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Abstract

Background:Multimorbidity estimates are expected to increase in India primarily due to the population aging. However,
there is a lack of research estimating the burden of multimorbidity in the Indian context using a validated tool.We estimated
the prevalence and determinants of multimorbidity amongst the adult population of the rural Uddanam region, Andhra
Pradesh.

Methods: This community-based cross-sectional study was conducted as a part of an ongoing research program.
Multistage cluster sampling technique was used to select 2419 adult participants from 40 clusters. Multimorbidity was
assessed using Multimorbidity Assessment Questionnaire for Primary Care (MAQ-PC) tool, collecting information on 13
chronic diseases. Patient Health Questionnaire (PHQ-12) was used to screen for depression. Multiple logistic regression
was conducted to identify the strongest determinants of multimorbidity.

Results: Of the 2419 participants, 2289 completed the MAQ-PC tool. Mean age (standard deviation) of participants was
48.1 (13.1) years. The overall prevalence of multimorbidity was 58.5% (95% CI 56.5-60.6); with 30.7%, 15.6%, and 12.2%
reporting two, three, and four chronic conditions, respectively. Acid peptic disease-musculoskeletal disease (44%) and acid
peptic disease-musculoskeletal disease-hypertension (14.9%) were the most common dyad and triad. Among metabolic
diseases, diabetes-hypertension (28.3%) and diabetes-hypertension-chronic kidney disease (7.6%) were the most common
dyad and triad, respectively. Advancing age, female gender, and being obese were the strongest determinates of the
presence of multimorbidity. Depression was highly prevalent among the study population, and participants with higher
PHQ-12 score had 3.7 (2.5-5.4) greater odds of having multimorbidity.

Conclusions:Our findings suggest that six of 10 adults in rural India are affected with multimorbidity. We report a higher
prevalence of multimorbidity as compared with other studies conducted in India. We also identified vulnerable groups
which would guide policy makers in developing holistic care packages for individuals with multimorbidity.
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Background

Multimorbidity, defined as the presence of two or more
chronic diseases, is increasing globally.1,2 According to a
systematic review of 39 studies, the pooled prevalence of
multimorbidity was 36.4% (95% CI: 32.2- 40.6) in low and
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middle-income countries (LMICs) and 42.4% (95% CI:
38.9-46.0) among high-income countries.3 Multimorbidity
is a complex construct and goes beyond measuring counts
of co-existing diseases to ascertaining weighted counts of
diseases, measuring various body systems affected (com-
plex multimorbidity), ascertaining the presence of con-
cordant or discordant diseases, and determining clusters of
physical and mental health disorders and chronic infectious
diseases.1,4 Multimorbidity poses several challenges for the
affected patients, such as declining functional status, im-
paired quality of life, need for multiple healthcare visits, and
polypharmacy leading to economic burden, resulting in an
overburdened health system.5–11

In LMICs, such as India, understanding the patterns of
multimorbidity is essential, as it has implications for de-
veloping multimodal strategies that when implemented,
would improve disease management.2,12 Of the studies
available from India, the prevalence of multimorbidity has
ranged from 18% to 83%.13–22 The wide gap in prevalence
is due to inconsistencies in defining multimorbidity, dif-
ferent permutations of included morbidities, or an overes-
timation of prevalence due to the inclusion of self-reported
morbidities. Most studies have focused on the elderly
population,15–18 were conducted in health facilities,19,20

studied urban populations,21 or explored multimorbidity
amongst patients with non-communicable diseases.15,22

Few studies have explored the prevalence and correlation
of multimorbidity amongst the rural population.13,22

We established a general population-based cohort in the
Uddanam region of Srikakulam district in rural Andhra
Pradesh, primarily to study chronic kidney disease
(CKD).23 Uddanam region is a rural area where the main
occupation is farming and coconut and cashew harvesting.
We surveyed this population to determine the prevalence of
multimorbidity and its determinants, and the results are
presented here.

Methodology

Study design and participants

The study was conducted as a part of an ongoing research
program - Study to Test and Operationalize Preventive
Approaches for Chronic Kidney Disease of Undetermined
Etiology (STOP CKDu) - in the Uddanam region of Sri-
kakulamDistrict of Andhra Pradesh, the details of which are
published elsewhere.24 Briefly, the study, focusing on as-
certaining the prevalence and incidence of CKD in this area,
is being conducted among the seven administrative regions
(mandals). A total of 2419 subjects were recruited using a
cluster sampling technique from 40 clusters (villages) in the
defined area. The sample size was estimated assuming a
prevalence of CKD of 10% in the low-prevalence clusters, a
relative precision of 20%, a design effect of 2, and inflated to

account for an estimated 25% loss to follow-up in the
prospective component of the study. The cohort was set up
in July 2018 to ascertain the incidence and progression
factors of CKD in this region. All participants who were
alive and still living in the region were approached between
Nov 2021 and Feb 2022 to ascertain the patterns of mul-
timorbidity and depression.

Data collection and study variables

Data was collected using a structured multimorbidity as-
sessment tool. The questionnaire entails the assessment of
self-reported (informed by the healthcare professional to
participant) multimorbidity in which respondents reacted to
a list of common chronic conditions. The development and
validation of the tool and its components are published
elsewhere.25 For data collection we approached the selected
participants at their homes. If, after two consecutive at-
tempts, the participant was unavailable, we contacted them
telephonically.

Operational definition of multimorbidity: Multi-
morbidity was defined as presence of two or more chronic
morbidities. Respondents were asked, “Have you ever been
told by a doctor/health care professional that you have any
of the following conditions”: diabetes, hypertension, is-
chemic heart disease, heart failure, chronic kidney disease,
chronic respiratory disease, stroke, cancer, arthritis, de-
pression, thyroid, chronic backache, and acid peptic disease.
Where available, we verified this information from the
medical records, including consultation details, diagnostic
reports, treatment details, and current medication usage.
Finally, via an open-ended follow-up question, participants
were asked to specify other conditions that were not
captured.

Each morbidity was categorised as present or absent, and
summed up to get a cumulative score which was used to
create dichotomized multimorbidity variable. Highly
prevalent morbidities (prevalence > 5%) were further
studied to find the most common dyads and triads. Further,
we also constructed dyads and triads of cardio-metabolic
morbidities (hypertension, diabetes, ischemic heart disease,
heart failure, stroke, CKD). There were no missing
variables.

Age, gender, education (no formal education, school
education, college), and occupation (unemployed, seden-
tary work, manual worker/farmer) were also captured.
Socio-economic status was calculated using a modified
Kuppuswamy scale.26 Data on current or past tobacco or
alcohol consumption, anthropometric variables (height and
weight), and blood pressure were determined for all re-
cruited participants. Blood pressure was measured using an
Omron Blood pressure monitor of model number (HEM-
7121J-IN), three readings were recorded at five minutes
intervals, and the average of three values was calculated.
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Depression was measured using Patient Health Ques-
tionnaire (PHQ-12), a 12-item self-reported questionnaire.
The response categories were further dichotomised as yes
and no, such that the patient would be asked whether they
felt each of the twelve symptoms and their frequency during
the last two weeks. Depression was defined as a PHQ-12
score of above 4.

Data management and Statistical Analysis Plan

Data were entered in Microsoft Excel 2013 (v 15.0). Data
cleaning and analysis were performed in STATAversion 16.
Frequencies and proportions were used as descriptive
measures for categorical variables, with 95% confidence
limits and mean with standard deviation for continuous
variables. Bivariate analysis was done using Chi-square test.
Logistic regression analyses were performed to estimate
odds ratios (ORs) of factors associated with multi-
morbidity. To conduct univariate and multivariate analy-
sis, education (no formal education/any formal education),
occupation (outdoor work/others including unemployed
and sedentary workers), family income (monthly family
income <INR 10,000/>INR 10,000) and socio-economic
status (lower/middle including lower middle and upper
middle SES) were recategorized as categorical variables.
We present both un-adjusted and adjusted for age, gender,
education, occupation, family income, socioeconomic sta-
tus, tobacco, alcohol use, and Asia-specific body mass index
categories27 in the multivariate model.

Ethical statement

The study was approved by the institutional ethics com-
mittee of The George Institute India (#001/2017), and
written informed consent was obtained from every
participaticipant.

Results

The original cohort consisted of 2419 individuals, of which
2289 were eligible to be included in the study, giving a
response rate of 94.6%. A total of 126 members of the
original cohort had died, two participants had permanently
emigrated, and two declined to participant in this study.
Face to face interview were conducted for 2160 participants
and the remainder (n=126) were contacted telephonically as
they were unavailable at their home.

Of the total population, 1193 (41.3%) were female, and
nearly half (1131, 49.4%) of the population were in the age
group 30-50 years [median age (IQR): 41 (10)]. The mean
age (SD) of the cohort was 48.1 (13.1) years and was
comparable for both males and females. A total of 865
(37.8%) were illiterate, and the majority belonged to lower
middle socio-economic groups. Consumption of tobacco

was common among the female population (370, 31.0%),
while males reported consuming both tobacco (592, 54%)
and alcohol (617,56.2%). A total of 797 (34.8%) partici-
pants had a BMI> 23 kg/m2[male: 396, 36.1%; female: 401,
33.6%]. The socio-demographic characteristics of the
population are depicted in Table 1.

Prevalence of individual chronic conditions
and multimorbidity

The number of health conditions per individual ranged from
none to eight [Figure 1.] Of those reporting a chronic health
condition, a majority (58.5%, 95% confidence interval [CI]
56.5-60.6) had more than one morbidity. Overall, the
prevalence of a single chronic condition was 21.8% (95%
CI 20.2-23.6). Dyads were more common (702, 30.7%) than
triads (356, 15.6%), and a total of 282 (12.2%) had four or
more conditions. A comparable proportion of males and
females were affected with chronic conditions; however, a
higher proportion of males were affected by stroke (Table 2
and supplementary table 1). At the time of data collection,
117, 5.1%, had been diagnosed with COVID (not included
in multimorbidity counts).

Patterns of multimorbidity

The combination of acid peptic ulcer disease (APD) and
musculoskeletal disorders (MSD) was the most prevalent
dyad (1005,44%), followed by acid peptic ulcer diseases
and hypertension (HTN) (441, 19.3%), and musculo-
skeletal disorders and hypertension (426, 18.6%) [Figure
2a.]. Of the triads of multimorbidity, acid-peptic ulcer
diseases (APD)-musculoskeletal disorders (MSD)-hyper-
tension (HTN) ranked highest with 340 (14.9%) affected
participants, followed by acid peptic diseases-
hypertension-diabetes (199, 8.7%), and acid peptic
diseases-musculoskeletal disorders-respiratory disorders
(149, 6.9%) [Figure 2b.]

On examining the cardiometabolic multimorbidity,
diabetes-hypertension was the most prevalent (148,28.3%)
dyad, followed by hypertension-chronic kidney disease
(120, 22.9%) and diabetes-chronic kidney diseases
(44,8.4%). Of the total study population having triads of
metabolic multimorbidity, diabetes-hypertension-chronic
kidney diseases ranked highest with 34 (7.6%) affected
participants, followed by diabetes-hypertension-ischemic
heart diseases (15,3.3%), and diabetes-hypertension-
stroke (15,3.3%) [supplementary table 2].

Age and multimorbidity

The prevalence of multimorbidity increased with advancing
age [Figure 3.]. Amongst individuals between the ages of 18
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and 30 years, only 29 (2.0%) of the population were found
to have multimorbidity, which increased to 411 (28.5%) in
those 40 - 50 years old.

Depression

The crude prevalence of depression was 29.1% (95% CI:
27.2-30.9). Females had a higher prevalence of depression
(34.9; 95% CI: 32.2-37.6) compared to males (22.6; 95%
CI:20.1-25.1) (Table 2). The commonest symptom was
feeling of tiredness (40.9%), followed by difficulty staying
asleep (39.8%) and depressed mood. Nearly one-fourth of

the population reported having suicidal thoughts. The
symptom profile as reported by the study participants, is
shown in Table 3.

Factors associated with multimorbidity

Multimorbidity became more common as people got older.
Those above the age of 60 years had the highest odds of
having multimorbidity [aOR:36.8; 95%CI: 20.2-67.1]
compared to the individual of age 18 to less than 30 years.
Females had higher odds of having multimorbidity (aOR:
1.9; 95%CI: 1.5-2.5). Being overweight and obese both

Table 1. Characteristics of study participants.

Characteristics Males (n = 1096) Females (n = 1193)

Sociodemographic, economic, lifestyle n (%) n (%)

Age (years) [Mean (SD)] 48.9 (13.7) 47.4 (12.4)
18 - <30 111 (4.8) 103 (4.6)
31–40 226 (9.9) 296 (12.9)
41–50 267 (11.6) 342 (14.9)
51–60 276 (12.1) 269 (11.8)
Above 60 216 (9.5) 183 (7.9)

Education
No formal education 265 (11.6) 600 (26.2)
School education 447 (19.5) 402 (17.6)
College 384 (16.8) 191 (8.3)

Occupation
Not working 74 (3.2) 336 (14.7)
Sedentary workers 111 (4.9) 48 (2.1)
Manual workers/farmers 911 (39.8) 809 (35.3)

Socio-economic status according to Kuppuswamy scale
Upper lower 624 (27.2) 270 (11.8)
Lower middle 454 (19.8) 832 (36.3)
Upper middle 18 (0.8) 91 (4.0)

Current or past tobacco use
Yes 592 (25.9) 370 (16.2)
No 504 (22.0) 823 (36.0)

Alcohol use
Yes 617 (27.0) 16 (0.7)
No 479 (20.9) 1177 (51.4)

Anthropometric indicators (n = 2888a)

Height [Median (IQR)] 162 (12) 155 (7)
Weight [Median (IQR)] 62 (15) 57 (13)
BMI [Median (IQR)] 23.6 (5.3) 23.4 (5.1)

BMI category kg/m2 (n%) (n%) (n%)
Underweight (< 18.5) 111 (4.8) 111 (4.8)
Normal (≥18.5 to 24.9) 588 (25.7) 681 (29.8)
Overweight (≥25 to 29.9) 331 (14.5) 328 (14.3)
Obese (≥30) 65 (2.9) 73 (3.2)

aOne participant was bedridden
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carried a higher risk of developing multimorbidity. The
prevalence of depression was high, and participants with
depression had higher odds of being affected by multi-
morbidity than people without depression [aOR: 3.7; 95%
CI: 2.5-5.4] (Table 4). On multivariate analysis, no statis-
tically significant association was observed for socioeco-
nomic status, education, occupation, and risk factors like
tobacco and alcohol consumption.

Discussion

In this first of a kind study that examined the prevalence and
patterns of multimorbidity among the Indian rural agricultural
population, we found that six out of ten adults are affected by
multimorbidity, with over 80% of the adult population re-
porting one chronic condition for which they had sought
medical care. Age, female gender, and being obese were the
strongest determinants of the presence of multimorbidity.

Depression was also common, more so in the population with
multimorbidity. Further, most of the common metabolic dis-
orders were evenly distributed among both genders, except
stroke (3.5% in males and 0.4% in females) and heart failure
(1.0% in males and 0.3% in females). On the other hand, the
females showed a higher proportion of suicide ideation
compared to males (21.1% v 31.3%).

There are few studies on the burden of multimorbidity
in India, especially in rural communities. The prevalence
of multimorbidity in the population we studied was
higher than those reported from rural populations with
similar age profiles (39% to 55%).20,28,29 A nationally
representative study (Longitudinal Aging Study from
India) reported a multimorbidity prevalence of 24.1%
amongst those above the age of 60 years.18 Similar es-
timates of multimorbidity have been reported from
LMICs such as Ghana30 and Brazil.31 Together, these
findings highlight the growing burden of multimorbidity,

Figure 1. Proportion of participants with and without multimorbidity conditions among study population (n = 2289).

Table 2. Gender distribution of the disease profile confirmed by health professionals as reported by participants (N = 2289).

Condition Males n = 1096 (%) Females n = 1193 (%) Total n = 2289

Musculoskeletal disorders 596 (26.1) 875 (38.2) 1471 (64.3)
Acid Peptic disease 584 (25.5) 706 (30.8) 1290 (56.4)
Hypertension 299 (13.1) 287 (12.5) 586 (25.6)
Diabetes 125 (5.5) 110 (4.8) 235 (10.3)
Respiratory diseases 88 (3.8) 118 (5.2) 206 (9.0)
CKD 122 (5.3) 76 (3.3) 198 (8.6)
Depression 25 (1.1) 56 (2.4) 81 (3.5)
Thyroid diseases 10 (0.4) 56 (2.4) 66 (2.8)
Stroke 39 (1.7) 5 (0.2) 44 (1.9)
Ischemic Heart Disease 28 (1.2) 22 (1.0) 50 (2.2)
Heart Failure 11 (0.5) 4 (0.2) 15 (0.7)
Cancer 2 (0.1) 2 (0.1) 4 (0.2)
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which is no longer limited to wealthier countries and
affluent segments of society.

Studies limited to selected population groups such as
patients recruited from healthcare setting, or elderly pop-
ulation, report higher prevalence. Soji et al estimated the
prevalence of multimorbidity to be 74% among patients
with diabetes in Kerala.22 Khan et al determined that 83% of
the older adults (age 60 years and above) in Punjab had
multimorbidity.17 Similarly, in China, Wang et al. reported
that 90.5% of the rural elderly population has multi-
morbidity.32 Aging and the presence of chronic conditions
are shown to increase the occurrence of multimorbidity.33–36

An important source of variation that influences the
prevalence of multimorbidity is inconsistencies in the
definition of variables and the lists of chronic conditions. To
overcome these challenges and assess multimorbidity
comprehensively, we used the MAQ-PC tool, which is
validated for Indian settings and has been shown to have
high internal reliability measures.25 Further, we used a
standardised operational definition of multimorbidity from
the list of the 13 most common chronic conditions and
studied a wider age group.

Acid-peptic disease and musculoskeletal disorders were
most frequently associated together and in combination with

Figure 2. (a): Tree map depicting burden of morbidity combinations among common dyads. (b): Tree map depicting burden of
morbidity combinations among common triads.
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other chronic disease conditions. Acid peptic disease is a
commonly used term that collectively includes digestive
system disorders with common symptomology, such as
gastro-oesophageal reflux disease (GERD), peptic ulcer
disease, gastritis, and duodenitis. Clusters of multimorbidity
with acid peptic diseases have been reported by Pati et al,37

Dutta et al,38 and Kshartri et al.39 The high prevalence of
APD possibly attributed to the lifestyle and dietary pref-
erences of the rural agricultural population (predominantly
rice-based diet, consumption of caffeinated drinks, and/or
tobacco use).40,41 Furthermore, APD can often develop or

worsen as a side effect of commonly used drugs, such as
non-steroidal anti-inflammatory drugs (available over the
counter and used rampantly as pain killers), calcium channel
blockers, beta-blockers, routinely prescribed for musculo-
skeletal disorders and hypertension.42,43

As expected, diabetes and hypertension were the most
common dyads among metabolic disorders in both males
and females. Notable was the high prevalence (17.3%) of
CKD in this population, which ranked second and third
highest in combination with hypertension and diabetes,
respectively. Triads of diabetes, hypertension and chronic

Figure 3. Age wise distribution of the morbidities among study cohort.

Table 3. Distribution of symptoms of depression in the study population.

Symptoms Number (%) (n = 2289) Males (n = 1096) Females (n = 1193)

Tiredness 936 (40.9) 359 (15.7) 576 (25.2)
Difficulty in staying asleep 911 (39.8) 373 (16.3) 537 (23.5)
Depressed Mood 835 (36.5) 357 (15.6) 476 (20.8)
Loss of appetite or weight 730 (31.9) 288 (12.6) 441 (19.3)
Suicidal thoughts 606 (26.5) 231 (10.1) 373 (16.3)
Loss interest 595 (26) 238 (10.4) 357 (15.6)
Lack of concentration 453 (19.8) 171 (7.5) 286 (12.5)
Trouble falling sleep 414 (18.1) 178 (7.8) 235 (10.3)
Sleeping too much 315 (13.8) 141 (6.2) 176 (7.7)
Overeating or weight gain 311 (13.6) 137 (6) 173 (7.6)
Being restless 125 (5.5) 48 (2.1) 77 (3.4)
Moved or spoke slowly 64 (2.8) 22 (1) 41 (1.8)

Figures in parentheses are percentages.
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kidney diseases were the most prevalent. This finding is
unique to the current cohort.

Understanding multimorbidity patterns is crucial for
developing successful policies tailored to the local context
in a way that efficiently utilises available resources to de-
velop disease and population-specific approaches. Inter-
ventions can be made efficient when they target the most
common multimorbidity clusters. Currently, the Indian
national program for non-communicable diseases primarily
focuses on diabetes and hypertension,44 however, muscu-
loskeletal conditions, gastrointestinal disorders, respiratory
diseases, and CKD management are yet to be incorporated
as priorities.

Consistent with other studies, we also found an age
gradient for multimorbidity. Various authors have docu-
mented the compounding of multimorbidity with advancing
age, with the burden rising after the age of 45
years.1,20,33–35,45,46 The long-standing accumulation of risk
factors due to environmental exposure, sedentary lifestyle,
poor dietary or behavioural practices, and gradual func-
tional and physiological decline make the aging population
susceptible to a constellation of morbidities.47,48

Females had a higher prevalence of multimorbidity. This
gender disparity can be due to higher exposure to risk
factors like poor nutrition, physical inactivity,49 and socio-
cultural barriers which impede their access to healthcare.50

Table 4. Bivariate and multivariate analysis of the factors associated with multimorbidity.

Variables Multimorbidity

N (%) Crude Odds Ratio (95%CI) P value Adjusted Odds Ratio (95%CI)

P valueN = 1,340

Age (years)
18 - <30 25 (1.9) Ref
31–40 192 (14.3) 3.6 (2.6-5.0) 0.001 3.2 (2.2-4.5) 0.001
41–50 369 (27.5) 10.1 (7.0-14.4) 0.001 8.9 (6.1-12.9) 0.001
51–60 414 (30.9) 23.9 (15.5-37.0) 0.001 20.6 (13.2-32.2) 0.001
Above >60 340 (25.4) 44.6 (24.8-80.2) 0.001 36.8 (20.2-67.1) 0.001

Sex
Male 595 (44.4) Ref
Female 745 (55.6) 1.8 (1.5-2.2) 0.001 1.9 (1.5-2.5) 0.001

Body mass index
Underweight 152 (11.3) 1.6 (1.0-2.4) 0.03 0.9 (0.6-1.5) 0.7
normal 714 (53.3) Ref
Overweight 390 (29.1) 0.9 (0.7-1.1) 0.3 1.0 (0.8-1.3) 1
Obese 83 (6.2) 1.0 (0.6-1.5) 0.9 1.2 (0.7-1.9) 0.5

Depression
Yes 793 (59.2) 6.2 (4.3-8.8) 0.001 3.7 (2.5-5.4) 0.001
No 547 (40.8) Ref

Education
No Formal education 621 (46.3) 2.5 (2.1-2.9) 0.001 1.0 (0.7-1.1) 0.353
Any Formal education 719 (53.6) ref

Occupation
Outdoor workers 1036 (77.3) ref 1.0 (0.8-1.3) 0.85
Others (no work and sedentary work) 304 (22.7) 1.3 (1.1-1.6) 0.04

Socioeconomic cale
Upper lower 468 (34.9) ref Ref
Lower middle 818 (61) 1.3 (1.1-1.6) .001 1.1 (0.8-1.4) 0.565
Upper middle 54 (4) 1.1 (0.7-1.4) 0.92 1 (0.8-1.7) 0.45

Tobacco use
Yes 671 (50.1) 2.3 (1.9-2.7) 0.001 1.2 (0.9-1.5) 0.163
No 669 (49.9) Ref

Alcohol use
Yes 393 (29.3) 1.2 (1.0-1.5) 1.1 (0.8-1.5) 0.526
No 947 (70.7) Ref 0.03
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It has been suggested that females are more likely to report
morbidities while self-reporting.51 These finding suggest
the need to develop better tools to understand the deter-
minants and age and gender-specific interventions for
managing complex multimorbidity. There were other dif-
ferences between the two sexes – for example, the higher
prevalence of stroke and heart failure in males and suicidal
ideation in females. Apart from biological reasons, possible
causes for this could include differences in lifestyle, health
seeking behaviour, and/or medication adherence.

Our study also shows a high prevalence of depression,
with nearly one-fourth of the population having suicidal
thoughts. Gender disparity with a female preponderance of
suicidal behaviour can be attributed to a higher prevalence
of mental health disorders (such as depression), psycho-
logical distress (due to domestic violence), social con-
straints (lack of financial independence), or poor emphasis
on suicide prevention among them. Patients with multi-
morbidity have a higher risk of depression than those with
no disease or single morbidity.52,53 Depression and multi-
morbidity are complex phenomena and show bidirection-
ality. Multimorbidity and depression both present an
economic burden on the patients.54 Early identification and
timely management of depression among patients with
multimorbidity is necessary to improve health outcomes and
quality of life.

The principal strength of our work is that we conducted a
population-based multimorbidity survey in an area identi-
fied to be at high risk of developing one chronic condition
(CKD). We used a validated tool for the rural Indian
population to assess the pattern and burden of multi-
morbidity. Our operational definition of multimorbidity was
based on the definition from the Academy of Medical
Sciences.1 We collected information on conditions that were
important to patients and relied on confirmation of the
diagnosis via medical and treatment records.

A few limitations also need to be recognised. Firstly, due
to the cross-sectional design, no causal inference can be
established as the time of onset of diseases could not be
explored. Secondly, our study was not powered to accu-
rately estimate the prevalence and/or subgroup differences
of each chronic condition, so the findings should be con-
firmed in larger studies. Thirdly, since the prevalence of
depression was high, reporting bias may be present; how-
ever, attempts were made to verify self-reported data
whenever possible. Finally, we measured morbidities based
on self-reporting of confirmation from a doctor, which is
influenced by health seeking behaviour and likely leads to
underestimation of multimorbidity burden.

Conclusions

The burden of multimorbidity is high in the rural population
of the Uddanam region, which has policy implications.

Understanding the burden of multimorbidity will guide
policymakers to develop a robust healthcare system that
explores potentially causal associations among multiple
coexisting conditions and targets the constellation rather
than singleton diseases. Identification of risk factors sug-
gests the need to develop targeted approaches for high-risk
groups.
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