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ABSTRACT

PURPOSE There are few valid data that describe the extent of multimorbidity in
primary care patients. The purpose of this study was to estimate its prevalence in
family practice patients by counting the number of chronic medical conditions
and using a measure that considers the severity of these conditions, the Cumula-
tive lllness Rating Scale (CIRS).

METHODS The study was carried out in the Saguenay region (Québec, Canada) in
2003. The participation of adult patients from 21 family physicians was solicited
during consecutive consultation periods. A research nurse reviewed medical records
and extracted the data regarding chronic illnesses. For each chronic condition, a
severity rating was determined in accordance with the CIRS scoring guidelines.

RESULTS The sample consisted of 320 men and 660 women. Overall, 9 of 10
patients had more than 1 chronic condition. The prevalence of having 2 or more
medical conditions in the 18- to 44-year, 45- to 64-year, and 65-year and older
age-groups was, respectively, 68%, 95%, and 99% among women and 72%,
89%, and 97% among men. The mean number of conditions and mean CIRS
score also increased significantly with age.

CONCLUSIONS Whether measured by simply counting the number of conditions
or using the CIRS, the prevalence of multimorbidity is quite high and increases
significantly with age in both men and women. Patients with multimorbidity seen
in family practice represent the rule rather than the exception.

Ann Fam Med 2005;3:223-228. DOI: 10.1370/afm.272.

INTRODUCTION

ultimorbidity may be defined as the simultaneous occurrence of

several medical conditions in the same person.' Although family

physicians care for such patients on a daily basis, there are few
valid data that describe the extent of the multimorbidity phenomenon.? It
is estimated that 57 million Americans had multiple chronic conditions in
2000 and that this number will rise to 81 million by 2020.3

A few studies have estimated the prevalence of multimorbidity in
Europe,** the Middle East,® the United States,”® and Canada.!® Table 1
summarizes the prevalence data found in the literature. There are, however
major differences in the sources and results of these studies.*'° The data
were obtained from various surveys ®'° administrative databases,” or com-
puterized networks of family practices.*> None of these reports includes
prevalence data obtained from a review of medical records, although some
have suggested that this strategy is the best way to collect information
about medical diagnoses. Furthermore, almost one half the studies were
limited to elderly populations. In these studies, multimorbidity was defined
as 2 or more chronic medical conditions, and the measure was a simple
count of such conditions. As the diagnoses taken into account differed, the
total number of chronic conditions reported widely varied.
When addressing the problem of multimorbidity, the first difficulty that

arises is the lack of a clear definition that also captures the clinical burden.
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Table 1. Published Data on Multimorbidity

Chronic Health

improving the overall quality of
care for these particular patients.

Country Prevalence* of  Problems per
Data Collection Multimorbidity Person METHODS
Author Year Context by Age-Group Average No. .
Study Region
Guralnik et al® United States General 60-69 y: 35 The stud ied out in th
before 1989 population 70-79 y: 47 _ € study was carried out in the
(survey) 80+ y: 53 Saguenay region of the Province
Metsemakers Netherlands, Family 25-44 y: 2.4, 2.9t of Québec in 2003. This region
etal® 1990 medicine 4564 y: 3.8, 4.31 has a population of approximately
registry — 65-74 y: 5.0, 5.2t 150,000 living in 1 major city and
75+ y:5.7,6.2 several smaller centers. The socio-
Hoffman et al® United States, Genere;l 18-44 y: 28.4% economic status (SES) of residents
1987 population 45-64 y: 51.0¢ — . :
(survey) o5+ ‘ 69'2* is comparable to that of those in
y: 69.
Van den Akker Netherlands, Family 0-19y: 10.0 the rest of Canada, except fora
et al* 1994 medicine 20-39y: 17.4 higher unemployment rate (12%
registry 40-59 y: 34.7 40-59 y: 1.3 vs 8% in 2001). Other character-
60-79 y: 63.1 60-79 y: 2.5 istics, including the age distribu-
80+ y:78.2 80+ y:3.5 tion, education level, and median
Daveluy™ Canada (Quebec), General 25-44 y: 27.7 household income. are similar.'*
1998 population 45-64 y: 40.2 _ o
surve b The Saguenay region has
(survey) 65+ v: 63.4
Fuchs® Israel, General 75+ y: 64.0 2.2 about 130 general practitioners,
1989-1992 population nearly 80% of whom have a gen-
(survey) eral practice and work in a private
Wolff? United States, Medicare 65-69 y: 53.9 2.3 d ' offi P
1999 ) octors office or an institution.
70-74 y: 63.1 The ratio of [ oractit
7579 y: 68.8 e ratio of general practitioners
80-84 y: 72.5 to patients (8.7 per 10,000) is a
85+ y: 72.8 little less than the average 9.5 for
This study Canada, Family 18-44 y: 69.3 18-14y: 2.8 Canada. In terms of specialized
2003 medicine 45-64y: 92.8 45-64 y: 4.6 care, the Saguenay region is simi-
65+ y: 98.7 65+ y: 6.5 lar to the Canadian average, with

* Multimorbidity defined as 2 or more chronic health problems.
t Male, female.

% Prevalence calculated here among patients reporting at least 1 chronic health problem.

9.0 medical specialists per 10,000
people.”” This figure represents

only 60% of its estimated staffing

Although a conceptual framework for measuring mul-
timorbidity has yet to be proposed, it seems obvious
that such a measure should include a means of evaluat-
ing the severity of the medical conditions. One could
readily agree that a patient suffering concurrently from
hypothyroidism and eczema does not have the same
burden of illness as does a patient with asthma and dia-
betes; therefore, simply counting the number of condi-
tions seems to be too restrictive. Using a comorbidity
index that takes the severity of the conditions into
account seems preferable. Among current comorbidity
indices, the Cumulative Illness Rating Scale (CIRS)'" is
one of the best suited to the primary care context.'*!3
The purpose of this study was to estimate the preva-
lence of multimorbidity in family practice patients by
counting the number of medical conditions and using
a measure that considers their severity. It is part of a
broader research program aimed at increasing our under-
standing of the consequences of multimorbidity and

needs. A regional hospital mainly
provides specialized services and 2 smaller hospitals
serve the local population.

Physician Eligibility and Characteristics

We used a 2-level survey plan. The first level consisted
of the population of family physicians contacted. The
second level consisted of the patients of the physicians
recruited.

A total of 119 family physicians were considered
eligible and contacted; 86 replied and 27 of them vol-
unteered to participate. The eligibility criteria were (1)
the physician had to have a general practice in a doc-
tors' office or an institution with easily accessible medi-
cal records, and (2) this practice had to include adult
patients of all ages.

The final sample consisted of 21 physicians after 6
dropped out before data collection began (pregnancy,
moved, or withdrew consent). This sample of 16 physi-
cians in private practice and 5 working in institutions
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Table 2. Characteristics of Physicians

to determine a severity score for each domain.
This scoring system is flexible and simple, mak-

Participants

Nonparticipants

ing it easy to use. Although a scoring manual for

Characteristics n =21 n = 98 P Value the CIRS-G is available, the CIRS criteria apply
Male, % 571 50.0 63* equally well to an adult population.'” The CIRS
Private practice, % 76.2 84.7 35% has undergone several validation studies.'" s
Urban area, % 90.5 81.6 52* Nurses' training consisted of a 1-day program
Years in practice, No. 17.4 16.6 .30t that included instruction in chart reviewing using

* Fisher’s exact test.
t Student t test.

data extraction materials especially prepared

for this study. The main investigator also made

was considered representative of the practice setting.
Table 2 summarizes their characteristics. The profile of
physicians not participating was drawn from administra-
tive data from the College of Physicians of Québec and
did not differ significantly from that of the participants.

The Sagamie Hospital Research Ethics Board
approved this study.

Patient Recruitment and Data Collection

The patients were recruited during consecutive consul-
tation periods. The recruitment was under the responsi-
bility of the clinic's staff, who were instructed to recruit
all patients visiting for appointments during a short
period of time (up to a few weeks). After the clinic’s
staff had described the study, the adult patients (18
years and older) were asked to sign a consent form giv-
ing permission to access their medical records. Patients
who lacked decision-making capacity or could not read
the consent form were not asked to participate. Preg-
nant women were also excluded. The study coordinator
made monitoring telephone calls to ensure good par-
ticipation by the staff.

Next, 1 of 2 trained research nurses reviewed the
medical records and completed the data extraction
grid, including the list of chronic diseases diagnosed
and medical history. A severity score was assigned for
each diagnosis identified. Any ambiguities in scoring
severity were clarified with the attending physician.

Diagnoses of chronic medical conditions were com-
piled and counted based on the World Health Orga-
nization's (WHO) definition of chronic conditions, ie,
"health problems that require ongoing management
over a period of years or decades.”'® From the data col-
lected, we also determined a comorbidity index using
the CIRS. As an additional domain made it more com-
prehensive than the original scale described by Linn et
al,'" we used the geriatric version modified by Miller

and Towers (CIRS-G)."”

Scoring and Validation

The CIRS uses a scoring system that includes 14 ana-
tomical domains; a scale ranging from 0 (no condition in
this domain) to 4 (extremely serious condition) is used

regular contact with the nursing staff during the
study to monitor their work. Instructions for the scor-
ing severity were very simple, according to the work
by Miller and Towers.!” The nurses scored the CIRS
directly after the data extraction.

A preliminary validation step obtained excellent
inter-rater reliability after a standardization period
(intraclass correlation coefficient: 0.91, 95% confidence
interval: 0.84-0.95). The CIRS generates a theoreti-
cal score ranging from 0 to 56. The distribution of the
scores is skewed to the left, however, because severe
pathology in several systems inevitably leads to death.
As there is no cutoff score above which one can con-
clude that multimorbidity is present, various cutoff
points were used in this study.

Statistical Analyses

All the analyses were done using SPSS version 8. The
a significance level was set at 0.05. The characteristics
of the physicians who participated were compared with
those of physicians who did not using Fisher's exact test
or the Student t test. The prevalence of multimorbid-
ity is reported by age and sex. For the purpose of this
report, we did not take into account the clustering of
patients by physician. The very low intraclass correla-
tion coefficient (0.03) justifies the analysis of morbidity
at the patient level only. For the number of chronic
conditions and the CIRS measure, both the mean and
median were calculated. CIRS means were compared
using a Kruskal-Wallis nonparametric test. Proportions
were compared using the x? test. Finally, 95% confi-
dence intervals were also calculated.

RESULTS

Recruitment and data collection lasted from December
2002 to July 2003. Of the patients of the participat-
ing physicians, 1,085 were contacted. Of these, 980
(90.3%) agreed to participate: 320 men and 660
women. The profile of the patients who refused to
participate could not be determined. The number of
patients per physician varied from 17 to 111 with a
mean of 46.7. The average age of the patients was 58.2
years for men and 54.9 years for women.
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Most patients had multiple medical conditions (Fig-
ure 1). Nine of 10 had more than 1 chronic condition,
and approximately 50% had 5 or more. As might be
expected, the most common diagnoses were hyperten-
sion, hyperlipidemia, and rheumatologic diseases.

Table 3 shows the prevalence of multimorbidity in
more detail, using various cutoff points for the number of
problems and CIRS score. It shows clearly that the preva-
lence of multiple conditions increases with age, regard-
less of the cutoff point used. The frequency in women is
higher than in men in the 45- to 64-year and 65-year and
older age-groups; yet in most cases, there is some overlap
in the confidence intervals. The 3 most common diagno-
ses did not differ in frequency between men and women.

The CIRS scores show no difference by sex for the 2

cutoff points chosen: 5 or more and 10 or more; however,
the proportion of patients with a high CIRS score rises
with age in both men (P <.001) and women (P <.001).
Table 4 shows the mean and median number of health
problems and CIRS scores by sex and age-group. Both of
these variables increase with age in men (P <.001) and
women (P <.001). A sex difference was found only in the
number of conditions in the intermediate age-group.

DISCUSSION

We report the first Canadian prevalence data for multi-

morbidity in the adult population whose primary care is
provided by family physicians. Given the lack of a clear
definition of multimorbidity, different measures (num-

ber of health problems, CIRS

in the study population.

Figure 1. Number of chronic health problems per patient

scores) and cutoff points were
used to determine its prevalence.
Regardless of the definition

60

9 of 10 patients had more
than 1 chronic health problem

used, this study confirms the
increasing prevalence of multi-

50.2 morbidity with age in both men

50

and women as documented in
European®® and American” stud-

40

30

ies. The prevalences for individual
age-groups obtained here, how-
ever, were much higher than those

20

in other studies (Table 1). The

number of chronic medical condi-

Percentage of all patients

12.7

tions (Table 3) is of particular con-
cern. Nearly 50% of the patients
between 45 and 64 years of age

had 5 or more chronic conditions.

We could not find any compara-

13.7 12.7
0 8.5
a1
0 _- T T T T
0 1 2 3

Number of chronic health problems

4 54 tive data in the literature in which
this cutoff point was used in other

populations. Even so, we should

Table 3. Prevalence of Multimorbidity by Age and Sex

Percentage* of Patients With Multimorbidity (95% CI)

18-44 Years 45-64 Years 65+ Years
Male Female Male Female Male Female

Index n = 58 n=173 n =14 n = 288 n =121 n =199
Chronic health problems

2 or more 72 (59-83) 68 (61-75) 89 (82-93) 95 (92-97) 98 (93-99) 99 (97-100)

3 or more 48 (35-62) 46 (38-53) 65 (57-73) 82 (77-87) 91 (84-95) 98 (94-99)

4 or more 38 (26-52) 30 (23-37) 52 (43-60) 66 (60-71) 83 (75-89) 91 (86-94)

5 or more 19 (10-31) 18 (13-25) 42 (34-50) 51 (46-57) 74 (65-81) 77 (71-83)
CIRS score

5 or more 55 (42-68) 48 (40-56) 80 (73-86) 85 (80-89) 93 (87-97) 98 (94-99)

10 or more 17 (9-29) 13 (9-19) 33 (25-41) 39 (34-45) 69 (60-78) 70 (64-77)

Cl = confidence interval; CIRS = Cumulative Iliness Rating Scale.

* Decimals omitted for clarity.
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Table 4. Number of Chronic Health Problems and CIRS Score by Age and Sex

Mean Multimorbidity Score (95% Cl) [Median]

18-44 Years 45-64 Years 65+ Years
Male Female Male Female Male Female
Index n = 58 n=173 n =141 n = 288 n =121 n =199
Number of chronic 2.9 2.7 4.1 4.8 6.3 6.6
health problems (2.4-3.4) (2.4-3.0) (3.66-4.45) (4.5-5.1) (5.8-6.8) (6.21-6.92)
[2.0] [2.0] [4.0] [5.0] [6.0] [6.0]
CIRS score 6.3 5.1 8.7 8.8 13.1 12.9
(5.1-7.5) (4.6-5.6) (7.8-9.6) (8.3-9.3) (11.9-14.2) (12.2-13.7)
[5.0] [4.0] [7.0] [8.0] [12.0] [12.0]

Cl = confidence interval; CIRS = Cumulative Iliness Rating Scale.

note that multimorbidity is often defined as 2 or more
chronic diseases from a relatively short list of diagnoses.
In our present study, we did not use a preestablished list;
instead, we used all of the diagnoses found in the medical
records, which resulted in a more comprehensive evalua-
tion. Moreover, most of comparative data were collected
in the 1990s or before. It is possible that some diagnoses
(eg, hyperlipidemia, diabetes) have been more frequently
reported in recent years as a result of some changes in
diagnostic awareness.

As for the number of chronic problems per age-group,
our data seem to be comparable to those obtained by
Metsemakers et al’ in the Netherlands but much higher
than those obtained by van den Akker et al* in the Neth-
erlands. This discrepancy raises a question about the
quality of the data sources. Information about chronic
medical conditions is more likely to be found in medical
records than in other data sources, such as administrative
data or surveys; therefore, a review of medical records
seems to be a better way of estimating the prevalence of
multimorbidity and may produce higher estimates.

Although the CIRS does not have a cutoff score to
determine multimorbidity, the cutoff scores of 5 and
10 used in this study indicate disease in at least 2 or 3
systems and 4 or 5 systems, respectively. To illustrate
what the burden-specific scores may represent, a patient
with controlled hypertension, treated hyperlipidemia,
and osteoarthritis would have a CIRS score of 5 (or a
bit more). Adding a diagnosis like diabetes with renal
involvement, along with heart disease and depression,
would increase this score to 10 or even higher. A score
10 or higher seems adequate for discriminating between
younger and older patients, and the high proportion of
patients with such scores warrants more attention.

Another factor that could help explain the high
prevalence of multimorbidity observed here is the rela-
tive lack of medical specialists in the Saguenay region.
Some medical disciplines (eg, rheumatology) are not
represented, whereas others (eg, nephrology, dermatol-
ogy, gastroenterology) are represented by only a limited
number of doctors. Thus, it is possible that some patients

spill over into primary care practices. Nevertheless, the
ratio of medical specialists in the Saguenay region (9 per
10,000 people) is similar to the Canadian average'* and
midway between that of large urban centers and rural
regions. This finding indicates that our results may be
generalizable to the larger Canadian population.

Such a high prevalence of multiple chronic condi-
tions calls into question the very organization of our
health services. Any attempt at reengineering primary
care should consider the high prevalence of multimorbid-
ity. Interventions that suit patients with a single disease
may not be appropriate for patients with many comorbid
conditions. Practice guidelines would take advantage of
addressing special recommendations for patients who
have comorbid conditions, and clinical trials of drugs
would improve external validity by including such
patients. The results of this study offer additional support
to the current trend in family medicine residency pro-
grams to concentrate on patients with multimorbidity.

Research efforts also must address an entity with such
a high prevalence and potential impact. Theoretical and
methodological aspects should not be neglected. The
Chronic Care Model **?? used as a framework for the
model described in the WHO report “Innovative Care

' may provide solid ground for

for Chronic Conditions,”
developing such a research agenda. Persons with multi-
morbidity experience a wide range of barriers to self-care,
including some that are specifically related to having mul-
tiple chronic conditions (eg, aggravation of one condition
by the symptoms of or treatment of another). Barriers
resulting from multimorbidity emphasize the importance
of improved interventions and the development of new
skills in the delivery of primary care. The wide extent of
multimorbidity also strongly supports the development

of innovative interventions focused on collaborative prac-
tices to better share the burden.

Limitations

Data obtained here are only estimates of the actual
prevalence of multimorbidity in the population that
consults family physicians. A random sample of each
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physician’s patients would have been required to mea-
sure this prevalence more precisely. Our sample was
probably overrepresented by patients who see their
physicians often because of multiple conditions. That
the practices were volunteer may also have introduced
unknown biases. Moreover, the duration of doctor-
patient relationship could not be controlled for because
it was not recorded in this study:.

Other factors that may reduce the generalizability of
our results include the limited number of participating
physicians, a female-to-male ratio exceeding that of the
general population, and possible recruitment bias. For
example, a physician's number of patients with multiple
conditions may have influenced his or her likelihood of
participating, generating a bias. Although physicians who
agreed and refused to participate seemed comparable, few
characteristics were compared. The use of exclusion cri-
teria could also have led to a bias in patient recruitment.
Even so, the consequences of excluding the small minor-
ity of patients who were pregnant, illiterate, or lacked
decision-making capacity should have been negligible.

Another potential limitation of this study is that
we did not assess patients' socioeconomic status. Low
socioeconomic status has been associated with multiple
chronic conditions, which could partly explain the high
prevalence of multimorbidity observed. The socioeco-
nomic status of Saguenay residents is, however, compa-
rable to that of other Canadians.

This study sheds new light on the adult primary
care population. Whether measured by the number of
chronic conditions or CIRS scores, the prevalence of
multimorbidity is high and increases significantly with
age in both men and women. Patients with multimor-
bidity that are seen in family practice represent the rule
rather than the exception. Given this high prevalence,
clinicians, educators, researchers, and decision makers
should review their priorities and pay special attention
to the impact of multimorbidity. New health care mod-
els must be proposed and evaluated if we are to meet
the needs of these patients.

To read or post commentaries in response to this article, see it
online at http://lwww.annfammed.orglcgilcontent/full/3/3/223.
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