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A Systematic Review of Prevalence Studies 
on Multimorbidity: Toward a More Uni-
form Methodology

ABSTRACT
PURPOSE We sought to identify and compare studies reporting the prevalence 
of multimorbidity and to suggest methodologic aspects to be considered in the 
conduct of such studies.

METHODS We searched the literature for English- and French-language articles 
published between 1980 and September 2010 that described the prevalence of 
multimorbidity in the general population, in primary care, or both. We assessed 
quality of included studies with a modifi ed version of the Strengthening the 
Reporting of Observational Studies in Epidemiology checklist. Results of individ-
ual prevalence studies were adjusted so that they could be compared graphically.

RESULTS The fi nal sample included 21 articles: 8 described studies conducted 
in primary care, 12 in the general population, and 1 in both. All articles were 
of good quality. The largest differences in prevalence of multimorbidity were 
observed at age 75 in both primary care (with prevalence ranging from 3.5% to 
98.5% across studies) and the general population (with prevalence ranging from 
13.1% to 71.8% across studies). Apart from differences in geographic settings, 
we identifi ed differences in recruitment method and sample size (primary care: 
980-60,857 patients; general population: 1,099-316,928 individuals), data collec-
tion, and the operational defi nition of multimorbidity used, including the num-
ber of diagnoses considered (primary care: 5 to all; general population: 7 to all). 
This last aspect seemed to be the most important factor in estimating prevalence.

CONCLUSIONS Marked variation exists among studies of the prevalence 
of multimorbidity with respect to both methodology and fi ndings. When 
undertaking such studies, investigators should carefully consider the specifi c 
diagnoses included and their number, as well as the operational defi nition of 
multimorbidity.

Ann Fam Med 2012;10:142-151. doi:10.1370/afm.1337. 

INTRODUCTION

A
s a result of various factors, including aging of the population and 

advances in medical care and public health policy, a growing pro-

portion of patients have multiple coexisting chronic diseases, also 

referred to as multimorbidity.1,2 Because of the negative consequences and 

high cost associated with multimorbidity, it has received growing interest 

in the primary care literature over the past few years and is now acknowl-

edged by some as a research priority.3-7 At a time when several countries 

are undergoing major primary care reforms, multimorbidity appears to be 

a driver of change as it implies a shift in health services from the single-

disease paradigm from which the majority of medical knowledge arises to 

a more holistic view of patients and a “generalist approach” to care.8

Unlike single chronic diseases or conditions for which strong epidemio-

logic data are available, however, results for multimorbidity vary widely 
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among studies, making it diffi cult to determine whether 

differences among countries and locations and between 

the general and primary care populations are real or 

due to a wide variety of methodologic issues. Consider-

ing the importance of valid descriptive data, this area of 

research deserves greater attention.9 In this systematic 

review, we evaluate prevalence studies on multimorbid-

ity and highlight the differences and possible expla-

nations for variations among them. Our aim was to 

identify and compare studies reporting the prevalence 

of multimorbidity, and to suggest methodologic aspects 

to be considered in the conduct of such studies.

METHODS
Inclusion Criteria
We searched for articles meeting both of 2 inclusion 

criteria: they described the prevalence of multimorbid-

ity or reported results that allowed its calculation, and 

they reported studies conducted in primary care, in the 

general population, or both.

Search Strategy and Article Selection
We conducted an electronic literature search of the 

Ovid MEDLINE and MANTIS databases for English- 

and French-language articles published between 1980 

and September 2010. The strategy was run in both 

databases simultaneously, and duplicates were elimi-

nated (as shown in Supplemental Appendix 1, available 

at http://www.annfammed.org/content/10/2/142/

suppl/DC1). We used 4 Medical Subject Head-

ings (MeSH): prevalence, chronic disease, primary health 
care, and family practice; we also used the key words 

multimorbidity and its lexical and nonlexical linguistic 

variation multi-morbidity, multiple diseases, prevalence study, 
general practice, and population. To broaden the scope of 

our research, we also applied the search strategy to 

the same databases using the MeSH comorbidity and its 

linguistic variation co-morbidity. We also examined ref-

erence lists for additional relevant articles.

One team member (J.A.) read the abstract to 

exclude articles that were not eligible. Two authors 

(J.A. and M-E.P.) independently appraised the full text 

of the retrieved papers. Articles meeting all inclusion 

criteria were retained for quality assessment and data 

extraction. Discrepancies between the 2 reviewers 

were resolved by team consensus.

Assessment of Study Quality
We assessed study quality with a modifi ed version of 

the Strengthening the Reporting of Observational 

Studies in Epidemiology (STROBE) checklist (available 

at http://www.strobe-statement.org/fi leadmin/Strobe/

uploads/checklists/STROBE_checklist_v4_cross-

sectional.pdf).10,11 The checklist was modifi ed to include 

items that should be considered in reports of cross-

sectional studies. Each reviewer (J.A. and M-E.P.) inde-

pendently determined a global quality score for each 

article, giving 1 point for each STROBE item the article 

addressed. To be retained in our review, articles had to 

have a quality score of at least 12 out of a possible 23.

Data Extraction and Calculations
We extracted all data related to multimorbidity preva-

lence or its calculation from the included articles. As 

multimorbidity is strongly associated with older ages, 

and there was no uniformity in the way age and sex 

were reported in the articles, we made the following 

age-related adjustments so that we could display all 

prevalence studies in a single graph for comparison (one 

for primary care and one for the general population).

•  If prevalence was reported for an age range, we 

calculated mean age between the lower and upper 

limits to represent the range in the graph.

•  If prevalence was reported for an age range 

with an upper limit only, we adjusted the age to 

approximately 10 years below the upper limit to 

represent the range. For example, if the age was 

either 25 years or younger, or younger than 25 

years, we used an age of 15 years.

•  If prevalence was reported for an age range with 

a lower limit only, we adjusted the age to approxi-

mately 10 years above the lower limit to represent 

the range. For example, if the age was either 70 

years or older, or older than 70 years, we used an 

age of 80 years.

•  If prevalence was reported for male and female 

individuals separately, we calculated the weighted 

mean value of both groups to represent the prev-

alence in the graph.

RESULTS
Articles Included in the Review
Our process for selecting articles is shown in Figure 1. 

The search strategies identifi ed 27 references with the 

word multimorbidity and 2,173 with the word comorbid-
ity, of which 1,942 remained after removing articles 

written in languages other than English or French and 

duplicates. After the abstracts were read for eligibil-

ity, 17 articles were retained to be read completely; 8 

more were identifi ed by reviewing reference lists. Of 

these 25 publications, 4 were excluded because they 

did not contain prevalence information or data allowing 

its calculation. The fi nal sample used for data extrac-

tion and calculations was thus 21 articles: 8 containing 

prevalence information in primary care,1,2,12-17 12 in the 

general population,18-29 and 1 in both settings.30
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Study quality was assessed in all but 2 publications 

that were not research articles, one a statistical report28 

and the other a chartbook.29 Quality scores in the fi nal 

sample of articles ranged from 15 to 23 out of 23 (as 

shown in Supplemental Appendix 2, available at http://

www.annfammed.org/content/10/2/142/suppl/

DC1); therefore, all articles were retained.

Primary Care Settings
The primary care articles reported prevalence in the 

Netherlands,1,2,15,30 the United Kingdom,14,16 Canada,13 

Australia,12 and Greece.17 Table 1 shows characteristics 

of those reporting prevalence estimates of 2 or more 

coexisting chronic conditions. One article reported the 

prevalence based on 2 or more domains of the Cumu-

lative Illness Rating Scale (CIRS) affected by chronic 

diseases.12 The CIRS makes it possible to classify any 

illness within 1 of the 14 organ system domains of the 

instrument, simplifying coding down to 14 possible 

domains. Britt and colleagues12 have proposed that 

multimorbidity be defi ned as involvement of 2 or more 

organ domains by chronic diseases.

The studies were heterogeneous in terms of 

recruitment methods, sample size, data collection, and 

operational defi nition of multimorbidity or comorbid-

ity. Three studies sampled patients from those consult-

ing their family physician,12,13,17 whereas the others 

included all patients from the selected practices. The 

number of participants in each study varied tremen-

dously, from 980 to 60,857. In 2 studies, data were 

collected using chart review13,14; in the others, data 

were collected from a registry or an electronic health 

record. With regard to the operational defi nition of 

multimorbidity and comorbidity, the main source of 

variation was the number of diseases considered in the 

count (5, 8, 68, 83, 185, or all possible chronic condi-

tions) regardless of the data collection approach used. 

The defi nition of a chronic condition varied among 

studies, and the importance or severity of the disease 

was usually not specifi ed. All publications defi ned mul-

timorbidity as having 2 or more chronic diseases (or 2 

or more affected CIRS domains) and reported results 

accordingly, but the majority also reported other cut-

offs such as 3 or more, or 4 or more.2,12,13,15-17,30 One 

article reported the number of patients with chronic 

diseases in more than 2 domains of the CIRS without 

weighting for severity.12

Figure 2 summarizes the prevalence estimates 

reported by these studies based on a count of 2 or 

more chronic diseases (or CIRS domains) according 

to age and shows a wide variation in the results, the 

only constant being the increasing prevalence with 

age. The largest difference in prevalence (∆ = 95.0%) 

was observed at age 75 years, with prevalence ranging 

from 3.5% in a study reporting on 5 chronic diseases15 

to 98.5% in another reporting on all chronic diseases.13 

Among studies that included patients of all ages, there 

was an S-shaped curve for the association between age 

and prevalence: prevalence was roughly 20% or lower 

before the age of 40 years, then increased dramatically, 

and fi nally plateaued around the age of 70 years at 75%. 

Figure 3 shows the results for studies reporting 

results with a cutoff of 3 or more chronic diseases used 

to defi ne multimorbidity. The S-shaped curves are 

still evident, although the curves are less pronounced 

and more linear, with an overall lower prevalence as 

expected. The 2 studies looking at broad age ranges 

reported increasing numbers of chronic conditions 

with advancing age.1,13

General Population
Studies of the general population reported either 

national or local prevalence of multimorbidity in the 

United States,22,24,27,29 Canada,25,28 Israel,26 Ireland,23 

Germany,21 Sweden,19 the Netherlands,30 and Spain.18 

One article gathered data from sites in Finland, Italy, 

 Figure 1. Number of references identifi ed at 
each stage of the systematic review.

2,200 Total references identifi ed:

 27 References on multimorbidity

 2,173 References on comorbidity

137  Were in language 
other than English 
or French

121 Were duplicates

1,942 References screened 
for evaluation

17 References retrieved for 
detailed evaluation

14 Did not include 
prevalence or data to 
calculate prevalence

21 Included references:

 8 Conducted in primary care

 12 Conducted in general population

 1 Conducted in both settings

8 Identifi ed by 
hand searching
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and the Netherlands.20 Table 2 shows the characteristics 

of articles reporting prevalence estimates of 2 or more 

coexisting chronic conditions in the general population.

As for the primary care studies, these studies var-

ied considerably in their recruitment methods, sample 

sizes, data collection methods, and operational defi -

nitions of multimorbidity. Participants consisted of 

national random samples,18,22,24-29 cohorts in particular 

geographic locations,19-21,30 or individuals identifi ed 

from national pharmacy claims databases.23 The sample 

size again varied widely, from 1,099 to 316,928 indi-

viduals. Most studies used a questionnaire18,21,22,24-29; 

other methods were clinical assessment,19,20,30 medical 

history obtained from a health professional,30 and use 

of a pharmacy database to identify conditions.23 

The number of reported conditions varied from 

7 to any number, with variation in the criteria used 

to defi ne them. All studies considered a count of 2 

diseases or more as multimorbidity. Many studies 

included chronic conditions without regard for their 

severity, masking considerable variation in disease bur-

den for patients. 

Figure 4 depicts the prevalence estimates reported 

in these general population studies according to age. 

Again, the highest variation in prevalence (∆ = 58.7%) 

was observed at age 75, with values ranging from 

13.1%20 to 71.8%30 across studies; of note, both stud-

ies reported data from the Netherlands. The studies 

assessing individuals across broad age ranges showed 

S-shaped curves for prevalence by age, similar to those 

found in the primary care settings.

DISCUSSION
Our systematic review shows that prevalence estimates 

of multimorbidity vary widely among studies. The 

largest difference was observed at the age of 75 years 

both in primary care and in the general population 

Table 1. Studies Reporting Prevalence of Multimorbidity in Primary Care Settings

Study (Year) Country

Sample Methods

No. of 
Patients

Age, 
y Recruitment Data Collection

No. of Diagnoses 
Considered

Schellevis et al 
(1993)15

The Netherlands 23,534 All Patients registered in 
7 general practices

Medical history from 
patient records 

5 

van den Akker 
et al (1998)1

The Netherlands 60,857 All Patients included in the 
Registration Network 
of Family Practices 
(15 practices)

Medical history from 
computerized 
database

ICPC codes related to 
diagnostic categories

Macleod et al 
(2004)16

United Kingdom 7,286 ≥18 Patients registered in 
a practice

Medical history from 
computerized 
database 

8 major diseases

Fortin et al 
(2005)13

Canada 980 ≥18 Patients in the waiting 
room of 21 family 
physicians

Medical history from 
patient records 

All 

Kadam et al 
(2007)14

United Kingdom 9,439 ≥50 Responders to a survey 
who consulted their 
GP before the survey

Medical history from 
patient records 

185 morbidities cat-
egorized on 4 ordinal 
scales of severity

Schram et al 
(2008)30

The Netherlands 2,895 
(setting 1), 

5,610 
(setting 2) 

≥55 Patients from 2 GP reg-
istries, 1 of 4 general 
practices with 10 
GPs and another of 
4 general practices 
with 20 GPs

Medical history from 
patient records

68 morbidities (setting 
1) and 83 morbidities 
(setting 2), with >2% 
prevalence

Uijen and van de 
Lisdonk (2008)2

The Netherlands 13,584 All Patients included in 
the Primary Care 
Research Network, 
4 practices (10 GPs)

Medical history from 
patient records

All chronic diseases with 
an ICHPPC code except 
very rare conditions

Britt et al 
(2008)12

Australia 9,156 All Patients attending 
305 GPs

GPs recorded mor-
bidity, using their 
knowledge of 
patients, patient 
self-report, and 
medical records

18 morbidities or cat-
egories classifi ed 
into 8 CIRS morbid-
ity domains and 1 
additional domain for 
malignancies

Minas et al 
(2010)17

Greece 20,299 >14 Patients visiting 
4 primary health 
care centers and will-
ing to participate

Structured question-
naires completed 
by study coordi-
nators who also 
checked medical 
records

All chronic diseases; 
diseases recorded 
were included in their 
respective organ sys-
tem according to ICPC 
codes

CIRS = Cumulative Illness Rating Scale; GP = general practitioner; ICHPPC = International Classifi cation of Health Problems in Primary Care; ICPC = International Clas-
sifi cation of Primary Care.
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(∆ across studies = 95% and 59%, respectively). Dif-

ferences of this magnitude are unlikely to refl ect real 

differences between populations and more likely to be 

due to biases in methods. In addition to their differing 

geographic settings, the studies differed in recruit-

ment method and sample size, data collection, and 

operational defi nition of multimorbidity, including the 

number of conditions and the conditions selected. All 

of these factors may affect prevalence estimates.

Impact of Methodology
The majority of studies conducted in primary care 

used existing patient databases. These cohorts have the 

advantage of including a very large number of diverse 

patients.2,15,16,30 Their prevalence estimates are prob-

ably a good representation of the actual prevalence 

at the primary care level in their respective locations, 

provided that a random sample of practices is included; 

however, the reliability of these estimates can be 

affected by factors such as the completeness of records 

and how data are codifi ed.

In contrast, studies wherein patients are recruited 

during a visit with the physician may overrepresent 

frequent attenders, who have more complex medical 

problems and would increase the apparent prevalence 

of multimorbidity observed in the practice. This phe-

nomenon may explain why 3 of the 4 primary care 

studies using this recruitment method also had the 

highest multimorbidity prevalence.12-14 In addition, this 

kind of recruitment is likely to produce smaller sample 

sizes, reducing the precision of estimates.

Differing methods may also partly explain the dif-

ferences we observed in prevalence estimates. This 

infl uence can be inferred from the results of one study 

in the general population involving individuals of the 

same age-group among whom conditions were assessed 

using a variety of sources.30 The prevalence estimate 

based on self-reports and general practitioner reports 

was lower than that obtained when data were collected 

from an extensive physical examination (56.5% vs 

71.8%). One study in primary care extracted data from 

the combined input of general practitioners (using their 

knowledge of patients), patient self-reports, and medi-

cal records.12 This approach should provide more reli-

able estimates than those based on only a single source 

of information.

Figure 2. Prevalence of multimorbidity (defi ned as ≥2 diseases) reported in primary care settings.
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One study estimated the prevalence in the gen-

eral population based on a pharmacy database.23 This 

method works better for chronic diseases treated with 

drugs that are specifi c to the disease and are taken 

continuously; however, its main drawback is the lack of 

defi nitive diagnostic information.

Prevalence estimates seemed to be greatly infl u-

enced by the operational defi nition of multimorbidity, 

which has 2 components: the list of diagnoses consid-

ered and the cutoff used to defi ne presence of the diag-

nosis. As an example, the study in our review with the 

fewest diagnoses considered (5 diagnoses) reported the 

lowest prevalence values in primary care (0.3% at age 

32.5 years and 3.5% at age 75 years) despite its very 

large size (23,534 patients).15 Other studies from the 

same country (the Netherlands) that considered more 

diagnoses reported higher prevalence estimates.1,2,30 

This pattern is consistent with a previous report that 

found large differences in prevalence estimates accord-

ing to the number of chronic diseases considered.9

Similarly, Figure 4 includes 2 studies of the general 

population of Canada, using comparable methods. The 

study of Rapoport et al,25 with 22 diseases taken into 

consideration, reported a higher prevalence than the 

study of Cazale and Dumitru,28 with just 7 diseases.

Studies done in both primary care and the general 

population showed an S-shaped curve for prevalence 

by age, with low estimates before the age of 40 years 

and then a steep increase in prevalence followed by 

a plateau at about the age of 70 years (Figures 2 and 

4). This plateau may be due to a balance between new 

cases and mortality at older ages, or to the current 

defi nition of multimorbidity as 2 or more chronic con-

ditions. The plateau at older ages is not as fl at when 

the defi nition of 3 or more chronic conditions is used 

(Figure 3).

Suggestions for Study Conduct
Considering all of the various aspects of prevalence 

studies on multimorbidity highlighted in this system-

atic review, we suggest some methodologic issues to be 

considered in the conduct of such studies.

Sampling Method

At the primary care level, there are basically 2 

approaches for sampling. One approach is to extract 

Figure 3. Prevalence of multimorbidity (defi ned as ≥3 diseases) reported in primary care settings.
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data from existing databases, which usually provides 

information on the whole practice or a large number 

of patients, and refl ects the general situation prevail-

ing in the setting. Data could be extracted for ran-

domly selected patients or for all patients. The second 

approach is to include patients seen during clinical 

sessions within a time period. This method may 

oversample complex patients with several diseases or 

frequent attendees; however, it provides insight into 

the physician’s daily work. Use of one sampling frame 

or the other is dictated by the research question and 

the resources available. In studies involving the general 

population, random samples, either at a national level 

or in particular geographic locations, are appropriate.

Table 2. Studies Reporting Prevalence of Multimorbidity in the General Population

Study (Year) Country

Sample  Methods

No. of 
Individuals Age, y Recruitment Data Collection

No. of 
Diagnoses 
Considered

Verbrugge 
et al 
(1989)27

United States 16,148 ≥55 1984 National Health 
Interview Survey, 
the Supplement on 
Aging

Questionnaire com-
pleted by interview

13

Newacheck 
et al (1991)24

United States 7,465 10-17 1988 National Health 
Interview Survey on 
Child Health

Questionnaire com-
pleted by interview 

>50

Hoffman et al 
(1996)22

United States 27,505 All 1987 National Medical 
Expenditure Survey

Questionnaire com-
pleted by interview

All chronic con-
ditions classifi ed 
in ICD-9 codes

Fuchs et al 
(1998)26

Israel 1,487 75-94 A national random 
stratifi ed sample

Questionnaire com-
pleted by interview

14

Menotti et al 
(2001)20

Finland, The 
Netherlands, 
Italy

716 (Finland), 
887 (the Neth-
erlands), and 
682 (Italy)

Men 65-84 Cohorts recruited in 
particular locations

Clinical examination 7

Rapoport et al 
(2004)25

Canada 17,244 >20 1999 National Popula-
tion Health Survey

Questionnaire com-
pleted by interview

22

Partnership 
for Solutions 
(2004)29

United States (Not reported) All 2001 National 
Medical Expenditure 
Survey

Questionnaire com-
pleted by interview 

All chronic con-
ditions classifi ed 
in ICD-9 codes

Naughton 
et al 
(2006)23

Ireland 316,928 Individuals from a 
national pharmacy 
claims database

Conditions identifi ed 
from ≥3 dispensed 
items associated 
with a specifi c 
chronic condition

9

Nagel et al 
(2008)21

Germany 13,781 50-75 Participants in the 
EPIC subcohort of 
Heidelberg recruited 
from the general 
population

Questionnaire com-
pleted by interview 

13 diagnostic 
groups

Marengoni 
et al 
(2008)19

Sweden 1,099 77-100 Inhabitants of the 
Kungsholmen area 
in Stockholm

Clinical assessment, 
medical history, 
laboratory data, and 
current drug use

All chronic 
conditions

Schram et al 
(2008)30

The Netherlands 1,691 + 1,002 
(LASA), 

7,983 (Rotter-
dam), and 599 

(Leiden)

55-94 
(LASA), 

≥65 
(Rotterdam), 

85 
(Leiden)

Inhabitants of the dif-
ferent geographic 
locations

Medical history from 
self-reports as well 
as from the GP 
(LASA); an extensive 
physical examination 
(Rotterdam); medi-
cal history obtained 
from GP or treating 
nursing home physi-
cian (Leiden)

Varied by loca-
tion: 12 diagno-
ses (LASA), 12 
diagnoses (Rot-
terdam), and 
13 diagnoses 

(Leiden)

Cazale and 
Dumitru 
(2008)28

Canada ~26,000 ≥12 Quebec residents 
included in the 2005 
National Population 
Health Survey

Questionnaire com-
pleted by interview

7

Loza et al 
(2009)18

Spain 2,192 >20 National random 
sample taking into 
account the Spanish 
rural-urban ratio

Questionnaire com-
pleted by interview

All diseases

EPIC = European Prospective Investigation into Cancer and Nutrition; GP = general practitioner; ICD-9 = International Classifi cation of Diseases, Ninth Revision; LASA = Lon-
gitudinal Aging Study Amsterdam. 
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Data Collection

The method most often used for data collection in 

prevalence studies at the practice level was to check 

patients’ medical history in medical charts or computer-

ized databases. This method has the advantage of being 

based on written evidence but assumes that the records 

are complete, which may not always be the case. 

Another approach is to obtain data from the com-

bined input of physicians, patient self-reports, and 

medical records. Intuitively, the use of multiple sources 

should provide more reliable estimates than a single 

source and is preferred when feasible. Studies con-

ducted in the general population predominantly used 

questionnaires. As this method is based on self-report, it 

may present the disadvantage of assigning equal weight 

to both major and minor health conditions. The use of 

this method may be justifi ed when the research ques-

tion specifi cally addresses perceived burden or when 

very large samples are studied, when no other data are 

available as in many health surveys. In some studies in 

the general population, data were obtained from more 

than 1 source (self-report, medical history from general 

practitioners, clinical assessment). Again, a multisource 

method is preferable to a single-source method.

Operational Defi nition

The list of conditions assessed seems to be the most 

critical issue in studying prevalence estimates. Our 

review suggests that considering 4 to 7 diagnoses 

would lead to an underestimation of the prevalence 

of multimorbidity. In studies that considered 12 or 

more diagnoses, we did not observe much variation. 

We therefore suggest using a list of at least 12 chronic 

diseases. Further research is needed to select which 

specifi c diseases, but a list of the 12 most prevalent 

chronic diseases with a high impact or burden in a 

given population would be a good compromise. We 

cannot provide a precise list from this review.

Tabulation of the number of domains of the CIRS 

affected by chronic diseases is another method of 

measuring multimorbidity prevalence comparable to 

the simple count of diseases.12 This approach deserves 

further attention as it may simplify coding and data 

collection.

Figure 4. Prevalence of multimorbidity (≥2 diseases) in the general population.
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Concerning the cutoff in number of medical condi-

tions, we found that studies generally reported main 

results based on a count of 2 or more conditions, but 

some also reported the number of patients with higher 

counts. We suggest systematic use of at least 2 opera-

tional defi nitions of multimorbidity, namely, both 2 or 

more diagnoses (or CIRS domains) and 3 or more diag-

noses (or CIRS domains). The latter defi nition results 

in a lower prevalence of multimorbidity and likely bet-

ter identifi es patients with higher needs, and thus may 

be more meaningful for clinicians than a count of 2 or 

more, which is less discriminating. In addition, the dif-

ference in the S-shape pattern between Figures 2 and 

3 may further support this new operational defi nition. 

Additional research is needed to test this defi nition.

Reporting Results

When reporting prevalence estimates by age-group, as 

there is no standard for age-groups, investigators should 

be sure to provide enough information to allow good 

assessment of their cohorts in terms of age, especially 

when they use open-ended age-groups (eg, aged ≥65 

years). Information about the age structure (or at least 

the mean and SD) would facilitate graphical display and 

comparison. Reporting results both for each sex and for 

the sexes combined would also facilitate comparison.

Study Limitations
A limitation of any systematic review is the potential 

omission of relevant articles. Although we tried to use 

exhaustive inclusion criteria, it is possible that we did 

not identify all publications on the subject. Our search 

strategy was based on MeSH and key words assigned 

by authors, and we may have missed publications that 

were not indexed under these terms, although we tried 

to identify further articles through reference lists. Our 

search strategy had the advantage of using 2 large data-

bases, however, enabling an exhaustive literature review.

Conclusion  
In conclusion, in this review of 21 studies, we observed 

marked differences across studies in the estimated prev-

alence of multimorbidity. These differences appeared 

to be largely due to variations in study methodology, 

especially how multimorbidity was defi ned. Investiga-

tors designing future studies to assess the prevalence 

of multimorbidity should consider the number of diag-

noses to be assessed (with ≥12 frequent diagnoses of 

chronic diseases appearing ideal) and should attempt to 

report results for differing defi nitions of multimorbidity 

(both ≥3 diseases and the classic ≥2 diseases). Use of a 

more uniform methodology should permit more accu-

rate estimation of the prevalence of multimorbidity and 

facilitate comparisons across settings and populations.

To read or post commentaries in response to this article, see it 
online at http://www.annfammed.org/content/10/2/142.
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