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Introduction: Metabolic comorbidities are involved in the development and progression of non-
communicable diseases. There is convincing evidence that lifestyles are important contributors to
metabolic comorbidities. This study measured the metabolic comorbidity score of South Asian
adults and identified its relationship with lifestyles.

Methods: The authors studied 5 South Asian countries, including Afghanistan, Bangladesh, Bhu-
tan, Nepal, and Sri Lanka, using the World Health Organization’s STEPwise approach to noncom-
municable disease risk factor surveillance data between 2014 and 2019. This was a nationally
representative and cross-sectional survey on participants aged 15−69 years. The sample size was
27,616. The outcome was metabolic comorbidity score, calculated on the basis of total cholesterol,
fasting plasma glucose, blood pressure, and abdominal obesity. Total metabolic comorbidity score
of each participant varied between 0 and 8. It was then divided into 3 ranges: the lowest range (total
metabolic comorbidity score <3), medium range (total metabolic comorbidity score ≥3 and ≤5),
and the highest range (total metabolic comorbidity score ≥6). On the basis of the outcome of non-
parametric receiver operating characteristics analysis, the medium and the highest ranges together
were considered as higher metabolic comorbidity score. The lowest range was considered as lower
metabolic comorbidity score. The higher metabolic comorbidity score was coded as 1, and the lower
metabolic comorbidity score was coded as 0. Thus, the outcome variable, metabolic comorbidity
score, became a binary variable. Exposures included physical inactivity (<150 minutes of medium-
to-vigorous physical activity/week), high daily sedentary time (≥9 hours/day), use of tobacco (pres-
ent or past smoking or daily use of smokeless tobacco products), and consumption of alcohol (at
least once per month in the last 1 year). Binomial logistic regression model produced the OR with
corresponding 95% CIs.

Results: The prevalence of higher metabolic comorbidity score was 34% among South Asian
adults, 25% among the male respondents, and 41% among the female respondents. Participants
who were physically inactive (OR=1.26; 95% CI= 1.17, 1.36), had high sedentary time
(OR=1.24; 95% CI=1.11, 1.33), and consumed alcohol (OR=1.40; 95% CI=1.23, 1.53) showed
higher metabolic comorbidity score than participants who were physically active, had low
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sedentary time, and did not consume alcohol respectively. However, the authors found an
inverse association (OR=0.75; 95% CI=0.71, 0.81) between the use of tobacco and metabolic
comorbidity score.

Conclusions: One third of South Asian adults had higher metabolic comorbidity score. Physical
inactivity, daily sedentary hours, and minimal alcohol consumption were associated with higher
metabolic comorbidity score.
AJPM Focus 2024;3(6):100273. © 2024 The Author(s). Published by Elsevier Inc. This is an open access article
under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
INTRODUCTION
Metabolic disorders, including diabetes mellitus, hyper-
tension, dyslipidemia, and obesity or being overweight,
are involved in the development and progression of
noncommunicable diseases (NCDs), which are the
leading cause of mortality and morbidity worldwide.1

Multiple metabolic disorders often coexist, and this is
defined as metabolic comorbidity.2 South Asia is one
of the epicenters of the global diabetes pandemic.3 At
the same time, obesity is predicted to double between
2010 and 2030 in South Asian countries.4 Hence, it is
likely that the prevalence of metabolic comorbidities
is on the rise in this region. However, despite consid-
erable research on the prevalence of specific meta-
bolic disorders, the prevalence of metabolic
comorbidities has received less attention in the South
Asian region. Evidence suggests that the risk of
NCDs progressively increases with the number of
metabolic comorbidities.2 Evaluating the population-
level patterns and prevalence of metabolic comorbid-
ities allows for more effective prevention and treat-
ment strategies to mitigate the burden of NCDs.
Along with nonmodifiable risk factors such as aging,

lifestyle factors are also important contributors to meta-
bolic comorbidities.5 South Asian countries are undergo-
ing rapid economic expansion and urbanization, causing
dramatic changes in lifestyles.6,7 However, no studies
have measured the metabolic comorbidity in relation to
lifestyles among South Asian adults, but such studies are
imperative, as opposed to the studies addressing individ-
ual metabolic risk factors in relation to lifestyles, because
they offer insights into how lifestyles can improve holis-
tic metabolic health, guiding the development of tar-
geted public health interventions to mitigate the overall
burden of NCDs, ultimately leading to improved health
outcomes for both individuals and communities.
Therefore, the objectives of this study were to measure

the metabolic comorbidity score of South Asian adults
by considering the severity of each of the metabolic risk
factors using nationally representative datasets and iden-
tifying its relationship with lifestyles.
METHODS

Study Sample
The World Bank South Asian region was the focus of
this study. Of the 8 countries in this region, this study
included 5 countries—Afghanistan, Bangladesh, Bhutan,
Nepal, and Sri Lanka—on the basis of the availability of
nationally representative data sets within the last
10 years. These countries varied in large degree by their
sociodemographic characteristics (Appendix 1, available
online).
The authors used WHO’s STEPwise approach to

NCD risk factor surveillance data. These are secondary
survey data that were made available for research pur-
pose only upon written request, and no ethical approval
was required for this study. STEP data help countries to
follow national NCDs status. STEP is a nationally repre-
sentative, cross-sectional, and population-based house-
hold survey that included adult men and women aged
between 18 and 69 years. The respondents must live in
that household for at least 6 months and in the night
before the survey. People who were too sick and men-
tally unfit or physically disable or incapable to give
informed consent were also excluded from the survey.
For each selected country, the authors used only the
most recent survey data set if multiple STEP survey data
sets were available. Appendix 2 (available online) shows
the basic survey characteristics of all 5 STEP survey data
sets. The authors excluded the participants (n=127) who
were pregnant during interview from the final analysis
to avoid bias in the association.
Measures
The outcome variable of this study was the metabolic
comorbidity score of South Asian adults. This is a com-
posite variable consisted of 4 metabolic risk factors: total
cholesterol, fasting plasma glucose, blood pressure, and
abdominal obesity. Table 1 shows the details of the mea-
surement of metabolic comorbidity score. The authors
used the definitions issued by relevant international
organizations and defined 3 risk levels—low, medium,
www.ajpmfocus.org
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Table 1. Measurement of Metabolic Comorbidity Score of South Asian Adults

Metabolic risk factors Cut-off points Risk levels Risk score

Metabolic comorbidity score

Total Ranges Risk category

Total cholesterola (mg/dL) <200 Low 0 0−8 Lowest
(0−2)

Lower

≥200 and ≤239 Medium 1

≥240 or medication High 2

Fasting plasma glucoseb

(mg/dL)
≥70 and ≤100 Low 0

≥101 and ≤125 Medium 1 Medium (3−5) Higher

≥126 or medication High 2

Blood pressurea (mmHg)
(systolic/diastolic)

<130/80 Low 0

≥130/80 and ≤139/89 Medium 1

≥140/90 or medication High 2 Highest (6−8)
Abdominal obesityc (waist
circumference in cm)

<94 (male) and <80 (female) Low 0

≥94 and ≤102 (male) and
≥80 and ≤88 (female)

Medium 1

>102 (male) and >88
(female)

High 2

Notes: Participants who were on medication to lower fasting plasma glucose, blood pressure, and total cholesterol in last 15 days were placed in cor-
responding high-risk category.
aDefined by American Heart Association.
bDefined by American Diabetes Association.
cDefined by WHO.
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and high for each of the metabolic risk factors—and
coded them as 0, 1, and 2, respectively. For total choles-
terol (<200, ≥200 and ≤239, ≥240) and blood pressure
(systolic/diastolic: <130 mmHg/80 mmHg,
≥130 mmHg/80 mmHg and ≤139 mmHg/89 mmHg,
≥140 mmHg/90 mmHg), the authors used the defini-
tions issued by American Heart Association.8,9 For fast-
ing plasma glucose (≥70 and ≤100, ≥101 and ≤125,
≥126), the authors used the definition issued by Ameri-
can Diabetes Association.10 For abdominal obesity
(<94 cm [male] and <80 cm [female], ≥94 cm and
≤102 cm [male] and ≥80 cm and ≤88 cm [female],
>102 cm [male] and >88 cm [female]), the authors used
the definitions issued by WHO.11,12 Furthermore, partic-
ipants who took medicine for controlling blood choles-
terol or blood pressure or fasting plasma glucose or who
took insulin were also placed in high-risk category for
corresponding metabolic risk factor. For each partici-
pant, the total metabolic comorbidity score was calcu-
lated by adding the risk scores for each of the 4
metabolic risk factors.2,13 Total metabolic comorbidity
score ranged between 0 and 8. It was then divided into 3
ranges: the lowest range (total metabolic comorbidity
score <3), medium range (total metabolic comorbidity
score ≥3 and ≤5), and the highest range (total metabolic
comorbidity score ≥6). On the basis of the outcome of
nonparametric receiver operating characteristics (ROC)
analysis, the medium and the highest ranges together
December 2024
were considered as higher metabolic comorbidity score.
The lowest range was considered as lower metabolic
comorbidity score. The higher metabolic comorbidity
score was coded as 1, and the lower metabolic comorbid-
ity score was coded as 0. Thus, the outcome variable,
metabolic comorbidity score, became a binary variable.
Appendixes 3 and 4 (available online) describe the
details of the nonparametric ROC analysis to determine
the cut off point of lower versus higher metabolic
comorbidity score.
The exposure variables of this study included 4 life-

style risk factors: physical inactivity, daily sedentary
time, use of tobacco, and alcohol consumption. Accord-
ing to WHO’s guideline, the authors defined physical
inactivity as <150 minutes/week of medium-to-vigorous
physical activity. WHO Guideline Development Group
found that if daily sedentary hours were between 7.5 and
9 hours, the risk of all-cause mortality, cardiovascular
disease−related mortality, cancer mortality, incidence of
cardiovascular disease, cancer, and Type 2 diabetes
started to increase, and the associations became more
pronounced if daily sedentary hours exceeded
9.5 hours.14 Thus in this study, if sedentary time was
≥9 hours per day, the authors considered it as high daily
sedentary time.14 On the basis of the Surgeon General’s
reports on smoking and health, the authors defined the
use of tobacco as current smoker or current user of
smokeless tobacco products or past daily smoker or past
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daily user of smokeless tobacco products.15 Regarding
alcohol consumption, a WHO statement, released in
January 2023, stated that no level of alcohol consump-
tion is safe when it comes to human health, which was
supported by 2 other studies, published in Lancet in
2018.16−18 On the basis of these findings, the authors
defined alcohol consumption as consuming alcohol at
least 1 day per month in the past 1 year or stopped
drinking alcohol owing to health issues. Appendix 5
(available online) provides the details of the exposure
variables. The authors performed chi-square test, and
each of the selected exposures showed significant rela-
tionship with metabolic risk score.
Covariates included participants’ sex, age, and educa-

tion status; poverty headcount ratio at national poverty
lines; and population density of each country. On the
basis of previous literatures and chi-square test out-
comes, the authors selected the covariates to include. In
this study, sex had 2 categories: male and female. Sex
was defined on the basis of sex assigned at birth follow-
ing the visible external anatomy of a newborn.

Statistical Analysis
Multiple imputation by chained equation based on linear
regression was performed to retrieve the missing values
(10% of total sample) of fasting plasma glucose, total
cholesterol, systolic and diastolic blood pressure, and
waist circumference. Then, the authors checked consis-
tency of metabolic comorbidity score over original and
imputed data sets. Appendix 6 (available online) shows
the outcome of consistency check. The authors esti-
mated means and proportions and performed 2-sample
t-test with equal variance (alpha=0.05) and chi-square
test of independence, respectively, to check the statistical
significance. The authors also performed direct age stan-
dardization of the rate of higher metabolic comorbidity
score among South Asian countries and used the popu-
lation structure of Central and Southern Asian region of
United Nations in 2018 as the reference population
(Appendix 7, available online). The authors checked the
multicollinearity among the independent variables
(mean variance inflation factor <10). Using binomial
logistic regression model, the authors estimated the ORs
and corresponding 95% CIs to assess the relationships
between metabolic comorbidity score and lifestyles
among adults in South Asia. Nonparametric ROC analy-
sis was performed to check the accuracy of metabolic
comorbidity score, and parametric ROC (area under
curve≥0.70) analysis was performed to check the accu-
racy of multivariable models. Stata bootstrap technique
was used for sensitivity analysis to check the robustness
of the study outcomes. For the entire set of data manage-
ment and statistical analysis, Stata/SE 15.0 (Stata
Corporation, College Station, TX) was used in this study.
Graphics were produced using statistics software Stata
and R (version 3.2.3, R Foundation for Statistical Com-
puting; Vienna, Austria).
RESULTS

This study included 27,616 adults over the period of
2014−2019 from 5 South Asian countries. Table 2
describes the characteristics of the study sample.
This study estimated the overall prevalence of higher

metabolic comorbidity score in the South Asian region
as 34%. The prevalence was 25% among male respond-
ents and 41% among female respondents. The crude
prevalence was around 30% in Bangladesh, Nepal, and
Bhutan, whereas in Sri Lanka and Afghanistan, it was
around 40%. The age standardized prevalence was 17%
−19% in Bangladesh, Nepal, Bhutan, and Sri Lanka,
whereas in Afghanistan, it was 26%. Furthermore, col-
lapsing the metabolic comorbidity score into a binary
variable might cause information loss about the distribu-
tion of metabolic comorbidity in these countries. There-
fore, the authors provided the mean metabolic
comorbidity score at each age group, overall and in each
of the 5 countries separately in Appendix 8 (available
online).
Figure 1 demonstrates the distribution of higher meta-

bolic comorbidity score by age groups, among men, and
among women. Higher metabolic comorbidity score was
prevalent across all age groups, and the prevalence was
higher in older age groups than in the younger age
groups. The prevalence was higher among women than
among men at each age groups. The gap between men’s
and women’s prevalence widened with advancing age.
Among the respondents aged ≥50 years, the prevalence
was around 58% among women and 38% among men.
Because South Asian people manifest metabolic diseases
at an earlier age,19 the authors estimated the prevalence
of higher metabolic comorbidity score by age groups in
each country. Approximately 15% of the participants in
each country aged <30 years had higher metabolic
comorbidity score, with this number reaching 22% in
Afghanistan. In the age group of 30−39 years, the preva-
lence of higher metabolic comorbidity score in each
country was nearly 30%, with Afghanistan recording
39%. Similarly, in the age group of 40−49 years, the
prevalence was nearly 40% in each country and 52% in
Afghanistan. Finally, among participants aged 50
−69 years, 2 of every 3 in Afghanistan and 1 of every 2
in Sri Lanka had higher metabolic comorbidity score.
Appendix 9 (available online) shows the distribution of
higher metabolic comorbidity score among South Asian
adults by age groups in each country.
www.ajpmfocus.org



Table 2. Characteristics of the Study Sample of South Asian Adults

Characteristics
Total (N=27,616), mean

(SD) or percentage (95% CI)
Male (n=11,874), mean

(SD) or percentage (95% CI)

Female (n=15,742), mean
(SD) or percentage (95%

CI)

Age (years) 40.2 (§0.2) 41.5 (§0.2) 39.3 (§0.2)

Fasting plasma glucose
(mg/dL)

91.0 (§0.5) 91.3 (§0.6) 90.8 (§0.5)

Total cholesterol (mg/dL) 154.7 (§0.5) 151.5 (§0.8) 157.1 (§0.6)

Systolic blood pressure
(mmHg)

125.8 (§0.3) 127.8 (§0.5) 124.3 (§0.3)

Diastolic blood pressure
(mmHg)

81.9 (§0.1) 81.8 (§0.4) 82.1 (§0.1)

Mean waist circumference
(cm)

82.5 (§0.2) 83.0 (§0.3) 82.1 (§0.2)

Sex 43.1 (42.4, 43.6) 57.2 (56.4, 57.6)

Education

No schooling 35.4 (34.8, 36.0) 29.7 (28.4, 30.0) 40.1 (39.4, 40.9)

Primary or less 26.7 (26.2, 27.2) 28.5 (27.7, 29.3) 25.3 (24.6, 26.0)

Secondary 16.2 (15.8, 16.7) 17.6 (16.9, 18.3) 15.2 (14.6, 15.8)

Higher 21.7 (21.2, 22.1) 24.8 (24.0, 25.5) 19.4 (18.7, 20.0)

Physically inactive 15.7 (15.3, 16.5) 12.1 (11.5, 12.7) 18.5 (17.9, 19.1)

High sedentary time 6.9 (6.6, 7.2) 7.6 (7.1, 8.1) 6.4 (6.0, 6.8)

Tobacco use 33.6 (33.0, 34.1) 53.9 (53.0, 54.8) 18.2 (17.6, 18.8)

Alcohol consumption 17.6 (17.1, 18.0) 26.3 (25.5, 27.1) 11.0 (10.5, 11.5)

Notes: Tobacco use is defined as present or past smoking or daily use of smokeless tobacco products. Alcohol consumption is defined as consuming
alcohol at least once in a month in the last 1 year. Physical inactivity is defined as <150 minutes of MVPS per week. High sedentary time is defined
as sedentary time ≥9 hours per day. Difference of mean between groups were confirmed by 2 sample t-test and p<0.01. Difference of percentage
between groups were confirmed by chi-square test of independence and p<0.01 for all the groups. Survey period: 2014−2019.
MVPS, medium-to-vigorous physical activity.

Figure 1. Distribution of higher metabolic comorbidity score among South Asian adults by age and sex.
Notes: Higher metabolic comorbidity score: metabolic comorbidity score ≥3. Survey period: 2014−2019.
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The authors did multivariable analysis on the total
sample to assess the relationships between lifestyles and
metabolic comorbidity score. The participants who were
physically inactive (OR=1.26; 95% CI=1.17, 1.36), had
December 2024
high sedentary time (OR=1.24; 95% CI=1.11, 1.33), and
consumed alcohol (OR=1.40; 95% CI=1.23, 1.53)
showed higher metabolic comorbidity score than partici-
pants who were physically active, had low sedentary
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time, and did not consume alcohol, respectively. How-
ever, in this study, the authors found that the use of
tobacco had a reverse association (OR=0.75; 95%
CI=0.71, 0.81) with metabolic comorbidity score.
Appendix 10 (available online) shows the country-spe-
cific ORs with 95% CIs of metabolic comorbidity score
in connection with different lifestyle factors.
The authors also performed subgroup analysis of the

relationship between lifestyle risk factors and metabolic
comorbidity score for men and women, and the results
are shown in Figure 2. Physical inactivity was associated
with a higher metabolic comorbidity score among both
men (OR=1.42; 95% CI=1.24, 1.62) and women
(OR=1.20; 95% CI=1.1, 1.32). However, high daily sed-
entary time was linked with higher metabolic comorbid-
ity score among men (OR=1.38; 95% CI=1.17, 1.63) but
not among women (OR=1.12; 95% CI=0.97, 1.3). Alco-
hol consumption was associated with higher metabolic
comorbidity score for both men (OR=1.24; 95%
CI=1.10, 1.41) and women (OR=1.53; 95% CI=1.35,
1.72). However, tobacco use and metabolic comorbidity
score were negatively correlated among both men
(OR=0.83; 95% CI=0.75, 0.92) and women (OR=0.70;
95% CI=0.63, 0.78).
DISCUSSION

This observational study was conducted on adults across
5 South Asian countries to measure the metabolic
comorbidity score of South Asian adults and to provide
comprehensive evidence of associations between meta-
bolic comorbidity score and lifestyle risk factors. The
study found that around 1 in 3 South Asian adults had
higher metabolic comorbidity score. Multivariable anal-
ysis revealed that physical inactivity, high sedentary
time, and alcohol consumption were associated with
higher metabolic comorbidity score, whereas the use of
tobacco exhibited a reverse association with metabolic
comorbidity score.
In this study, the authors found that physical inactiv-

ity was significantly associated with higher metabolic
comorbidity score among both men and women, which
was in line with previous study.20 One previous study
showed that people in the South Asian region were par-
ticularly less active than those in other lower−middle-
income regions (33% compared with 16%−26% of other
lower−middle-income regions).21 Establishing national
guidelines of physical activity, promotion of active com-
muting, and implementation of physical activity inter-
ventions might be beneficial to increasing the overall
physical activity level of a population.22,23

This study found that the metabolic comorbidity score
was higher among the participants with long daily
sedentary time, which is in line with the findings of
another previous study.24 Long sedentary time decreases
the metabolic demands, increases the oxidative stress,
stimulates the sympathetic nervous system, and subse-
quently decreases insulin sensitivity and vascular func-
tion.25 However, this study found that sedentary
behavior was associated with higher metabolic comor-
bidity score among men but not among women. One
possible reason might be that in South Asian countries,
participation of women in the workforce is lower than
that of men, and so occupational sitting time, which
tends to be continuous, is less common among women
than among men. There are no quantitative guidelines
for sedentary behavior. To reduce daily sedentary time,
American Dental Association recommended reducing
and breaking up sitting time.26 Most importantly, inter-
ventions to increase physical activity should be targeted
because physical activity can attenuate the adverse health
outcome of long sedentary time.27

In this study, the authors set a very modest cut off to
define alcohol consumption in reference to WHO’s new
release in 2023. Yet, the authors found that metabolic
comorbidity score was considerably higher among the
respondents who consumed alcohol, and this finding
was in line with a previous study.28 Alcohol ingestion
harms metabolic health through numerous mechanisms.
The body can shut down all other metabolic pathways to
focus more on metabolizing the alcohol instead.29 Alco-
hol can shut down fat burning for up to 12−36 hours
depending on the individual and the dose, which can
cause weight gain.29 Furthermore, this study revealed
that the odds of higher metabolic comorbidity score was
considerably higher among South Asian women than
among South Asian men compared with their corre-
sponding reference groups. Centers for Disease Control
and Prevention explained that the body of women
absorbs more alcohol and also takes longer time to
metabolize alcohol than that of men.30

In this study, the authors found inverse associations
between tobacco use and higher metabolic comorbidity
score among South Asian adults across all age groups
and both sexes. These findings are consistent with a
prior study31 but discordant with other studies that
reported positive associations between tobacco use and
metabolic comorbidity.32,33 In response to the inverse
association between tobacco use and higher metabolic
comorbidity score in this study, the authors checked the
relationships between tobacco use and each of the 4 met-
abolic risk factors (Appendix 11, available online). The
results showed that the odds of abdominal obesity and
Stage 2 hypertension were lower among tobacco users
than among nonusers, and thus the association between
tobacco use and higher metabolic comorbidity score
www.ajpmfocus.org



Figure 2. Associations of lifestyle factors with metabolic comorbidity score among South Asian adults by sex.
Notes: Circular symbols represent ORs, and associated line symbols represent 95% CIs. Tobacco use is defined as present or past smoking or daily
use of smokeless tobacco products. Alcohol consumption was defined as consuming alcohol at least once in a month in the last 1 year. Physical inac-
tivity is defined as <150 minutes of medium-to-vigorous physical activity per week. High sedentary time is defined as sedentary time ≥9 hours per
day. Reference groups included physically active participants, participants with normal daily sedentary time, and those with no consumption of alco-
hol and no use of tobacco. This figure was adjusted for education and age of each participant, country population density, and poverty headcount
ratio at national poverty lines in each country. Higher metabolic comorbidity score is defined as total metabolic comorbidity score ≥3. Survey period:
2014−2019.
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became negative. Many previous studies also reported
weight loss among smokers.34−36 However, the negative
association between tobacco use and higher metabolic
comorbidity score might also be associated with several
other factors, including varying composition of tobacco
products; differences between subjects studied; inade-
quate adjustment for confounders, such as SES; and die-
tary habits.
To the authors’ knowledge, this is the first multicoun-

try study in South Asian countries that analyzed meta-
bolic comorbidity at population level and examined its
association with lifestyle risk factors using nationally
representative data sets. Furthermore, the survey data
sets provided complete and up-to-date biochemical mea-
surement data with standard measurement process and
medication information, which are rare in lower- and
middle-income countries (LMICs), and the findings of
this study might be generalizable to other LMICs.

Limitations
However, this study has several limitations. First, while
estimating the metabolic comorbidity score, to assess
dyslipidaemia, the authors used only total cholesterol
and could not include triglyceride and high-density lipo-
protein owing to data unavailability. However, total cho-
lesterol is a component of the Framingham risk score for
December 2024
cardiovascular diseases, and evidence suggests that a
high total cholesterol level increases the risk of cardio-
vascular disease.37 Secondly, for assessing abdominal
obesity, the authors used international cut off values
rather than ethnicity-specific cut off values for the South
Asian population. This is because international organi-
zations such as WHO did not recognize South Asian
ethnicity-specific cut off values owing to evidence gap.38

Moreover, because this is an observational study, there is
possibility of reverse causality between lifestyles and
higher metabolic comorbidity score.
CONCLUSIONS

The population-level estimates of higher metabolic
comorbidity score in South Asian countries, that this
study produced, might be helpful for the governments
and policymakers to identify the at-risk population
when planning NCD prevention programs and policies.
This study might benefit the healthcare providers to cal-
culate the metabolic comorbidity score, enabling a quick
identification of the patient groups for lifestyle modifica-
tion. It will also facilitate epidemiologic and clinical
research of lifestyles and preventive treatment
approaches for NCDs, particularly in LMICs.
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One third of South Asian adults had higher metabolic
comorbidity score. The prevalence was increasing with
advancing age, being higher among women than among
men. Metabolic comorbidity score was higher among
participants who did not adhere to WHO’s minimum
recommendation of physical activity, exhibited daily 9
or more sedentary hours, and consumed alcohol at least
once in a month over the last 1 year.
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