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Abstract 

Background:  Settings affect estimation of multimorbidity prevalence. Multimorbidity prevalence was reported to be 
substantially higher among family practice-based patients than in the general population, but prevalence estimates 
were obtained with different methods and at different time periods. The aim of the present study was to compare 
estimates of the prevalence of multimorbidity in the general population and in primary care clinical practices, both 
measured simultaneously and with the same methods.

Methods:  Cross-sectional analysis of results from the Program of Research on the Evolution of a Cohort Investigat‑
ing Health System Effects (PRECISE) in Quebec, Canada. Subjects aged between 25 and 75 years. A randomly-selected 
cohort in the general population recruited by telephone, and patients recruited in the waiting room of 12 primary 
care clinics. Prevalence of multimorbidity was estimated using three operational definitions of multimorbidity: (a) two 
or more chronic conditions (MM 2+); (b) three or more chronic conditions (MM 3+); and (c) disease burden morbidity 
assessment score of 10 or higher (DBMA 10+).

Results:  Prevalence in the general population ranged from 59.4 % (with MM2+) to 16.9 %, (with DBMA10+). In 
primary care practices, prevalence estimates ranged from 69.5 to 29.5 %. Prevalence estimates of multimorbidity were 
about 10 % higher in primary care clinical practices than in the sample from the general population. The difference 
was not importantly affected by the use of different operational definitions of multimorbidity. Also, there was a higher 
burden of disease among patients attending primary care clinics.

Conclusions:  The study suggests that the problem of multimorbidity in the two settings is different both quanti‑
tatively (a higher proportion of patients with multimorbidity in primary care clinical practices), and qualitatively (a 
higher disease burden of patients attending primary care clinics). For decision-makers interested in resource alloca‑
tion, prevalence estimates in samples from primary care practices are more informative than estimates in the general 
population, but burden of disease should also be considered as it results in more complexity in primary care clinical 
practices.
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Background
Point prevalence is the proportion of a population 
affected by a health condition at a given moment in time 
and it provides a snapshot of the burden of disease in 
that population. Multimorbidity is the co-occurrence of 
chronic illnesses in the same person and its prevalence 
provides a picture of the complexity of the burden of 
chronic illness. It has been reported that settings (general 
population, primary care practices) affect estimation of 
prevalence of multimorbidity [1–3]. In a previous study 
we suggested that age-standardized estimates of multi-
morbidity prevalence were substantially higher in a fam-
ily practice-based sample of patients than in the general 
population [2]. However, the prevalence estimates in the 
two populations were obtained with different methods of 
collecting data, and conducted at different time periods 
[2]. Consequently, it was not possible to conclude defini-
tively the extent to which prevalence estimates differ in 
these two study populations. We also suggested that esti-
mates are not only higher in primary practice samples 
when multimorbidity was defined as two-plus chronic 
diseases, but also that the difference in prevalence with 
the general population became more marked when mul-
timorbidity was defined as three-plus chronic diseases 
[2]. Compared to two or more diagnoses, the latter defi-
nition results in a lower prevalence of multimorbidity 
and likely better identifies patients with higher needs, 
and thus may be more meaningful for clinicians than a 
count of two or more, which is less discriminating. How-
ever, additional research is needed about the effects of 
using different definitions of multimorbidity [4].

The principal aim of the present study was to com-
pare estimates of the prevalence of multimorbidity in 
the general population and in primary care clinical prac-
tices, both measured simultaneously, in the same region 
and with the same methods. The secondary objective of 
the study aimed at exploring the effect of using different 
operational definitions of multimorbidity on the differ-
ences of prevalence observed between the two sampled 
populations.

Methods
Study design and setting
The present cross-sectional study is a secondary analysis 
conducted among parallel samples of the general popu-
lation and primary care patients recruited for a larger 
cohort study (the Program of Research on the Evolution 
of a Cohort Investigating Health System Effects, PRE-
CISE) [5] within the geographic boundaries of four local 
healthcare networks in Quebec, Canada. These networks 
are located in metropolitan, urban, rural and remote 
areas. The study was approved by the scientific and ethics 
committees of the Centre de santé et de services sociaux 

de Chicoutimi, as well as the Research Ethics Committee 
of Hôpital Charles Lemoyne, Quebec.

Participants
All participants had to be aged between 25 and 75 years, 
able to respond to written and oral questions in English 
or French and reside in one of the four networks identi-
fied. The general population sample was selected by ran-
dom digit dialing from March to April 2010 within the 
administrative boundaries of the four networks. Once 
contact was made, staff selected the eligible adult in the 
household with the most recent birthday to ensure ran-
dom selection.

The primary care patient sample was also recruited 
from March to April 2010 by research assistants recruit-
ing patients in the waiting room of 12 primary care clinics 
located within the networks identified. In each of the four 
networks, we purposefully selected three sentinel clin-
ics typical of the dominant forms of primary healthcare 
organizations: private medical clinics, community health 
clinics, and Family Medicine Groups. To be included in 
the study, participants had to be a regular patient of the 
clinic and be consulting for themselves in addition to be 
aged between 25 and 75 years, able to respond to written 
and oral questions in English or French and reside in one 
of the four networks identified.

Data collection
At recruitment, participants reported on socio-demo-
graphic information (age, gender, education level, per-
ceived financial situation, house ownership, presence 
or absence of medical insurance, the possession of a 
retirement plan). Based on these data, we produced a 
data-driven classification of socio-economic status and 
classified patients into four socio-economic clusters: elite 
group, middle-high, middle-low, and low. Definitional 
criteria for the four socio-economic clusters have been 
previously described [6]. After recruitment, a self-admin-
istered questionnaire was mailed to the subjects included 
in the general population sample. The same question-
naire was given to the patients recruited in primary care. 
Among other instruments, the questionnaire included 
the disease burden morbidity assessment (DBMA) [7, 
8]. The instrument elicits whether the patient has been 
diagnosed by a health professional with or is taking any 
medications from a list of 21 conditions [7, 8]. For each 
condition present, the patient assesses the degree to 
which the condition limits his/her daily activities on a 
five-point descriptive scale from 1 = “not at all” to 5 = “a 
lot”; absence of the conditions is scored zero. The total 
DBMA score is the sum of the limitation from all condi-
tions. We also made a simple count of chronic conditions 
present in each subject from the list of 21 conditions.
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We used three operational definitions for multimorbid-
ity: (1) the presence of two or more chronic conditions 
(MM 2+); (2) the presence of three or more chronic 
conditions (MM 3+); (3) DBMA score of 10 or higher 
(DBMA 10+). The definition of multimorbidity based on 
DBMA 10+ arises from the clinical experience that it is 
a threshold of the DBMA score that may correspond to 
patients with several chronic diseases that individually 
have a minimal impact on the daily living of a patient, 
or the presence of at least two chronic diseases with an 
important impact on patient’s daily living. This definition 
of multimorbidity was proposed in the protocol of the 
project PRECISE [5], and used in that study.

Data analysis
The sociodemographic characteristics as well as number 
of diseases and DBMA scores of the samples were ana-
lyzed with descriptive statistics. To compare the extent to 
which the two samples differed, the Student’s t test was 
used to measure possible differences of continuous vari-
ables, and the Chi squared test was used to test possible 
differences between categorical variables. Subsequently, 
we calculated age-standardized prevalence by direct 
standardization using the general population of Quebec 
as a Ref. [9]. To determine the extent to which the esti-
mates where statistically significantly in the samples, we 
calculated Fisher’s 95  % confidence intervals (95  % CI) 
looking for overlap. No overlap of 95  % CI was consid-
ered a statistical significant difference. All the analyses 
were done using SPSS version 20. The alpha significance 
level was set at 0.05.

Results
In the general population, a total of 2458 subjects were 
contacted. Among them, 2409 subjects were eligible, and 
1718 (70 % of those initially contacted) returned the com-
pleted questionnaires. In the primary care clinics, 1058 
subjects were contacted, and 1029 of them were eligible. 
Questionnaires were returned by 789 subjects, that is, 
75 % of the subjects initially contacted.

Characteristics of participants in both samples are 
shown in Table 1. Age and sex distribution were signifi-
cantly different between the samples from the two set-
tings, being the sample from primary care clinics older 
and with a greater proportion of female subjects. The 
burden of disease, measured either by the number of 
chronic conditions or by the DBMA score was signifi-
cantly higher in the whole sample from primary care clin-
ics than in the one from the general population.

Although sex distribution was different between the 
samples, prevalence estimations by sex within each sam-
ple were not significantly different for any of the three 
operational definitions of multimorbidity (see Appendix). 

Therefore, prevalence difference between the two cohorts 
was analyzed by grouping males and females. Table  2 
shows prevalence estimates in the general population and 
primary care practices according to the different opera-
tional definitions of multimorbidity. Prevalence in the 
general population ranged from 59.4  %—for the opera-
tional definition that included subjects with less disease 
burden (MM2+)—to 16.9 %, for the definition selecting 
sicker subjects (DBMA10+). In primary care practices, 
prevalence estimates ranged from 69.5 to 29.5 %. The dif-
ference between the two settings across all definitions 
was about 10 % higher in primary care. To further analyze 
the observed differences, we estimated age-standardized 
prevalence to compare the two cohorts. Table 3 shows the 
age-standardized prevalence in the two cohorts accord-
ing to the different operational definitions of multimor-
bidity. The age-standardized prevalence estimates were 
somewhat lower than those non-standardized (mean dif-
ference of 1.4 %), but there was still a difference between 
the two samples which varied from 8.1 to 9.3 % across the 
different operational definitions of multimorbidity. In all 
analyses, there was no overlap of 95 % confidence inter-
vals of prevalence estimates in the two samples with any 
of the definitions of multimorbidity.

Discussion
Prevalence estimates of multimorbidity are important for 
reporting about the health status of a given population. 
Measurements of multimorbidity in different settings 
are expected not only to generate different estimates of 
prevalence, but also to provide different information [1–
3]. Estimates of the prevalence of multimorbidity based 
on measures in a sample of the general population pro-
vide information about the magnitude of the burden of 
chronic illness in a given location. On the other hand, 
measuring the prevalence of multimorbidity in a sample 
of patients attending clinical consultation in primary care 
practices provides insight into the physician’s daily work. 
Looking at the results in primary care practices, we may 
say that almost half of patients attending primary care 
clinics had multimorbidity, as defined by MM3+, and 
almost one patient out of four had high disease burden, 
as defined by DBMA 10+. This way of looking at the 
situation probably provides a better idea of the workload 
faced by physicians in primary care practices.

As we mentioned before, previous studies comparing 
prevalence of multimorbidity in the general population 
and the population of patients attending clinical consul-
tation in primary care had different methods of collect-
ing data that could have influenced the results [1–3]. The 
present study used the same methods of data collection 
in both populations and showed that prevalence esti-
mates of multimorbidity measured in a sample of patients 
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from the waiting room of primary care clinics were about 
10  % higher than estimates in a sample from the gen-
eral population. The difference between the two samples 

was similar across the three operational definitions of 
multimorbidity used to measure the prevalence. Two 
important conclusions can be drawn from this. First, the 

Table 1  Characteristics of participants

DBMA disease burden morbidity assessment; MM 2+ subjects with two or more chronic conditions; MM 3+ subjects with three or more chronic conditions; DBMA 10+ 
subjects with DBMA score of 10 or higher

Mean (SD) p

General population  
n = 1718

Primary care  
n = 789

Age, year 51.3 (12.5) 53.0 (12.9) 0.002

Number of chronic conditions 2.6 (2.5) 3.3 (2.8) <0.001

 Chronic conditions in subgroup MM 2+ 4.1 (2.1) 4.6 (2.4) <0.001

 Chronic conditions in subgroup MM 3+ 4.9 (2.0) 5.3 (2.3) 0.002

DBMA score 4.9 (6.0) 6.9 (7.7) <0.001

 DBMA in subgroup DBMA 10+ 15.6 (6.3) 17.2 (7.8) 0.017

N (%) p

Males 699 (40.7) 253 (32.1) <0.001

Education level

 Incomplete secondary school or lower 378 (22.0) 153 (19.4) 0.097

 Completed secondary school 521 (30.3) 263 (33.3)

 College 393 (22.9) 189 (24.0)

 University 418 (24.3) 164 (20.8)

 Missing data 8 (0.5) 20 (2.5)

Socio-economic classes

 Elite group 338 (19.7) 155 (19.6) 0.317

 Middle-high 737 (42.9) 335 (42.5)

 Middle-low 345 (20.1) 138 (17.5)

 Low 230 (13.4) 122 (15.5)

 Missing data 68 (4.0) 39 (4.9)

Table 2  Prevalence in the general population and primary care practices according to different operational definitions 
of multimorbidity

MM 2+ subjects with two or more chronic conditions; MM 3+ subjects with three or more chronic conditions; DBMA 10+ subjects with DBMA score of 10 or higher

General population prevalence  
(95 % confidence interval)

Primary care prevalence  
(95 % confidence interval)

Difference %

MM 2+ 59.4 (56.8–61.8) 69.5 (66.0–72.6) 10.1

MM 3+ 43.7 (41.2–46.2) 54.4 (50.6–57.8) 10.7

DBMA 10+ 16.9 (15.2–18.8) 26.5 (23.2–29.4) 9.6

Table 3  Age-standardized prevalence in the general population and primary care practices according to different opera-
tional definitions of multimorbidity

MM 2+ subjects with two or more chronic conditions; MM 3+ subjects with three or more chronic conditions; DBMA 10+ subjects with DBMA score of 10 or higher

General population prevalence  
(95 % confidence interval)

Primary care prevalence  
(95 % confidence interval)

Difference %

MM 2+ 53.68 (53.64–53.72) 62.94 (62.90–62.97) 9.3

MM 3+ 37.75 (37.71–37.79) 45.85 (45.81–45.89) 8.1

DBMA 10+ 14.19 (14.16–14.22) 22.94 (22.90–22.97) 8.8
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difference is smaller than previously reported (roughly, 
35 %) [2] but could still be explained by the oversampling 
of frequent attendees with higher needs in primary care 
practices which is an important reality. Secondly, at vari-
ance with what was previously reported, the difference 
remains stable across definitions of multimorbidity when 
the same method is used in both cohorts.

A closer look at the data showed that the increased prev-
alence in the primary care practices was only one aspect of 
the difference in multimorbidity between the two samples. 
Within each sample, choosing operational definitions of 
multimorbidity that include subjects with increased dis-
ease burden (MM2 + < MM3 + < DBMA 10+) have the 
effect of decreasing prevalence estimates. However, in the 
sample from primary care clinics we observed not only 
higher prevalence estimates of multimorbidity (Table 2) but 
also higher burden of disease (Table 1) than in the sample 
from the general population for each operational definition. 
This means that the workload generated by multimorbid-
ity in primary care practices, as compared with the general 
population, includes two elements: (1) a higher proportion 
of patients with multimorbidity; and (2) a higher burden 
of disease of patients attending primary care clinics (not 
measured by prevalence estimates). Of particular interest is 
the subgroup of patients with DBMA10+ in each sample. 
The mean DBMA score for patients in the DBMA10+ sub-
group was significantly higher in those attending primary 
care clinics (Table  1). The age-standardized prevalence 
was almost double in the same group as compared with 
the sample from the general population (Table 3). It is very 
likely that we may find among this group the most complex 
patients with an important level of health care utilization 
and higher costs for the health care system [10, 11].

Our study has limitations. Regarding the measurement 
of multimorbidity, we considered 21 frequent chronic con-
ditions, and this has an influence on prevalence estimates 
of multimorbidity. We have previously reported that a 
longer list of conditions would result in higher prevalence 
estimates [2]. Also, we had to rely on the self-reported 
presence of chronic conditions to measure multimorbidity 
and, hence, either over-reporting or under-reporting may 
have occurred [12, 13]. Finally, caution should be taken 
when the results of this study are extrapolated to different 
contexts or to other populations different from the Cana-
dian population where the study was conducted.

Conclusions
We found that there is a difference of about 10  % 
in prevalence estimates of multimorbidity between 
samples from the general population and primary 

care clinical practices which is not affected by the 
use of different operational definitions of multi-
morbidity. The study suggests that the problem of 
multimorbidity in the two settings is different both 
quantitatively (a higher proportion of patients with 
multimorbidity in primary care clinical practices), 
and qualitatively (a higher disease burden of patients 
attending primary care clinics). For decision-makers 
interested in resource allocation, prevalence esti-
mates in samples from primary care practices are 
more informative than estimates in the general pop-
ulation but burden of disease should also be consid-
ered as it results in more complexity in primary care 
clinical practices.

Abbreviations
MM 2+: subjects with two or more chronic conditions; MM 3+: subjects with 
three or more chronic conditions; DBMA: disease burden morbidity assess‑
ment; DBMA 10+: subjects with DBMA score of 10 or higher.

Authors’ contributions
NMM, MF and JH identified the need for this study and contributed to its 
conception and design. JA and NMM conducted the analysis of data under 
the supervision and guidance of MF and JH. All authors contributed to the 
first draft and had full access to all of the data, including statistical reports and 
tables. All authors contributed to the writing and gave the final approval of 
the version submitted. MF takes responsibility for the integrity of the work as a 
whole. All authors read and approved the final manuscript.

Author details
1 Faculty of Medicine and Health Sciences, Université de Sherbrooke, 
Sherbrooke, QC, Canada. 2 Faculty of Medicine, McGill University, Montreal, 
Canada. 3  Département de médecine de famille et de médecine d’urgence, 
Université de Sherbrooke, 2500 boul. de l’Université, Sherbrooke, QC J1K 2R1, 
Canada. 4 Unité de médecine de famille, 305 St‑Vallier, Chicoutimi, PQ G7H 
5H6, Canada. 

Competing interests
The authors declare that they have no competing interests.

Availability of data and materials
We are willing to share our raw data either on request or through a repository 
once the funding institutions have agreed to do so.

Funding
This research was supported by the Canadian Institutes for Health Research 
(CIHR). Martin Fortin is supported by the Canadian Institutes of Health 
Research (CIHR) and partners (CIHR Applied Health Services and Policy 
Research Chair on Chronic Diseases in Primary Care/Canadian Institutes of 
Health Research-Institute of Health Services and Policy Research, Canadian 
Health Services Research Foundation and Centre de santé et de services 
sociaux de Chicoutimi).

Appendix
See Table 4.



Page 6 of 6Mokraoui et al. BMC Res Notes  (2016) 9:314 

•  We accept pre-submission inquiries 

•  Our selector tool helps you to find the most relevant journal

•  We provide round the clock customer support 

•  Convenient online submission

•  Thorough peer review

•  Inclusion in PubMed and all major indexing services 

•  Maximum visibility for your research

Submit your manuscript at
www.biomedcentral.com/submit

Submit your next manuscript to BioMed Central 
and we will help you at every step:

Received: 6 June 2016   Accepted: 7 June 2016

References
	1.	 Schram MT, Frijters D, vande Lisdonk EH, Ploemacher J, de Craen AJ, de 

Waal MW, et al. Setting and registry characteristics affect the preva‑
lence and nature of multimorbidity in the elderly. J Clin Epidemiol. 
2008;61:1104–12.

	2.	 Fortin M, Hudon C, Haggerty J, van den Akker M, Almirall J. Prevalence 
estimates of multimorbidity: a comparative study of two sources. BMC 
Health Serv Res. 2010;10:111.

	3.	 Fortin M, Stewart M, Poitras ME, Almirall J, Maddocks H. A systematic 
review of prevalence studies on multimorbidity: toward a more uniform 
methodology. Ann Fam Med. 2012;10:142–51.

	4.	 Stewart M, Fortin M, Britt HC, Harrison CM, Maddocks HL. Comparisons 
of multi-morbidity in family practice–issues and biases. Fam Pract. 
2013;30:473–80.

	5.	 Haggerty J, Fortin M, Beaulieu M-D, Hudon C, Loignon C, Préville M, et al. 
At the interface of community and healthcare systems: a longitudinal 
cohort study on evolving health and the impact of primary healthcare 
from the patient’s perspective. BMC Health Serv Res. 2010;10:258.

	6.	 Fortin M, Haggerty J, Almirall J, Bouhali T, Sasseville M, Lemieux M. 
Lifestyle factors and multimorbidity: a cross sectional study. BMC Public 
Health. 2014;14:686.

	7.	 Bayliss EA, Ellis JL, Steiner JF. Seniors’ self-reported multimorbidity 
captured biopsychosocial factors not incorporated into two other data-
based morbidity measures. J Clin Epidemiol. 2009;62:550–7.

	8.	 Poitras ME, Fortin M, Hudon C, Haggerty J, Almirall J. Validation of the 
disease burden morbidity assessment by self-report in a French-speaking 
population. BMC Health Serv Res. 2012;12:35.

	9.	 Institut de la statistique du Québec: Le bilan démographique du Québec. 
Édition 2013. http://www.stat.gouv.qc.ca/statistiques/population-
demographie/bilan2013.pdf. Accessed 5 Jan 2016.

	10.	 Zulman DM, Pal Chee C, Wagner TH, Yoon J, Cohen DM, Holmes TH, et al. 
Multimorbidity, healthcare utilisation among high-cost patients in the US 
veterans affairs health care system. BMJ Open. 2015;5:e007771.

	11.	 Bahler C, Huber CA, Brungger B, Reich O. Multimorbidity, health care uti‑
lization and costs in an elderly community-dwelling population: a claims 
data based observational study. BMC Health Serv Res. 2015;15:23.

	12.	 Gross R, Bentur N, Elhayany A, Sherf M, Epstein L. The validity of self-
reports on chronic disease: characteristics of underreporters and implica‑
tions for the planning of services. Public Health Rev. 1996;24:167–82.

	13.	 Kriegsman DM, Penninx BW, van.Eijk JT, Boeke AJ, Deeg DJ. Self-reports 
and general practitioner information on the presence of chronic diseases 
in community dwelling elderly. A study on the accuracy of patients’ 
self-reports and on determinants of inaccuracy. J Clin Epidemiol. 
1996;49:1407–17.

Table 4  Prevalence estimates by sex without adjustment in samples from the general population and primary care prac-
tices according to different operational definitions of multimorbidity (MM)

MM 2+ subjects with two or more chronic conditions; MM 3+ subjects with three or more chronic conditions; DBMA 10+ subjects with DBMA score of 10 or higher

* Chi square

General population % (n with MM/total 
sample)

p value* Primary care % (n with MM/total sample) p value

Males Females Males Females

MM 2+ 59.5 (416/699) 59.3 (604/1019) 0.921 70.4 (178/253) 69.0 (370/536) 0.706

MM 3+ 42.5 (297/699) 44.6 (454/1019) 0.397 53.8 (136/253) 54.7 (293/536) 0.811

DBMA 10+ 14.9 (104/699) 18.4 (187/1019) 0.059 28.5 (72/253) 25.6 (137/536) 0.389

http://www.stat.gouv.qc.ca/statistiques/population-demographie/bilan2013.pdf
http://www.stat.gouv.qc.ca/statistiques/population-demographie/bilan2013.pdf

	Prevalence of self-reported multimorbidity in the general population and in primary care practices: a cross-sectional study
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Background
	Methods
	Study design and setting
	Participants
	Data collection
	Data analysis

	Results
	Discussion
	Conclusions
	Authors’ contributions
	References




