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Prevalence, Correlates, and Outcomes of Multimorbidity 
Among Patients Attending Primary Care in Odisha, India

ABSTRACT
PURPOSE Little information is available on multimorbidity in primary care in 
India. Because primary care is the first contact of health care for most of the 
population and important for coordinating chronic care, we wanted to examine 
the prevalence and correlates of multimorbidity in India and its association with 
health care utilization. 

METHODS Using a structured multimorbidity assessment protocol, we conducted a 
cross-sectional study, collecting information on 22 self-reported chronic conditions 
in a representative sample of 1,649 adult primary care patients in Odisha, India.

RESULTS The overall age- and sex-adjusted prevalence of multimorbidity was 
28.3% (95% CI, 24.3-28.6) ranging from 5.8% in patients aged 18 to 29 years to 
45% in those aged older than 70 years. Older age, female sex, higher education, 
and high income were associated with significantly higher odds of multimorbid-
ity. After adjusting for age, sex, socioeconomic status (SES), education, and eth-
nicity, the addition of each chronic condition, as well as consultation at private 
hospitals, was associated with significant increase in the number of medicines 
intake per person per day. Increasing age and higher education status signifi-
cantly raised the number of hospital visits per person per year for patients with 
multiple chronic conditions.

CONCLUSION Our findings of higher prevalence of multimorbidity and hospi-
talizations in higher SES individuals contrast with findings in Western countries, 
where lower SES is associated with a greater morbidity burden.

Ann Fam Med 2015;13:446-450. doi: 10.1370/afm.1843.

INTRODUCTION

Multimorbidity, the co-occurrence of 2 or more (chronic) condi-
tions within the same individual, is linked to higher health care 
use, higher expenditure, and impaired quality of life.1-3 In the 

developing countries, little information on multimorbidity is available 
and is based on secondary data and limited to a only a few chronic con-
ditions and geriatric groups.4-6 With our previous study, for which data 
were based on the World Health Organization (WHO) Study on Global 
Aging and Adult Health (SAGE), we reported a 8.9% prevalence of mul-
timorbidity in Indian adults.7 Our systematic review on multimorbidity in 
South Asia found a lack of uniformity in the definition and assessment of 
multimorbidity, and no information from primary care in India.8 Given the 
importance of primary care for delivering coordinated chronic care, and 
that primary care being the first contact for most populations in India, it 
is important that we understand the magnitude of multimorbidity in these 
settings. We therefore undertook this first study to estimate the preva-
lence of multimorbidity among adult patients attending public and private 
primary care and to examine the socioeconomic correlates and health care 
use. The study was exploratory; we restricted it to Odisha, an Indian state 
(approximate population share of 4% of the total population of India) with 
average health indicators and comparable health system characteristics.9
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METHODS
We conducted a cross-sectional study from Octo-
ber 2013 to March 2014 on 1,670 adult patients 
from 40 primary health care facilities (20 public and 
20 private) by using a multistage, stratified random 
sampling. Participants were interviewed by 4 trained 
nurses using a structured multimorbidity assessment 
protocol (MAP). The 22 included health conditions 
(Supplemental Appendix at http://www.annfammed.
org/content/13/5/446/suppl/DC1) were based on an 
extensive literature search followed by a chart review 
of the most frequent chronic conditions encountered in 
primary care. The 9-item Patient Health Questionnaire 
(PHQ-9) was used for ascertaining depression (a cutoff 
score of 10 or more was considered to be positive for 

depression).10,11 Additionally, we elicited health care 
use in terms of number of outpatient visits and inpa-
tient admissions in the last 12 months per person per 
year and count of medications per person per day. The 
study was approved by the Institutional Ethics Commit-
tee of Public Health Foundation of India, New Delhi.

We defined multimorbidity as having 2 or more 
chronic conditions. We calculated age- and sex-
adjusted prevalence across sociodemographic variables 
and used binary logistic regression analysis to estimate 
adjusted odds of association of various sociodemo-
graphic correlates with multimorbidity. A trend test 
was performed to investigate whether the probability 
of having multiple chronic morbid conditions varied 
across the age-group and by sex. Within multimor-

Table 1. Multimorbidity Prevalence and Its Association With Different Sociodemographic Characteristics: 
Results From Univariate and Multivariate Analyses (N = 1,649)

Characteristics
No.  

(Weighted %)

Percentage With 
Multimorbiditya  

Weighted %  
(95% CI)

Crude  
Odds Ratio  
(95% CI)

Adjusted  
Odds Ratio  
(95% CI)

Age-groupb [Reference] [Reference]

18-29 y 373 (22.6) 5.8 (1.99-9.6)

30-39 y 297 (18.1) 22.2 (15.1-29.4) 4.79 (2.73-8.39) 6.10 (3.19-11.65)c

40-49 y 346 (20.5) 24.3 (17.7-30.9) 6.14 (3.58-10.54) 8.49 (4.45-16.117)c

50-59 y 266 (16.7) 36.2 (27.9-44.5) 11.24 (6.54-19.29) 16.41 (8.55-31.48)c

60-69 y 236 (14.6) 36.9 (28.1-45.8) 11.09 (6.41-19.19) 16.14 (8.38-31.10)c

≥70 y 131 (07.5) 44.4 (33.0-55.8) 15.01 (8.25-12.30) 22.35 (11.15-44.71)c

Sexb

Male 921 (55.8) 25.1 (22.1-28.0) [Reference] [Reference]

Female 728 (44.2) 32.5 (29.0-35.9) 1.37 (1.08-1.73) 1.61 (1.23-2.12)c

Place of living

Rural 1,493 (90.4) 25.5 (23.2-27.8) [Reference] [Reference]

Urban 156 (9.6) 28.5 (27.8-29.3) 1.36 (0.88-2.11) 1.39 (0.86-2.27)

Ethnicity

Aboriginal 471 (28.0) 27.7 (26.3-29.2) [Reference] [Reference]

Nonaboriginal 1,178 (71.4) 28.5 (27.6-29.4) 1.68 (1.28-2.21) 1.57 (1.16-2.13)c

Socioeconomic status

Below poverty line 1,035 (61.6) 28.8 (27.8-29.7) [Reference] [Reference]

Above poverty line 601 (38.4) 27.5 (26.2-28.8) 1.34 (1.05-1.70) 1.35 (1.03-1.78)c

Schooling

No School 642 (38.1) 35.0 (33.7-36.3) [Reference]     

Primary completed 514 (30.7) 28.3 (27.1-29.5) 1.22 (0.93-1.61) 1.61 (1.17-2.22)c

Secondary and above 493 (31.1) 20.1 (19.6-21.1) 0.68 (0.50-0.91) 1.53 (1.03-2.25)c

Marital status

Currently married 1,321 (79.8) 29.3 (28.5-30.1) [Reference] [Reference]

Currently not married 328 (20.2) 24.3 (22.0-26.6) 0.74 (0.55-1.01) 1.45 (0.97-2.15)

Facility

Public 849 (61.0) 28.1 (27.1-29.1) [Reference] [Reference]

Private 800 (39.0) 28.6 (27.5-29.7) 1.35 (1.06-1.71) 1.40 (1.08-1.81)c

Total 1,649 (100.0) 28.3 (25.9-30.7)   

a Two or more conditions.
b The prevalence of multimorbidity across age-group was adjusted for sex, and across sex was adjusted for age; for others prevalence was adjusted for age and sex.
c We used a binary logistic regression model, with  P <.05 considered to be significant.
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bidity, the associated factors for health care use were 
explored using negative binomial regression analysis 
and expressed as incidence rate ratio (IRR).

RESULTS
Of 1,649 patients interviewed, more than one-half 
(54.7%) had at least 1 chronic condition, and 28.3% 
had more than 1 chronic condition (Table 1). The 
prevalence of multimorbidity ranged from 5.8% in 
patients aged 18 to 29 years to 44.4% in patients aged 
70 years and more (χ2 for trend = 12.12, P <.001) (Fig-
ure 1). Patients had higher odds of having multiple 
morbidities if they were of older age, female, of higher 
socioeconomic status, and nonaboriginal; if they had 
high levels of education; and if they were visiting pri-
vate health care facilities (Table 1). The mean number 
of hospital visits per patient per year was 1.62 (95% 
CI, 1.31-1.93) and 2.81 (95% CI, 2.34-3.28) among 
patients with single chronic conditions and multimor-
bidities, respectively. The mean number of medicine 
used increased from 0.56 (95% CI, 0.50-0.62) among 
patients with single chronic conditions to 1.17 (95% 
CI, 1.04-1.29) among patients with multimorbidities. 

Among patients with multimorbidities, the number of 
medicines taken was 1.39 times higher among those 
attending private health care facilities than those visit-
ing public facilities (Table 2). Each additional chromic 
condition was expected to increase the number of 
medicines taken by 1.30 times after adjusting for other 
variables in the model. Increasing age and level of 
education, however, were significantly associated with 
higher number of hospital visits (Table 2).

DISCUSSION
Using a broad nosological spectrum, we found the 
prevalence of multimorbidity to be 28.3%, similar 
to that reported for other high- and middle-income 
countries.12-14 This rate is higher than our previous 
findings,7 which could be due to a difference in the 
number of conditions included to define multimor-
bidity.15 The higher likelihood of multimorbidity 
among older adults, women, and those with higher 
income level is congruent with findings from studies 
from South Asia.4,6 The observed inverse correlation 
between socioeconomic status and multimorbidity, 
though, contrasts with that of Western countries, but 

Figure 1. Percentage of population with more than 1 chronic condition, by age and sex.
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it is consistent with previous findings from India.7,16 
Such a strong correlation of higher SES with increased 
multimorbidity could be attributed to apparently 
contrasting socioeconomic patterns of risk factors 
for noncommunicable diseases in India, as well as in 
other developing countries,17 compared with devel-
oped countries. Low health care–seeking behavior 
and probability of underdiagnosis among low-income 
populations could be one possible explanation.18

As with our previous findings, we observed an 
increase in the number of medicines taken with the 
increasing number of chronic conditions.2 The sig-
nificant association between older age and higher 
education with a higher number of hospital visits could 

be attributed to increased health literacy among the 
patients.19 

Overall, our observations indicate multimorbidity 
to be a prevalent phenomenon among Indian primary 
care patients and provide novel epidemiological evi-
dence of its magnitude and impact on health care 
use for one Indian state. These observations have not 
previously been explored in such detail. Because of 
the methodology used, our prevalence estimates, even 
though from a single province, reflect closely the mul-
timorbidity in Indian primary care. Our finding sug-
gests redesigning the current national health programs 
that focus on single diseases to address multimorbidity 
more effectively, with particular attention to primary 
care strengthening and developing contextualized 
health care protocols.

To read or post commentaries in response to this article, see it 
online at http://www.annfammed.org/content/13/5/446.
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