported index disease,
ollowed by COPD, asthma and obesity. Mental disorders and/or
ehavioral problems were reported three times as the index dis-
ase and cancer two times. Hypertension, ischemic heart disease,
enal disease, osteoarthritis, anxiety and depression were the most
requently reported comorbidities that were taken into account.
inally, 17 practices (15%) focused on a specific combination of two
r three chronic diseases. Combinations most often included dia-
etes mellitus, ischemic heart disease, heart failure, hypertension,
enal disease, COPD and/or asthma. Depression and dementia were
oth reported twice in these combinations.

For further analyses, the practices focusing on a specific index
isease or on a combination of specific chronic diseases were taken
ogether, allowing us to distinguish two types of practices accord-
ng to their multimorbidity focus: disease-specific (n = 47) versus
on-specific (n = 65) practices. People aged 65 and over as well
s frail elderly were significantly more often reported to be spe-
ific target groups of the latter type; respectively 55% versus 29%
P = 0.007) and 49% versus 30% (P = 0.039).

.3. Characteristics of disease-specific versus non-specific
ntegrated care practices

.3.1. Main objectives
In general, most frequently reported main objectives of the

ractices were to increase multidisciplinary collaboration (79%),
mprove patient involvement (73%) and care coordination (71%)
see Table 1). Practices with a disease-specific multimorbidity focus

lso had the promotion of evidence-based practice often as one of
heir main objectives (64%), whereas this was significantly less the
ase for practices with a non-specific multimorbidity focus (43%).
n contrast, the latter practices significantly more often aimed to
42.6 47.7 0.590
48.9 52.3 0.725
57.4 53.8 0.705

improve the integration of different organization (59% vs 34%) and
they also more frequently aimed to improve patient involvement
(82% vs 62%).

3.3.2. Prevention and care included
Regarding the types of prevention and/or care provided by the

practices, Table 2 shows no significant differences in preventive
activities (first four items) and diagnostics (fifth item) between the
two types of multimorbidity care practices, although there seemed
to be slightly more emphasis on prevention and diagnostics in the
practices with a disease-specific multimorbidity focus. Regarding
the care provided, the practices with a non-specific multimorbid-
ity focus seemed to be more comprehensive, as these practices
more often provided support for informal carers (28% vs 9%) and
home care (57% vs 36%). Nursing and social care were also rela-
tively frequently provided by the practices targeting a non-specific
multimorbidity population, but the differences with the practices
with a disease-specific focus were not significant. The same holds
for case management, which was provided by almost half of the
practices with a non-specific multimorbidity focus (46%).

3.3.3. Services and care providers involved
Primary care was most often involved in both types of multi-

morbidity care practices (71%), but there was a trend towards a
more frequent involvement of primary care in the practices with a
non-specific multimorbidity focus (77% vs 62%). On the other hand,
in practices that were targeting patients with a specific index dis-
ease or combination of diseases university hospitals were relatively
frequently involved (47%), while these were involved in only one
third (34%) of the non-specific multimorbidity practices. Significant
differences between the two  practice types existed with regard to
the involvement of pharmacy (29% vs 13%, P = 0.039), social services
(39% vs 19%, P = 0.028), community or home care services (43% vs
17%, P = 0.004) and nursing homes (31% vs 13%, P = 0.026). These
differences reflect the comprehensiveness of the care provided by
the non-specific type of multimorbidity care practice.

With regard to the care providers involved, the same picture
comes to the fore. GPs were most often involved in the multimor-

bidity care practices (81%), regardless of their multimorbidity focus.
Medical specialists were significantly more often involved in the
practices focusing on a specific index disease or combination of
diseases (81% vs 54%, P = 0.003), whereas home helps and district
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Table 3
Relationships between country-level characteristics and the multimorbidity focus of the care practice; results of two-level logistic regression model; separate analyses for each country characteristic.

Dependent variable: disease specific focus (versus non-specific focus)

Number of
countries

Number of
practices

Odds ratio
(95%-CI)

Z-statistic
(P-value)

Variance at country level

Null model Model with country
characteristic as predictor
variable

Proportion of variance
explained by country
characteristic

Population characteristics
Proportion of population aged 80 and over in 2013 24 112 1.417

(0.696–2.887)
0.96 (.337) 1.431 1.401 2.2

-  Prevalence of diabetes in population aged 18 and
older in 2014:
- Men

24 112 0.741
(0.388–1.415)

−0.91 (.364) 1.431 1.201 16.1

-  Women 24 112 0.753
(0.403–1.406

−0.89 (.373) 1.431 1.289 10.0

Mean  number of self-reported chronic conditions in
2006

20 98 0.755
(0.324–1.759)

−0.65 (.515) 1.625 1.568 3.5

Health  workforce characteristics
Proportion of generalist medical practitioners in 2013 24 112 1.046

(0.534–2.050)
0.13 (.895) 1.431 1.436a 0.0

Median number of extra disciplines in the primary care
practice in 2012

23 108 0.465
(0.249–0.868)

−2.40 (.016) 1.477 0.684 53.7

Involvement of GPs in treatment of diseases in 2012 23 108 0.818
(0.404–1.658)

−1.12 (.262) 1.477 1.420 3.9

Health  system characteristics
Health expenditures as proportion of gross DMP in
2013

24 112 1.250
(0.670–2.329)

0.70 (.483) 1.431 1.358 5.2

Centralized health system (versus decentralized) 23 111 2.029
(0.547–7.530)

1.06 (.290) 1.424 1.169 17.9

Tax  based financing (versus insurance based/mixed) 23 111 0.551
(0.140–2.173)

−0.85 (.395) 1.424 1.340 5.9

a Due to estimation, this variance component is slightly larger than the estimated variance component of the null model.
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r community nurses were more often involved in the practices
ith a non-specific multimorbidity focus, respectively 49% versus

9% (P = 0.001) and 66% versus 36% (P = 0.002).
Coordination of medical services was more often part of the

ractices with a non-specific multimorbidity focus (68% vs 49%,
 = .046). Also, collaboration between medical and non-medical ser-
ices was more often part of practices of the non-specific type (69%
ersus 47%, P = 0.017).

.4. Country characteristics related to type of multimorbidity
are practice

The intraclass correlation coefficient computed from the two-
evel logistic regression model was 0.303 (se 0.150), indicating
hat the way multimorbidity was approached in the 112 practices
either disease-specific or non-specific) could be explained to some
xtent by the countries in which they occur. This implies that prac-
ices with a disease-specific focus on multimorbidity (compared
o a non-specific focus) were more often found in some countries
han in others. Table 3 shows that the only characteristic that was
f predictive value in this respect was the number of disciplines
orking in the same primary care practice as the GP(s). In countries

n which more other disciplines work in the primary care prac-
ice, it is more likely that multimorbidity care approaches with a
on-disease specific focus occur.

. Discussion

.1. Occurrence of multimorbidity care practices

In many European countries integrated care practices that tar-
et people with multiple chronic diseases occur, but not already on

 large scale. In most countries only a few of such practices could
e identified. In six of the 31 countries included in this study, no
uch practices were found. These were all Eastern European coun-
ries, where multimorbidity may  be even more prevalent than in
ther European regions. For instance, results from the European
HARE survey 2010/2011 show the highest proportions of people
ged 50 or older reporting multiple chronic conditions in Hungary
58%), Estonia (56%) and Poland (55%) [33], all countries where no

ultimorbidity practices had been identified by national expert
rganisations.

.2. Multimorbidity focus

More than half of the identified practices (58%) provide care for
ultimorbid patients with any combination of chronic diseases.
alf of these specifically target (frail) older people with multiple
hronic conditions. Thirty practices (27%) focus on a specific chronic
isease (‘index disease’) in combination with some or any other
hronic condition, and 17 practices (15%) focus on a combination
f two or three specific chronic diseases.

.3. Non-specific multimorbidity care practices

Practices of the non-specific type show characteristics that
eflect a person-centered care approach. Key elements of
erson-centered care are (1) active participation of patients in
oal-setting and decision-making about the care provided and
elf-management of their conditions, (2) involvement of infor-
al  carers, and (3) provision of coordinated multidisciplinary care

34]. This study shows that practices with a non-specific mul-

imorbidity focus put more emphasis on patient involvement,
nvolvement of informal carers as co-clients, involvement of non-

edical disciplines such as nursing, home care and social care, and
n inter-organizational collaboration. As such, they may  be well
cy 122 (2018) 44–52

prepared to address social problems as well, and take variations in
patients’ needs over the patient journey into account.

4.4. Disease-specific multimorbidity care practices

Practices that focus on multimorbidity in people with a spe-
cific chronic disease (‘index disease’) most often target patients
with type 2 diabetes who develop complications or comorbidities.
As diabetes type 2 is highly prevalent in all European countries
[35], this is not surprising. The reported comorbidities suggest that
many of the practices of this type, regardless of their specific index
disease, focus on comorbidities related to the index disease. This
finding supports the surmise that these multimorbidity care prac-
tices have developed from single disease DMPs.

Practices that focus on a combination of specific chronic dis-
eases (without considering one of them as the index disease) do
not deviate much from the previous type of practices with regard
to the chronic diseases they focus on, which makes distinguishing
the two  types arbitrary. Therefore, combining these two types into
one category of disease-specific multimorbidity practices, as we did
in our bivariate analyses, seems justified.

Disease-specific multimorbidity practices are integrated care
practices just as well, as are DMPs for single chronic diseases.
However, regarding the type, breadth and degree of integration
[9,11], these practices reflect a less extensive integration of care.
Clinical integration, i.e. coordination of care and multidisciplinary
collaboration for individual patients, seems as frequent as in the
non-specific multimorbidity care practices, but integration of orga-
nizations is less often seen and the breadth of services provided is
more limited. Collaboration seems to be confined to medical disci-
plines; non-medical services such as social care and home care are
less often involved. As many people with type 2 diabetes [e.g.,35,36]
and/or cardiovascular disease [e.g.,37] and/or COPD [e.g.,38] are
older people, it is unlikely that these people are less in need of
social care or community services than other people with multi-
ple chronic conditions. For instance, a study in the Netherlands
showed that only a limited part of the total care consumption of
type 2 diabetes patients was  covered by the Dutch care standard
for diabetes type 2, which defines the care included in the regional
DMPs [39]. The high rate of multimorbidity (60%) among the dia-
betes patients was an important explanation for this finding. DMPs
aim to improve care coordination for chronic disease patients, but
focusing on a single disease or, in our case, on a limited number of
related comorbidities might increase the risk of neglecting health
needs that require care and coordination beyond the DMP. As such,
DMPs or other integrated care models with a limited scope may
even be counter-productive to improve care for people with mul-
tiple chronic conditions.

4.5. Multimorbidity focus in relation to characteristics of a
country

The current study shows that non-disease specific approaches
are more likely to occur in countries where more disciplines work in
the same primary care practice. In fact, the median number of disci-
plines working in the primary care practice, in addition to GPs, was
the only country characteristic included in this study that signifi-
cantly related to the multimorbidity focus of the practices we found
in European countries. For people with multiple health (and social)
problems, who  are often mistakenly labeled as complex patients,
such primary care practices might reduce care fragmentation, as
these could function as a ‘one-stop shop’.
Other characteristics of the health system and health workforce
were not distinctive. Population characteristics such as the propor-
tion of people aged 80 or older or the prevalence of diabetes in a
country did not make a difference either. This might reflect a lack
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f policy regarding multimorbidity care at a national or regional
evel in many European countries [40]. Future planning and pri-
rity setting regarding the implementation of integrated care for
eople with multimorbidity in European countries could benefit
rom regular population needs assessments.

.6. Strengths and limitations

The (lack of) findings mentioned above may  be due to the lim-
ted number of practices we could include, which resulted in a
ack of power to demonstrate small effects of the included country
haracteristics. Moreover, the limited number of practices did not
llow us to conduct analyses with more refined country character-
stics as predictor variables, for instance more refined measures of

 country’s health system or its financing system.
A strength of this study is that expert organizations from 31

uropean countries were involved, which resulted in a broad
verview of multimorbidity care practices in Europe. Neverthe-
ess, we cannot be sure that all practices that met  our criteria were
dentified in a country. However, we do believe that the multi-

orbidity care practices identified in the ICARE4EU project give a
ood impression of the relative occurrence and distribution of such
ractices across European countries, as a call to report on multimor-
idity care practices in European countries as part of the EU Joint
ction on chronic diseases and healthy ageing across the life cycle

JA-CHRODIS) resulted in many practices already identified by the
CARE4EU expert organizations [41]. Additional practices (N = 18)
dentified by the JA-CHRODIS partners mostly occurred in Spain,

hich had already been identified as the country with the most
ultimorbidity care practices in Europe in the ICARE4EU project. A

imitation already mentioned in the Results section is that the data
ollection of the multimorbidity care practices identified in France
ailed due to staff problems.

Furthermore, the fact that we did not use validated question-
aires to assess the practice characteristics (e.g. objectives, care
roviders involved) could be considered a weakness of the study.

n 2014, when we collected the data, questionnaires covering our
esearch themes were neither available in the many languages spo-
en in the EU nor validated in all countries. Therefore, we  had
o develop the survey questions ourselves, which was  done by

 stepwise approach, in which the research themes (e.g. person-
enteredness, integrated care, financing) were first identified by all
roject partners together, then operationalized based on theoreti-
al models and empirical studies by the project partner with expert
nowledge of the particular theme, and subsequently formulated
n survey questions, which were commented upon by all project
artners. The (adapted) survey questions were then pretested by
he ICARE4EU project partners in their own country, and translated
n eleven languages.

In this study we used a quantitative analytical approach to
nswer our research questions, which suited the exploratory pur-
ose we had. In this way, we were able to describe and compare
ifferent types of multimorbidity care practices according to a
umber of basic characteristics. To get a better understanding of
ow these multimorbidity care practices have developed, how
hey perform and which factors facilitate or hinder their imple-

entation, we also made site visits to eight of these practices
nd collected qualitative data by means of interviews, observation
nd document analysis. The results of the qualitative data-analysis
rovide more detailed insights in the actual performance and
mplementation status of these eight practices [42–49] (available
rom www.icare4eu.org), which could support further develop-

ent and implementation of multimorbidity care in European
ountries.
cy 122 (2018) 44–52 51

4.7. Considerations for future research and policy

Although the limited number of practices included in this
study cannot be considered a weakness of the study itself (it sim-
ply reflects the current state of multimorbidity care in Europe),
it restricted our options to answer the third research question.
However, as the burden of multimorbidity and the challenge of
providing good-quality, effective and efficient care for multimor-
bid patients is rapidly rising on the policy agenda in many European
countries, we  expect the number of multimorbidity care practices
to increase in the near future. This would allow studying the rela-
tionships between characteristics of European countries and the
characteristics of the multimorbidity care practices found in these
countries in more detail. However, for this purpose complete and
comparable data on characteristics of European countries are also
needed. In addition, there is a lack of data allowing cross-country
comparisons on important indicators of multimorbidity (e.g. preva-
lence, health care quality indicators), both in the European Union
and worldwide. As long as such data are not available, it is very
difficult to monitor developments in the occurrence and distri-
bution of multimorbidity across countries and to collaborate, for
instance in the European Union, on multimorbidity prevention and
management.

5. Conclusions

In many European countries integrated care approaches that
target people with multiple chronic conditions have been devel-
oped. Practices that focus on a specific index disease or a
combination of specific chronic diseases are less extensive regard-
ing the type, breadth and degree of integration than practices that
focus on any combination of chronic diseases. These non-disease
specific practices put more emphasis on patient involvement and
provide more comprehensive care, which are important precon-
ditions for person-centered care. This type of multimorbidity care
is more often seen in countries where more disciplines work in
the primary care practice where GPs are working. Countries could
benefit from the development of indicators that can be used to
monitor and compare the prevalence and burden of multimorbid-
ity in countries or regions as well as the processes and outcomes of
multimorbidity care.
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