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Abstract

Objective: The growing prevalence of chronic morbidity among Nepali older adults reflects the need for studies exploring
the patterns and determinants for evidence-based public health strategies. This study evaluated chronic morbidity levels and
the associated factors.

Methods: A cross-sectional study recruited 612 participants (≥ 60 years) from all three ecological regions in Gandaki
province, Nepal. Chronic morbidity level was derived as the cumulated presence of eight chronic conditions: coronary
heart disease, hypertension, stroke, diabetes, cancer, respiratory issues, musculoskeletal conditions, and depression, and
then creating three groups: no morbidity, single morbidity and multimorbidity. Ordinal logistic regression analyzed factors
associated with morbidity levels, and findings are presented in adjusted odds ratio (OR) and 95% confidence interval (CI).
All ethical standards were properly followed.

Findings: About 40% of total participants reported having single morbidity, while 25% had multimorbidity. Participants
above 70 years (OR: 1.68, CI: 1.18–2.38) and older women (OR: 2.34, CI: 1.53–3.58) reported odds of being in a higher
morbidity category than their counterparts. Older adults without healthcare visits within a year had 90% lower odds (OR:
0.10, CI: 0.06–0.15) of being in a higher morbidity category.

Interpretation: This study underlines the importance of regular healthcare visits, recommending that older adults
undergo timely screenings for early diagnosis and effective management. It also emphasizes the need for increased public
awareness and health promotion initiatives focused on chronic disease prevention activities within the older population.
Additionally, investigating gender-specific factors may provide deeper insight into effective public health interventions.
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Introduction

Morbidity is the presence of disease or illness and other
states of compromised physical, social, and mental well-
being.1 As individuals age, they become more prone to
various chronic conditions and health challenges.2 Multi-
morbidity, the state of coexistence of two or more diseases
or medical conditions, studies the complex interplay of
multiple health conditions within individuals. The World
Health Organization has defined “multimorbidity” as the
presence of multiple chronic conditions, such as cancer,
cardiovascular, and chronic respiratory diseases, in a single
person simultaneously, complicating treatment and signif-
icantly affecting quality of life.3

Globally, one in three adults suffer from chronic disease,
with half of them experiencing multimorbid conditions.4

This prevalence stands notably higher for individuals
60 years and older,5 particularly in low- and middle-income
countries such as Nepal.4 Previous studies in Nepali older
adults reported a higher prevalence of multimorbidity,
ranging from 13.9% to 22.8%.6–8 Similar trends were ob-
served in bordering countries; India reported a prevalence of
multimorbidity among older adults at 32.1%,9 while China
was at 50.5%.10 Having multiple chronic conditions can
decrease functionality and increase disability among older
adults, leading to a lower quality of life and a higher risk of
mortality.11 This impacts individuals and their families12,13

and increases the use of healthcare services, thereby in-
creasing healthcare costs.14

The conceptual model for this study was built upon a
comprehensive systematic review of the social determinants
of multimorbidity patterns.15 The model expanded on the
social determinants of health model and emphasizes how
socioeconomic inequalities, healthcare access, and struc-
tural barriers significantly influence population health
outcomes. The review identified six main domains that
shape multimorbidity patterns: sociodemographic charac-
teristics, socioeconomic status, lifestyle and behavioral
factors, living area characteristics, health service use, and
social networks and relationships. These domains collec-
tively offered a multifaceted lens for exploring the intricate
interplay of social and behavioral factors that contribute to
the development and progression of morbidity patterns
across diverse populations.15 The conceptual model is il-
lustrated in Figure 1 below.

As Nepal continues to undergo demographic and epi-
demiological changes, the proportion of older adults with
non-communicable diseases is anticipated to increase.16,17

However, most studies on morbidity in Nepal are confined
to small geographical areas. While similar studies on factors
contributing to chronic morbidity among older adults have
been conducted in South Asia, this study offers valuable
insights into the morbidity status at a regional level and
inform implications for shaping health policy at the regional

level. The study spans all three ecological regions, including
both urban and rural municipalities in Gandaki province of
Nepal, and aims to assess the burden of chronic morbidities
and explore association with contributing factors.

Methods

This study is reported as per the Strengthening the Re-
porting of Observational Studies in Epidemiology
(STROBE) guideline (Checklist 1).

Study design and settings

This research was based on a secondary data-analysis of
community-based observational cross-sectional study
across three districts in Gandaki province of western Nepal.
Figure 2 below explicitly shows the study districts in three
ecological regions of Nepal: Manang from the mountain,
Tanahu from the hills, and Nawalpur from Tarai. Of all
seven provinces, Gandaki province has the highest pro-
portion of older adults with substantial ethnic
heterogeneity.18,19 The demographic characteristics of this
province and the study districts are presented in
Supplemental Table 1.

This study implemented a multi-stage stratified cluster
sampling design. Initially, three districts, each representing
a different topography, were randomly selected. After that,
one urban and one rural municipality from each study
district were randomly chosen using simple random sam-
pling. However, only one rural municipality was randomly
selected in Manang because all municipalities in Manang
were rural. Then, wards were chosen randomly as primary
sampling units, considering population proportion to size.
Since the sampling frame was unavailable, every third
household per cluster was randomly selected until the de-
sired sample size of 22 households was achieved. Using a
one-proportion sampling method in Stata MP 13.1,20 an
initial sample size of 194 was calculated based on an ex-
pected prevalence of 39% and 80% power of the study at
95% confidence interval. Adjustments for a cluster design
effect (1.5), non-response rate (5%) and stratification effect
(2) inflated the sample size to 614. To ensure equal allo-
cation of 22 samples per cluster, the final sample size was
rounded to 616. Details of sample distribution across study
districts are in Supplemental Table 2.

Participants who were 60 years or older, a permanent
member of the household, and able to establish effective
two-way verbal communication in the Nepali language were
eligible for the interview. For more than one eligible older
adult present in a single household at the time of the in-
terview, only one was randomly selected and interviewed.
Proxy interviews were not permitted.

2 Journal of Multimorbidity and Comorbidity

https://journals.sagepub.com/doi/suppl/10.1177/26335565251325920
https://journals.sagepub.com/doi/suppl/10.1177/26335565251325920


Ethical consideration

The Institute of Medicine, Tribhuvan University’s Institu-
tional Review Committee granted this study’s ethical ap-
proval with reference no. 194/(6-11)E2 076/077.
Additionally, written permission was obtained from the

Social Development Ministry of Gandaki province, refer-
encing no. 1019/075-076, to conduct the study in that re-
gion. All participants received comprehensive oral and
written information about the study’s purpose and were
clearly articulated that their participation was completely
voluntary. Further, they were informed that they could
withdraw from the study at any point if they felt uncom-
fortable during the interview process. For those unable to
read and write, the consent form was discussed with their
trusted individuals, followed by written consent using
signatures or thumbprints. Participants were interviewed
one-on-one at home to maintain their privacy and minimize
the interruptions.

Data collection

The original semi-structured questionnaire in English was
translated into Nepali by bilingual experts, and back-
translation was also performed to check the accuracy of
the questionnaire. Three health science students who co-
authored this paper and two local research assistants with
past experiences in the field participated in a full one-day
training session. This training covered comprehensive as-
pects of the study, including the questionnaire, interviewing

Figure 1. Conceptual model depicting the relationship between assumed factors and chronic morbidity. Note. This conceptual model
was adopted from Álvarez-Gálvez et al.15

Figure 2. Study districts in three ecological regions of Gandaki
Province, Nepal.
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techniques, data collection, safety procedures, and the
critical importance of ethics and consent in research. A pilot
survey was conducted among 30 older adults in Kathmandu
Metropolitan City ward no. 26, following minor typo
corrections and a revision of the language tone to enhance
clarity. Thus, 612 participants were interviewed face-to-face
using paper-based surveys between January and February
2020, with a response rate of 99.4%.

Variables

Dependent variable. Participants were asked whether they
were told by a health professional or diagnosed with these
eight conditions: coronary heart disease, hypertension,
stroke, diabetes, cancer, respiratory disorders, musculo-
skeletal conditions, and depression. Responses were coded
1 for yes and 0 for no. The total sum of these self-reported
conditions determined the range of disease conditions, from
0 to 8, which was grouped into “no disease” for a score of 0,
“single morbidity” for a score of 1, and “multimorbidity” for
a score of 2 or more. The state of morbidity, defined by these
three categories of chronic morbidity, was the dependent
variable in this study.

Independent variables. The independent variables were
grouped into six main domains, as depicted in the con-
ceptual framework (Figure 1). Sociodemographic charac-
teristics included age, gender, marital status, ethnicity, and
disability. Socioeconomic status comprised of education,
occupation, and monthly family income. Lifestyle and
behavioral factors were measured using smoking status,
alcohol consumption, and regular exercise performance.
Living area characteristics covered an ecological region,
municipality, living arrangement, and family migration
history. Health service use included healthcare visits and
health insurance enrollment. Social networks and rela-
tionships contained participation in social activities and a
history of misbehavior.

Sociodemographic factors. Age was right-skewed and was
therefore dichotomized into “60 to 70 years” and “Above
70 years.” Participants were “female” or “male” by gender.
Participants who were “unmarried,” “divorced,” “wid-
owed,” or “separated” were grouped into “without a part-
ner,” while the other category was “currently married.”
Ethnicity was recategorized as “Brahaman/Chhetri,”
“Adivasi/Janajati,” and “Others.”21 As such, “Hill
Brahman/Chettri” and “Tarai/Madhesi Brahman/Chettri”
were grouped into “Brahaman/Chhetri”; “Newar,” “Hill
Janajati,” and “Tarai Janajati” formed the “Adivasi/Jana-
jati,” and “Hill Dalit,” “Tarai/Madhesi Dalit,” and “Mus-
lims” were categorized as “Others.” Nepal’s Gazette
2074 defined the disability status as “person with disability
means a person who has long-term physical, mental,

intellectual or sensory disability or functional impairments
or existing barriers that may hinder his or her full and ef-
fective participation in social life on an equal basis with
others.”22 Participants without any disability were grouped
as “without disability,” while those who had at least one
disability were grouped as “with disability.”

Socioeconomic status. The participants’ educational status
was divided into three categories: “no education,” “non-formal
education,” and “formal education.” Individuals unable to read
or write were classified as having “no education,” those who
underwent training outside of traditional schools, especially
adult education for literacy, were labeled with “non-formal
education,” and those attending formal educational institutions
were designated as having “formal education.” In terms of
occupation, individuals engaged in agriculture, homemaker, or
unemployed were categorized as “homemaker/agriculture/
unemployed” as the frequency of unemployed was very low.
Those involved in business or service or participating in wage
labor or other income-generating activities were classified as
“business/service/other.” Monthly family income in Nepali
rupees was converted to United States dollars (US$) using a
conversion rate of $1=NPR 118.51, the average conversion
value in 2020.23

Lifestyle and behavioral factors. Smoking and alcohol
consumption statuses were assessed as “never,” “former,”
and “current or occasional.” Regular exercise performance
was assessed by asking “Do you perform exercise regu-
larly?” and was measured as “yes” or “no.”

Living area characteristics. Manang from the mountain,
Tanahu from the hill, and Nawalpur from the Tarai repre-
sented the three ecological regions of Gandaki province.
The Government of Nepal’s Gazette 2073 predefined
studied municipalities as urban or rural.24 Living arrange-
ments included “only with spouse,” “son/daughter-in-law,”
“daughter/son-in-law,” and “other relatives.” The fourth
category, “other relatives,” comprised “grandchildren,”
“nephew/niece,” “brother/sister,” and “others.” The family
migration history was assessed by asking if either of the
family members had migrated from another place within or
out of the country to the current location. The responses
were “yes” or “no.”

Health service use. Healthcare visits were measured by
asking if participants visited medical institutions within a
year. The health insurance enrollment was assessed by
asking if participants had enrolled in any health insurance
program. The responses to these questions were “yes” or
“no.”

Social networks and relationships. Participants were asked
if they ever participated in any social activities held in the
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community within the last year, and they responded either
“yes” or “no.” The history of misbehavior was measured
overall as any instances encountered within the family or the
community and responses were recorded as “yes” or “no.”

Data management and analyses

Data was digitized using Epidata 3.1,25 and then exported in
SAS format. All variables mentioned above were managed
and analyzed using SAS 9.4.26 The univariate descriptives
(Table 1) were generated for each variable of interest;
frequency distribution tables with percentages were created
for categorical variables, and the only numeric variable,
monthly income, was highly skewed and thus expressed in
median and interquartile ranges. The heat map visualized
the areas with the higher prevalence of disease co-
occurrence among study participants (Figure 3). Bivariate
statistical tests (Table 2) were performed to review the initial
relationship and inform the regression model. Pearson Chi-
square test of independence assessed the bivariate rela-
tionship between all categorical factors and morbidity
status. Similarly, the Kruskal-Wallis one-way analysis of
variance tested the bivariate association between monthly
income and morbidity status of three levels. Frequency
distribution across the levels of morbidity, degrees of
freedom (df), Chi-square values ðχ2Þ, and p-values were
reported in Table 2.

The correlation matrix for all categorical variables
showed no significant association; the maximum correlation
coefficient observed was 0.24. In addition, all variables in
Table 2 passed the multicollinearity test as the variance
influence factor for each fitted factor was less than 2.5.27

Adjusted ordinal logistic regression (Table 3) tested the
association of independent variables with odds of higher
morbidity, i.e., the probabilities models were cumulated
over the higher ordered values of levels of morbidity. Pa-
rameter estimates (PE), standard errors (SE), adjusted odds
ratios (OR), and p-value were reported in Table 3 for ordinal
regression analysis. Several models excluding one or more
assumed factors at a time were tested to best fit the data on
predicting chronic disease outcomes with the Akaike in-
formation criterion (AIC) method. As a result, occupation,
monthly family income, living arrangement, family mi-
gration history and health insurance enrollment were ex-
cluded from the final model. The final model with the lowest
AIC value included age, gender, marital status, ethnicity,
disability status, education, smoking status, alcohol con-
sumption status, regular exercise performance, ecological
region, municipality type, healthcare visit, participation in
social activities and history of misbehavior. No variables
had missing data, and the concordance statistics (c-statis-
tics) for the final model was 0.76, indicating a good pre-
dictive model.28

Table 1. Demographic, socioeconomic, and health
characteristics of study participants.

Characteristics n (%)

Sociodemographic characteristics
Age
60 to 70 years 347 (56.7)
Above 70 years 265 (43.3)

Gender
Female 350 (57.2)
Male 262 (42.8)

Marital status
Currently married 385 (62.9)
Single or without a partner 227 (37.1)

Ethnicity
Brahaman/Chhetri 252 (41.2)
Adivasi/Janajati 284 (46.4)
#Others 76 (12.4)

Disability status
Without disability 344 (56.2)
With disability 268 (43.8)

Socioeconomic status
Education
Formal education 26 (4.3)
Non-formal education 98 (16.0)
No education 488 (79.7)

Occupation
Homemaker/agriculture/unemployed 533 (87.1)
Business/service/other 79 (12.9)

Monthly Family Income (US$) Md(Q1,Q3) 126. 6 (67.5, 253.1)
Lifestyle and behavioral factors
Smoking status
Never 185 (30.2)
Former 170 (27.8)
Current or occasional 257 (42.0)

Alcohol consumption status
Never 306 (50.0)
Former 114 (18.6)
Current or occasional 192 (31.4)

Regular exercise performance
Yes 136 (22.2)
No 476 (77.8)

Living area characteristics
Ecological region
Tarai 350 (57.2)
Hill 240 (39.2)
Mountain 22 (3.6)

Municipality type
Rural 195 (31.9)
Urban 417 (68.1)

Living arrangement
Only with spouse 132 (21.6)
Son/daughter-in-law 410 (67.0)

(continued)
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Results

Participant’s characteristics

Table 1 below depicts the participant’s characteristics.
Sociodemographic characteristics indicated that the ma-
jority of the participants were between 60 and 70 years old
(56.7%), female (57.2%), and currently married (62.9%).
The largest ethnic groups represented were Adivasi/Janajati
(46.4%) and Brahaman/Chhetri (41.2%). Approximately
44% of participants were with disabilities. By socioeco-
nomic status, over three-quarters of participants had no
education (79.7%) and were either homemakers, involved
in agriculture, or unemployed (87.1%). The median
monthly family income was $126.6 (Q1=67.5, Q3=253.1).
Among lifestyle and behavioral factors, the majority of
participants were currently or occasionally smoking
(42.0%), had never consumed alcohol (50.0%), and did not
perform regular exercises (77.8%).

Regarding living area characteristics, participants mostly
lived in the Tarai region (57.2%) and urban municipalities
(68.1%). Most lived with their son/daughter-in-law (67.0%)
and had no family migration history (64.4%). Interestingly,
while 73.2% visited healthcare institutions within a year

under the health service use domain, 91.7% of participants
were not enrolled in any healthcare insurance plans. Vari-
ables related to social networks and relationships indicated
that 58.2% did not participate in any community social
activities in the past year, and 28.4% reported having a
history of misbehavior over their life course.

One-fourth (25.0%) of participants reported having
multimorbidity, 40.2% reported a single morbidity, and
34.8% reported no morbidity.

Prevalence of single and co-occurrence of disease

The heatmap diagram below (Figure 3) illustrates the
prevalence of self-reported single disease or co-occurrence
of pairs of diseases in the studied population. Each cell in
the heatmap represents the percentage of participants di-
agnosed with either a single disease (a diagonal line, where
the row and column represent the same disease) or two
distinct diseases (where the row and column represent
different diseases). The color gradient, ranging from blue
(0%) to yellow (30%), visually conveys the degree of oc-
currence for single disease or pair of diseases.

The top 3 prevailing diseases among older adults in this
study were musculoskeletal disease (34.5%), hypertension
(28.6%), and respiratory disease (16.5%). These three
disease pairs made the highest percentages of co-
occurrence; when counted together ranked highest for
hypertension and musculoskeletal disease at 10.5% fol-
lowed by musculoskeletal and respiratory disease at 5.6%
and then by hypertension and respiratory disease at 5.1%.
All other diseases reported low paired prevalence, with
stroke and cancer showing the lowest value of pairs with
other diseases.

Bivariate descriptives

Table 2 below presents the bivariate assessment. Age [χ2 (2)
=9.11, p=0.011], gender [χ2 (2)=20.48, p<0.001], ethnicity
[χ2 (4)=10.63, p=0.031], disability status [χ2 (2)=9.18,
p=0.010], alcohol consumption status [χ2 (4)=26.81,
p<0.001], municipality type [χ2 (2)=12.03, p=0.002],
healthcare visit [χ2 (2)=155.94, p<0.001] and participation
in social activities [χ2 (2)=10.68, p=0.005] established
significant relationships with morbidity status. Thirty-one
percent of the older adults aged 70 and above reported
multimorbidity, whereas 20.5% of the older adults aged 60-
70 reported it. Likewise, 30.3% of the females and 17.9% of
the males reported it. Moreover, 29.5% of older adults with
disabilities and 21.5% of those without disability reported
multimorbidity. Similarly, 29% of older adults in urban
areas and 16.4% in rural areas reported multimorbidity.
Furthermore, 32.8% of older adults visiting healthcare
centers reported multimorbidity, whereas only 3.7% of older

Table 1. (continued)

Characteristics n (%)

Daughter/son-in-law 24 (3.9)
Other relatives 46 (7.5)

Family migration history
Yes 218 (35.6)
No 394 (64.4)

Health service use
Healthcare visit

Yes 448 (73.2)
No 164 (26.8)

Health insurance enrollment
Yes 51 (8.3)
No 561 (91.7)

Social networks and relationships
Participation in social activities
Yes 256 (41.8)
No 356 (58.2)

History of misbehavior
No 438 (71.6)
Yes 174 (28.4)

Outcome
Morbidity Status
Multimorbidity 153 (25.0)
Single morbidity 246 (40.2)
No disease 213 (34.8)

Note. n=counts, %=percentage, Md=median, Q1=first quartile, Q3=third
quartile. #Others included Hill Dalits, Tarai Dalits and Muslims.
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adults who did not visit healthcare during the last year
reported it.

Covariates of chronic morbidity levels

Table 3 below details the results of the final adjusted ordinal
regression. The score test for the proportional odds as-
sumption ½χ2 (19)=11.96, p=0.887] was satisfied, which
confirmed that ordinal regression was the correct regression
model for this study. As mentioned above in the methods, fit
statistics were calculated with good c-statistics of 76%. Two
sociodemographic characteristics, age and gender, and one
health service use variable, healthcare visit, were significant
in the final regression model. Disability status (p=0.059)
and municipality type (p=0.068) showed some potential
association with increased odds of higher morbidity. These
effects were in the expected direction but did not reach
statistical significance. These two variables were significant
during bivariate analysis. However, none of the variables
related to socioeconomic status, lifestyle and behavioral
factors, or social networks and relationships were found to
be significant. Although ethnicity, alcohol consumption
status and participation in social activities were initially

significant in bivariate analysis, the statistical significance
was lost after adjusting for covariates under the regression
model.

Among participants of age above 70 years, the odds of
being in a higher morbidity category (increasing mor-
bidity) rather than a lower category were 1.68 times the
odds (OR: 1.68, CI: 1.18–2.38) for older adults aged 60 to
70 years after controlling for all other variables in the
model. Females reported greater odds of having higher
morbidity (OR: 2.34, CI: 1.53–3.58) when compared to
their male counterparts, holding all other covariates in the
model constant. While disability variable only approached
significance at p=0.059, compared to those without dis-
ability, those with disability showed greater odds of re-
porting higher morbidity (OR: 1.38, CI: 0.99–1.93).
Similarly, the municipality variable was close to signifi-
cance at p=0.068. Compared to the older adults living in
rural municipalities, those who resided in urban areas
reported 43% higher odds of increasing morbidity (OR:
1.43, CI: 0.97–2.10). Interestingly, compared to those who
visited healthcare services within the last year, those who
did not showed 90% lower odds of being in higher
morbidity (OR: 0.10, CI: 0.06–0.15).

Figure 3. Heatmap illustrating co-occurrence of chronic diseases in study participants.
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Table 2. Bivariate relationship of assumed factors with morbidity status.

Characteristics

Morbidity status

df χ2 p-value

Multiple
153 (25.0%)

Single
246 (40.2%)

None
213 (34.8%)

n(%) n(%) n(%)

Sociodemographic characteristics
Age 2 9.11 0.011
60 to 70 years 71 (20.5) 145 (41.8) 131 (37.7)
Above 70 years 82 (31.0) 101 (38.1) 82 (30.9)

Gender 2 20.48 <0.001
Female 106 (30.3) 146 (41.7) 98 (28.0)
Male 47 (17.9) 100 (38.2) 115 (43.9)

Marital status 2 3.10 0.213
Currently married 92 (23.9) 149 (38.7) 144 (37.4)
Single or without a partner 61 (26.9) 97 (42.7) 69 (30.4)

Ethnicity 4 10.63 0.031
Brahaman/Chhetri 77 (30.6) 97 (38.5) 78 (30.9)
Adivasi/Janajati 54 (19.0) 120 (42.3) 110 (38.7)
#Others 22 (28.9) 29 (38.2) 25 (32.9)

Disability status 2 9.18 0.010
Without disability 74 (21.5) 134 (39.0) 136 (39.5)
With disability 79 (29.5) 112 (41.8) 77 (28.7)

Socioeconomic status
Education 4 5.85 0.211
Formal education 2 (7.7) 12 (46.2) 12 (46.1)
Non-formal education 21 (21.4) 43 (43.9) 34 (34.7)
No education 130 (26.6) 191 (39.2) 167 (34.2)

Occupation 2 4.53 0.104
Homemaker/agriculture/unemployed 133 (24.9) 222 (41.7) 178 (33.4)
Business/service/other 20 (25.3) 24 (30.4) 35 (44.3)

1Monthly Family Income (US$) Median (Q1,Q3) 126.6 (84.4, 219.4) 126.6 (84.4, 253.1) 168.8 (63.3, 270.0) 2 2.53 0.282
Lifestyle and behavioral factors
Smoking status 4 6.59 0.159
Never 51 (27.6) 71 (38.4) 63 (34.0)
Former 48 (28.3) 73 (42.9) 49 (28.8)
Current or occasional 54 (21.0) 102 (39.7) 101 (39.3)

Alcohol consumption status 4 26.81 <0.001
Never 93 (30.4) 127 (41.5) 86 (28.1)
Former 32 (28.1) 47 (41.2) 35 (30.7)
Current or occasional 28 (14.6) 72 (37.5) 92 (47.9)

Regular exercise performance 2 0.28 0.868
Yes 32 (23.5) 57 (41.9) 47 (34.6)
No 121 (25.4) 189 (39.7) 166 (34.9)

Living area characteristics
Ecological region 4 4.50 0.342
Tarai 93 (26.6) 130 (37.1) 127 (36.3)
Hill 57 (23.7) 106 (44.2) 77 (32.1)
Mountain 3 (13.6) 10 (45.5) 9 (40.9)

Municipality 2 12.03 0.002
Rural 32 (16.4) 83 (42.6) 80 (41.0)
Urban 121 (29.0) 163 (39.1) 133 (31.9)

(continued)

8 Journal of Multimorbidity and Comorbidity



Discussion

This study examined the status of chronic disease burden
and the association between different factors of chronic
morbidity levels among older adults in Gandaki province,
Nepal. About 40% of the participants self-reported having a
single chronic disease, while one-fourth (25.0%) reported
having two or more chronic conditions. Previous studies in
Nepal reported the prevalence of single chronic condition
ranging from 48.9% to 66.5%, while multimorbidity
ranging from 13.9% to 22.8%.6–8 The ordinal regression
model showed that age, gender, and healthcare visit had
significant associations with chronic morbidity status, while
disability status and municipality type approached signifi-
cance at p=0.059 and p=0.068.

Among the various disease combinations observed in the
study population, musculoskeletal disease showed the highest
co-occurrence with other chronic conditions. Specifically,
10.5% of participants had both musculoskeletal issues and
hypertension, while 5.6% experienced a combination of
musculoskeletal and respiratory problems. While a previous
study from eastern Nepal did not explicitly state a pair of

diseases, the study reported the highest prevalence rates for
hypertension and osteoarthritis among older populations.8

Another study in rural Nepal reported a higher prevalence
of these two disease conditions.6 These findings highlight the
critical need for integrated geriatric care and early healthcare
interventions to address the significant burden of chronic
morbidities, particularly musculoskeletal, hypertension, and
respiratory problems, in the older Nepali population.

Age group was a significant factor, showing higher odds
of chronic morbidity among the higher age categories. This
finding aligns with the well-established understanding of
medical science and epidemiology.29 However, it is also
important to recognize that chronological age is not a direct
cause of chronic disease,30 neither aging itself is a disease.31

Instead, it is associated with an increased risk of disease due
to the cumulative impact of various social, economic, and
health-related factors throughout a person’s life.30,31 Con-
sequently, higher age is consistently associated with in-
creased odds of multimorbidity.6–8 For example, in previous
studies, multiple chronic conditions were observed across
30% of adults between 45 and 64 years, 65% between
65 and 84 years, and 82% of those aged 85 and above.4,11

Table 2. (continued)

Characteristics

Morbidity status

df χ2 p-value

Multiple
153 (25.0%)

Single
246 (40.2%)

None
213 (34.8%)

n(%) n(%) n(%)

Living arrangement 6 6.75 0.345
Only with spouse 28 (21.2) 48 (36.4) 56 (42.4)
Son/daughter-in-law 111 (27.1) 169 (41.2) 130 (31.7)
Daughter/son-in-law 4 (16.7) 11 (45.8) 9 (37.5)
Other relatives 10 (21.8) 18 (39.1) 18 (39.1)

Family migration history 2 0.39 0.825
Yes 52 (23.9) 87 (39.9) 79 (36.2)
No 101 (25.6) 159 (40.4) 134 (34.0)

Health service use
Healthcare visit 2 155.94 <0.001
Yes 147 (32.8) 209 (46.7) 92 (20.5)
No 6 (3.7) 37 (22.5) 121 (73.8)

Health insurance enrollment 2 1.42 0.492
Yes 15 (29.4) 22 (43.1) 14 (27.5)
No 138 (24.6) 224 (39.9) 199 (35.5)

Social networks and relationships
Participation in social activities 2 10.68 0.005
Yes 48 (18.8) 105 (41.0) 103 (40.2)
No 105 (29.5) 141 (39.6) 110 (30.9)

History of misbehavior 2 1.45 0.483
No 110 (25.1) 170 (38.8) 158 (36.1)
Yes 43 (24.7) 76 (43.7) 55 (31.6)

Note. df = degrees of freedom; χ2 = Chi-square value. #Others included Hill Dalits, Tarai Dalits and Muslims.
1Kruskal-Wallis one-way analysis of variance; rest all Pearson Chi-square test of independence.
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Chronic diseases are more prevalent in older adults as a
result of the natural aging process and the physiological
changes that accompany it. Moreover, gender differences
have been observed in the presence of chronic disease and
multimorbidity among the older population. In this study,
older women were associated with higher odds of having
higher chronic morbidity compared to older men, which
was consistent with previous studies.8,14,32 Biomedical
literature indicates that women experience higher rates of

morbidity compared to men, with increased incidences of
chronic physical and psychiatric conditions.33,34 Particu-
larly in Nepal, historically, patriarchal structures have
prevailed in the society, influencing various aspects of life
for women, including inadequate access to resources and
decision-making.35 Therefore, women may have lower
access to health services, causing delayed preventive
measures and leading to a higher rate of chronic morbidity
than older men.

Table 3. Factors associated with odds of higher morbidity.

Characteristics OR (95% CI) PE SE p-value

Sociodemographic characteristics
Age (ref= “60 to 70 years”)
Above 70 years 1.68 (1.18–2.38) 0.52 0.18 0.004

Gender (ref=“Male”)
Female 2.34 (1.53–3.58) 0.80 0.21 <0.001

Marital status (ref=“Currently married”)
Single or without a partner 0.93 (0.64–1.33) �0.08 0.19 0.661

Ethnicity (ref=“ Brahaman/Chhetri”)
Adivasi/Janajati 0.74 (0.48–1.12) �0.31 0.21 0.154
1Others 1.06 (0.61–1.86) 0.06 0.29 0.835

Disability status (ref=“Without disability”)
With disability 1.38 (0.99–1.93) 0.32 0.17 0.059

Socioeconomic status
Education (ref=“Formal education”)
Non-formal education 1.21 (0.48–3.04) 0.19 0.47 0.685
No education 0.78 (0.32–1.92) �0.24 0.46 0.594

Lifestyle and behavioral factors
Smoking status (ref=“Never”)
Former 1.10 (0.67–1.80) 0.10 0.25 0.686
Current or occasional 1.13 (0.74–1.74) 0.14 0.22 0.518

Alcohol consumption status (ref=“Never”)
Former 1.13 (0.64–2.00) 0.12 0.29 0.680
Current or occasional 0.83 (0.51–1.34) �0.19 0.25 0.435

Regular exercise performance (ref=“Yes”)
No 1.01 (0.65–1.54) 0.00 0.22 0.992

Living area characteristics
Ecological region (ref=“Tarai”)
Hill 0.86 (0.60–1.24) �0.15 0.19 0.421
Mountain 1.54 (0.60–3.99) 0.43 0.48 0.371

Municipality (ref=“Rural”)
Urban 1.43 (0.97–2.10) 0.36 0.19 0.068

Health service use
Healthcare visit (ref=“Yes”)
No 0.10 (0.06–0.15) �2.33 0.22 <0.001

Social networks and relationships
Participation in social activities (ref=“Yes”)
No 1.14 (0.81–1.62) 0.13 0.18 0.457

History of misbehavior (ref=“No”)
Yes 0.77 (0.53–1.11) �0.27 0.19 0.158

Note. PE=parameter estimate; SE=standard error; OR=adjusted odds ratio; CI=confidence interval; concordance-statistics, c=0.76.
1Others included Hill Dalits, Tarai Dalits and Muslims.
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In this study, participants who did not visit healthcare
facilities in the past year were associated with lower odds of
increased chronic morbidity than those who had visited
healthcare facilities. This indicates older adults with higher
chronic morbidity may have regularly visited health facil-
ities due to their conditions for the treatment rather than
promotive and preventive health care services utilization.36

On the contrary, lower healthcare utilization could reflect
varying health statuses: positive aspects, such as better
overall health influenced by healthy lifestyle behaviors
leading to low experiences of morbidities;37 or negative
ones, such as barriers to accessing preventive healthcare like
geographic, financial, or cultural obstacles,38 which might
mean that only those with more severe conditions seek
medical care.39 Previous studies showed that more than
30% of older adults with chronic disease do not utilize
healthcare services,38,39 suggesting that symptom-less older
adults could underutilize the healthcare services than those
with comorbidities.38 Similarly, in the lack of regular health
checkups, older adults may have more undiagnosed con-
ditions, potentially leading to lower reported rates of
chronic morbidity. Additionally, preferences for traditional
or self-care practices over modern healthcare services could
play a role, which was not discussed in this study.39 Thus,
this warrants further investigation to better understand the
role of healthcare utilization, taking into account the broader
social and cultural contexts in predicting chronic
morbidities.

Older adults residing in urban municipalities had higher
odds of reporting an increased level of chronic morbidity
compared to those in rural areas, but the relationship was
statistically approaching significance. Although place of
residence was not significant in our study, previous studies
have found that urban residence was associated with
multimorbidity among older adults.7,8 When ethnicity was
excluded from the final regression analysis, urban residence
became a statistically significant predictor. As both mu-
nicipality type and ethnicity were statistically significant in
bivariate analysis, ethnicity may moderate the relationship
between urban living and multimorbidity in older adults. On
top of that, few studies found that ethnic minorities are at the
highest risk of having multimorbidity.8 Indeed, caste and
ethnicity have traditionally been rigid social constructs in
Nepali society, which still persists, especially among older
generations. Particular groups such as Dalits and some
ethnic minorities have long faced systemic oppression and
exclusion based on their caste and ethnicity.40 Previous
studies showed that privileged ethnicity was associated with
higher odds of utilizing health services and higher out-of-
pocket health expenditures,36,38 and higher concentration of
privileged ethnic groups in urban areas.41 However, a recent
study also suggested that higher ethnic diversity may
promote a better overall quality of life among older adults.42

Therefore, future studies should consider these aspects to

understand better and assess the complex interplay between
ethnicity, urban-rural residence, and morbidity patterns
among older adults in Nepal.

The finding on the influence of urban residence on
multimorbidity aligns with other studies suggesting that
urban living for older adults may be associated with higher
chronic morbidity due to pollution, stress, sedentary life-
style, unhealthy dietary habits, and other factors related to
urban living conditions.8,43 Conversely, many rural com-
munities in Nepal are situated in remote, hard-to-reach
areas, making it challenging for older residents to access
healthcare facilities.44 Thus, negligence in routine health
check-ups among older adults in rural areas may have led to
the underdiagnosis of chronic conditions among rural
participants.45,46

Disability status in this study was close to significance,
which suggests a potential interaction of disability status
with other variables, which might have diluted the main
effect of disability on levels of morbidity in this study.
Earlier studies identified disability as a consequence of one
or more chronic diseases,47 although this relationship can
also go bi-directional.48 Furthermore, the association
underscores the compounded challenges faced by indi-
viduals with disabilities, who may have higher levels of
social isolation,49 increased vulnerability to chronic
conditions,50 and limited access to healthcare.51 Thus, this
relationship is complex and warrants further investigation
into studying the role of disability status in predicting
chronic morbidities.

After adjusting for other variables in the regression
analysis, the significance of alcohol consumption status and
participation in social activities was lost, but other studies
conducted in Nepal have indicated potential associations
between these variables and morbidity status in older adults.
Interestingly, previous studies from eastern Nepal showed
that without a history of alcohol consumption exhibited
higher odds of multimorbidity, a finding that seems
counterintuitive.6,52 However, a systematic analysis from
the Global Burden of Disease Study 2020 explained that
limited alcohol consumption may show a marginal pro-
tective effect against certain conditions, such as cardio-
vascular diseases, particularly among old age groups.53

Therefore, future research should integrate patterns and
levels of lifestyle and behavioral factors such as smoking,
alcohol consumption, and tobacco use over time through
longitudinal studies to infer causality between these two
variables. Additionally, alcohol consumption varies highly
among different ethnic groups in Nepal.54 Therefore, it
might be useful to test the moderating role of ethnicity in
determining the association between alcohol consumption
and multimorbidity in Nepal.

Engaging in social and cultural activities has demon-
strated positive effects on the overall health and well-being
of older adults.55,56 However, the relationship may be
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bidirectional, as individuals with more health conditions or
morbidities might engage less frequently in such activities.
Therefore, this study underscores the need for careful and
thorough investigation into this dynamic. Likewise, there
are some other potential confounders such as diet and
physical activity not controlled in this study, which are
predictive of morbidities in older adults, that should be
considered in future studies.

Study implications

The findings from this study have several implications for
public health interventions in Nepal. Given the higher mor-
bidity in urban areas, targeted public health interventions are
needed to focus on the older urban population. Strategies could
include improving access to healthcare, particularly preventive
health services, promoting healthier urban environments, and
addressing lifestyle factors contributing to higher chronic
morbidity among older adults. However, preventive health
studies are needed to determine whether older adults in rural
areas can access and utilize preventive health services. It is
generally recommended for individuals to have an annual
routine health check-up after age 40 to prevent adverse health
outcomes.57 Thus, programs aimed at preventing and man-
aging chronic conditions should strategically target high-risk
populations, integrate preventive measures across various
sectors, and empower individuals to take control of their
health, as these conditions often accumulate and are diagnosed
in later years.29

The higher prevalence of chronic morbidity among
women highlights the need for gender-sensitive health
initiatives that address the specific health needs of older
women. Ensuring equitable access to healthcare and sup-
porting health-related burdens could be beneficial. Also,
lower chronic morbidity for those with no healthcare visit in
the previous year is tricky. It hints towards either unmet
healthcare utilization or existing preference for traditional
healthcare practices, which warrant thorough investigation
and policy interventions. Additionally, enhancing support
systems for older adults with disabilities is crucial. This
could involve improving accessibility to healthcare facili-
ties, providing assistive devices, and ensuring social in-
clusion to reduce morbidity associated with disability.

Study strengths and limitations

This study employed a comprehensive sampling method to
cover all three ecological regions of Gandaki province, Nepal,
with an impressive response rate. It used a rigorous meth-
odology to examine the progression of chronic diseases from
no morbidity to single and multiple chronic conditions.
However, there are some limitations to acknowledge.

The findings are specific to Gandaki Province and may
not apply to all older adults in Nepal, but they offer relevant

insights that could be relevant to other provinces with
similar ecological and societal contexts across the country.
The cross-sectional design restricted the ability to infer
causality between the studied variables and morbidity. Self-
reported data on chronic conditions may be subject to recall
or social desirability bias. Routine healthcare visits are
uncommon in Nepal, and many individuals may remain
unaware of their disease status until it becomes severe,
potentially leading to an underestimation of chronic con-
ditions and multimorbidity due to underutilization of
healthcare services. Employing longitudinal methods will
be crucial for obtaining comprehensive results.
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