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Abstract

Background. Overweight and obesity, as well as the coexistence of multimorbidity, have been recognized as global health 
challenges. However, less is known about the prevalence of obesity and multimorbidity among older people in the Philip-
pines. This study sought to determine the prevalence of obesity and multimorbidity among community-living older people.

Methodology. A cross-sectional analysis of older persons ≥60 years from the Focused Intervention for Frail Older Adults 
Research and Development Program (FITforFrail). Height and weight were measured by body mass index as underweight, 
<18.5 kg/m2; normal, 18.5-22.9 kg/m2; overweight, 23-27.5 kg/m2; and obese, ≥27.5 kg/m2. Multimorbidity was defined as 
the presence of two or more chronic diseases, assessed as a self-reported physician’s diagnosis. 

Results. The prevalence of obesity was 15.4%, which was significantly more common among women (p <0.013) and 
nonsmokers (p <0.006). Multimorbidity, including overweight/obesity, was reported by 77.9% of older persons, and among 
older persons with overweight and obesity, multimorbidity was present in 76.5%. A higher number of chronic diseases were 
reported by older persons who were overweight and obese (p <0.006). Significantly more overweight and obese older 
women reported having multimorbidity (p <0.049) compared to older men. Hypertension, hyperlipidemia, musculoskeletal 
disorders and hyperuricemia were the most commonly reported chronic diseases among older persons with overweight 
and obesity. 

Conclusion. The results of this study highlight the importance of overweight/obesity as a determinant of multimorbidity. 
Future research should look into gender differences in risk factors and multimorbidity patterns.
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INTRODUCTION 

The prevalence of overweight and obesity has increased 
globally, prompting the World Health Organization 
(WHO) to declare ‘globesity’ as an escalating global health 
epidemic.1 Thirty-eight percent of the world’s population 
was reported to be overweight and 14% obese in 2020, 
which is projected to increase to 46% and 20%, respectively, 
in 2030.2 A Global Burden of Disease Study on death and 
disability due to obesity reported an increase in death from 
2.2 million in 1990 to 4.7 million in 2017 and disability-
adjusted life years from 65 million in 1990 to 147.7 million 
in 2017.3 Obesity is significantly associated with premature 
death, increasing as the degree of obesity increases.4 While 
differences exist, obesity arises in both high and low to 
middle-income countries across age, social class, sex, 

race and ethnicity.2 Obesity speeds up the aging process, 
worsens the age-associated loss of lean body mass, impairs 
physical functioning and quality of life and increases the 
likelihood of hospitalization and length of hospital stay.5-7

Overweight and obesity are not merely defined as excessive 
gain in body weight against height. It is also related to 
excessive adiposity, leading to metabolic consequences 
such as hypertension, heart disease, diabetes, dyslipidemia, 
cardiovascular disease, nonalcoholic fatty liver disease, 
as well as osteoarthritis, respiratory disease, dementia, 
sleep apnea and some forms of cancer.8 It is significantly 
associated with multimorbidity, the presence of two or 
more chronic health conditions in the same individual, and 
increases with each degree of severity of obesity.8
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age, sex, civil status, living arrangement, location, and 
education. Lifestyle factors consisted of smoking, catego-
rized as nonsmoker and smoker (previous and current); 
alcohol consumption, non-drinker and drinker (previous 
and current) and physical activity. Physical activity was 
measured by asking the participants if they exercised 
or did household chores. This was defined as exercising 
or doing household chores for at least 150 minutes per 
week. Basic activities of daily living assessed the absence 
or presence of difficulty in feeding, bathing, dressing up, 
transferring, toileting, and incontinence. Participants 
were considered dependent when they reported difficulty 
performing one or more tasks. Consultation with a health-
care provider (doctor, dentist, nurse, community health 
worker, allied health professional, traditional healer) in the 
past year was also elicited.
 
Multimorbidity was defined as the presence of 2 or more 
chronic conditions or related health problems. The presence 
of a chronic condition was determined by self-report. 
Participants were asked if a doctor had ever diagnosed 
them with a chronic disease. This was then classified based 
on the International Statistical Classification of Diseases 
and Related Health Problems, 10th revision published by 
the WHO. Body mass index (BMI) was calculated from 
weight and height measurements and classified following 
the proposed classification for Asian adults by the WHO 
as underweight, <18.5 kg/m2; normal, 18.5-22.9 kg/m2; 
overweight, 23-27.5 kg/m2; and obese, ≥27.5kg/m2.14 

Statistical analyses

All analyses were performed using STATA (version 14). 
The distributional characteristic of continuous variables 
was examined using the P-P plot. Descriptive analyses 
were performed and expressed as means ± SD or median 
(IQR) and percentages with 95% sCI. Differences between 
continuous variables were examined using the Student’s 
T-test for normally distributed variables or the Mann-
Whitney test for non-normally distributed variables. 
Differences between proportions were assessed using the 
Chi-square test or Fischer exact test. BMI was analyzed as a 
dichotomous variable, obesity (overweight and obese) and 
without obesity (underweight and normal) after analyses 
showed no differences among the independent variables, 
except for sex and smoking history or using the four 
categories.

Results

The participants' age ranged from 60 to 91 years, median 
(IQR), 68 (64,75); 64.1% were females, and 52.4% were 
married. According to the WHO BMI classification, 14% 
were underweight, 34.2% normal, 36.4% overweight, and 
15.4% obese. Table 1 shows the demographic characteristics 
according to BMI categories (overweight was merged with 
obese; underweight with normal BMI). Obesity was the 
most common among the 60-69 age group, which decreased 
with increasing age group. There were no differences 

As the prevalence of obesity is increasing, so does the 
proportion of older persons. In 2023, the 60 years and older 
comprised 14.2% of the total population worldwide.9 This is 
projected to increase to 16.6% by 2030 and 22% by 2050, 80% 
of which will come from low to middle-income countries.10,11 
In the Philippines, this age group, which comprised 8.8% of 
the population in 2023, is projected to increase to 10.5% by 
2030 and 15.4% by 2050.9 Research on older persons in the 
Philippines is limited. Because of this looming public health 
crisis, an understanding of the epidemiology of overweight/ 
obesity is critical for making informed healthcare policy 
planning for appropriate prevention and intervention. 
This study, therefore, aims to determine the prevalence of 
overweight and obesity among community-living older 
persons in the Philippines.

MethodOLOGY 

The data for this study was obtained from the FITforFrail 
study, full details of which have been described previously.12 
Briefly, this was a cross-sectional study to determine 
community-living older adults’ health and frailty status. 
Four communities from 4 provinces of 4 regions in the 
Philippines, namely, the National Capital Region, Cebu, 
Davao and Los Baños, were included in the study. Field 
listing was conducted, and records from the Office of Senior 
Citizens Affairs were obtained to ensure a wide coverage of 
older persons. The sample size was calculated based on the 
proportion of older persons in the four regions and over-
sampled to account for nonresponse. A random selection of 
participants from each community, 60 years and older, who 
could communicate and respond to questions were invited 
to participate in the study. All the participants were informed 
of the purpose and procedures of the study upon their 
recruitment. The total sample included 405 of the eligible 
424 participants. Complete information was obtained from 
357 participants. No difference was seen regarding age, 
sex, and marital status between those with and without 
complete information. The University of the Philippines 
Manila Research Ethics Board has approved this study.

Data collection

This study used the Comprehensive Geriatric Assessment 
(CGA), a multidisciplinary evaluation program that un-
covers, describes, and explains multiple problems of older 
persons while identifying their needs, resources, and 
strengths.13 The CGA was applied to create a coordinated 
care plan focusing on interventions for identified issues. 
Translation, pretesting, and pilot testing of the CGA were 
conducted in the language spoken by the participants in 
each identified community. 

Study measures

Trained researchers collected data through face-to-face 
interviews and physical examinations in a designated 
health center and the participants’ homes for those unable 
to travel. Sociodemographic information collected included 
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Table 1. Sociodemographic and selected characteristics of the sample population and BMI
Total

% (95%CI)
With Obesitya 

N=185, % (95%CI)
Without Obesityb 

N=172, % (95%CI) p-value

Age [Median (IQR)] 0.667
60-69 214 59.9 (54.7, 64.9) 115 62.2 (55.0, 68.9) 99 57.6 (50.1, 64.7)
70-79 105 29.4 (24.9, 34.3) 51 27.6 (21.2, 34.0) 54 31.4 (24.9, 38.7)
80+ 38 10.6 (7.8, 14.2) 19 10.3 (6.7, 15.6) 19 11.0 (7.2, 16.6)

Sex 0.013
Women 229 64.1 (59.0, 68.9) 130 70.3 (63.4, 76.4) 99 57.7 (502, 64.8)
Men 128 35.9 (31.1, 41.0) 55 29.7 (23.6, 36.6) 73 42.3 (35.2, 49.8)

Civil status 0.538
Single 170 47.6 (42.5, 52.8) 91 49.2 (42, 56.4) 79 45.9 (38.6, 53.4)
Married 187 52.4 (47.2, 57.5) 94 50.8 (43.7, 57.9) 93 54.1 (46.6, 61.4)

Education 0.762
Primary 128 35.9 (31.1, 41.0) 63 34.1 (29.3, 43.0) 65 37.8 (30.9, 45.2)
High school 111 31.1 (26.5, 3.61) 59 31.9 (25.6, 38.9) 52 30.2 (23.8, 37.4)
College 118 33.1 (28.4, 38.1) 63 34.1 (27.7, 41.2) 55 32.0 (25.5, 39.2)

Living arrangement 0.162
Alone 17 4.8 (2.6, 7.0) 6 3.2 (1.5, 6.8) 11 6.4 (3.6, 11.1)
With others 95.2 (92.5, 97.0) 96.8 (93.2, 98.5) 93.6 (88.9, 96.4)

Smoking history
Never smoker 207 58.0 (52.9,63.1) 120 64.9 (57.8, 71.4) 87 50.6 (43.2, 58.0) 0.006
Smoker 150 42.0 (36.9, 47.1) 65 35.1 (28.6, 42.2) 85 49.4 (42.0, 56.8)

Alcohol consumption
Non drinker 149 41.7 (36.6, 46.8) 78 42.2 (35.3, 49.4) 71 41.3 (34.2, 48.8) 0.866
Drinker 208 58.3 (53.2, 63.4) 107 57.8 (50.6, 64.7) 101 58.7 (51.2, 65.8)

Physical activity 0.254
Yes 310 86.8 (83.3, 90.3) 157 84.6 (79.4, 89.8) 153 89.1 (83.6, 92.9)
No 47 13.2 (9.7, 16.7) 28 15.4 (10.2, 20.6) 19 10.9 (7.1, 16.4)

Self-rated health 0.800
Poor to fair 210 58.8 (53.7, 63.9) 110 59.5 (52.3, 66.3) 100 58.1 (50.6, 65.4)
Good to excellent 147 41.2 (36.1, 46.3) 75 40.5 (33.7, 47.7) 72 41.9 (34.8, 49.4)

Health consultation 0.110 0.082
Yes 299 83.8 (80.0, 87.6) 161 87.0 (81.4, 91.1) 138 80.2 (73.6, 85.5)
No 58 16.2 (12.4, 20.0) 24 13.0 (8.9, 18.6) 34 19.8 (14.5, 26.4)

a overweight and obese
b underweight and normal BMI

hyperlipidemia (p = 0.004), musculoskeletal disorders (p = 
0.048) and hyperuricemia (p = 0.008 (Table 3). In 51.4% of 
the participants, the most common multimorbidity in dyads 
reported by older persons with obesity was hypertension 
and visual impairment (95%CI, 43.4, 59.3) (Table 4). This 
was followed by hypertension and hyperlipidemia, visual 
impairment and hyperlipidemia and visual impairment 
and musculoskeletal disorders (24.3) (95%CI, 18.1, 31.8). 
The most common triadic combination consisted of hyper-
tension, hyperlipidemia and visual impairment, as seen 
in 17.2% of the participants (95%CI, 13.2, 22.1). 

Discussion

This study investigated the prevalence of obesity in a sample 
of community-living older persons. The literature is replete 
with reports on the prevalence of obesity in older persons. 
However, the results vary due to age cut-off, data collection 
methods, data sources and settings, ascertainment and cut-
off levels of obesity. In this study, the prevalence of obesity 
based on the WHO BMI for Asian populations category 
for obesity (≥27.5 kg/m2) was 15.4%. Using the same BMI 
threshold for obesity, other studies on older persons reveal 
a lower prevalence of 12.8% from the Singapore Chinese 
health study and an even lower 4.4% from Thailand's 

between older persons with and without obesity with 
regard to civil status, education, physical activity, ADL, 
alcohol consumption, self-rated health, and those seeking 
health consultation. Older persons with obesity were more 
commonly women, p <0.013, and never smokers, p <0.012. 

Chronic diseases ranged from 0-12, median (IQR) of 3 
(2,6). The prevalence of multimorbidity, including obesity, 
was 77.9%, while multimorbidity among older persons 
with obesity was 76.5%. There was no difference in multi-
morbidity between older persons with obesity (80.0%) 
and those without obesity (72.7%), with a p-value of 
0.103. There were significantly more obese older women 
with multimorbidity compared to men (67.6% versus 
32.4%, p = 0.049) (Table 2). Older persons with obesity 
reported a significantly higher number of chronic diseases 
than those without obesity (p = 0.006). No differences in 
multimorbidity were seen between older persons with and 
without obesity with regard to age, education, smoking, 
alcohol consumption, self-rated health, physical activity 
and health consultation. 

Hypertension was the most commonly reported chronic 
disease by older persons with obesity (p = 0.003) (Table 3).  
Other chronic diseases more commonly reported were 
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Table 3. Most commonly reported chronic diseases by obesity status
n Obesea

,
 % (95%CI) n Non-obeseb

,
 % (95%CI) p-value

Hypertension 121 65.1 (58.3, 71.9) 86 50.0 (42.6, 57.4) 0.003
Visual impairmentc 106 57.1 (50.1, 64.2) 81 47.2 (39.8, 54.5) 0.194
Hyperlipidemia 55 30.1 (23.6, 36.6) 32 19.3 (13.5, 25.1) 0.014
Diabetes 35 20.1 (14.4, 25.8) 33 19.9 (14.0, 25.7) 0.947
Musculoskeletal disordersd 42 22.7 (17.3, 29.3) 25 15.3 (10.0, 20.6) 0.048
Hyperuricemiae 37 20.6 (14.9, 26.3 17 10.8 (6.3, 15.3) 0.008
Chronic lung diseasef 15 9.0 (5.0, 12.9) 14 9.0 (4.9, 13.2) 0.991
Cerebrovascular disease 11 6.8 (3.4, 10.3) 17 10.8 (6.3, 15.3) 0.167
Coronary heart disease 8 5.2 (2.2, 8.3) 13 8.5 (4.5, 12.5) 0.194
Tuberculosis 6 4.2 (1.5, 6.9) 12 7.9 (4.0, 11.8) 0.124
a overweight and obese
b underweight and normal BMI
c includes cataracts, error of refraction, presbyopia, and glaucoma
d osteoporosis, arthritis and low back pain
e includes gout
f chronic bronchitis and asthma

Table 2. Multimorbidity of the sample population according to obesity
Multimorbidity

P value
n With obesitya

N=148, % (95%CI) n Without obesityb

N=125, % (95%CI)
Age [Median (IQR)] 0.873

60-69  90 60.8 (52.8, 68.3)  74 59.2 (50.4, 67.2)
70-79  41 27.7 (21.1, 35.4)  38 30.4 (23.0, 38.9)
80+  17 11.5 (7.3, 17.6)  13 10.4 (6.2, 17.0)

Sex 0.049
Women 100 67.6 (59.7, 74.6)  70 56.0 (47.2, 64.4)
Men  48 32.4 (25.4, 40.3) 55 44.0 (35.6, 52,8)

Civil status 0.649
Single  68 45.9 (38.1, 53.9)  54 43.2 (34.8, 52.0)
Married  80 54.1 (46.1, 61.9)  71 56.8 (48.0, 65.2)

Education 0.785
Primary  43 29.1 (22.4, 36.9)  41 32.8 (25.2, 41.4)
High school  51 34.5 (27.3, 42.5)  42 33.6 (25.9, 42.3)
College  54 36.5 (29.2, 44.5)  42 33.6 (25.9, 42.3)

Living arrangement 0.243
Alone 5 3.4 (1.5, 7.7) 8 6.4 (3.3, 12.1)
With others 143 96.6 (94.7, 98.5) 117 93.6 (87.9, 97.9)

Smoking history 0.071
No  93 62.8 (54.8, 70.2)  65 52.0 (43.1, 60.6)
Yes  55 37.2 (29.4, 45.0)  60 48.0 (39.4, 56.7)

Alcohol history 0.872
No  63 42.6 (34.9, 50.6)  52 41.6 (33.3, 50.4)
Yes  85 57.4 (49.4, 65.1)  73 58.4 (49.5, 66.7)

Physical activity 0.373
Yes 126 85.1 (78.5, 90.0 111 88.8 (82.1, 93.2)
No  22 14.9 (10.0, 20.6)  14 11.2 (6.8, 17.9)

Self-rated health 0.859
Poor to fair  88 59.5 (51.6, 67.4)  73 58.4 (49.6, 66.7)
Good to excellent  60 40.5 (32.9, 48.6)  52 41.6 (33.3, 50.4)

Health consultation 0.283
Yes 134 90.5 (84.7, 95.2) 108 86.4 (79.3, 91.3)
No  14 9.5 (5.8, 15.3)  17 13.6 (8.7, 20.7)

No. of chronic diseases [median (IQR)] 3 (1, 5) 4 (2, 6) 0.006
a overweight and obese
b underweight and normal BMI
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determine the contribution of the hallmarks of aging, five of 
the nine hallmarks, namely, deregulated nutrient sensing, 
mitochondrial dysfunction, cellular senescence, stem cell 
exhaustion, and altered intercellular communication, 
contributed to the development of multimorbidity singly 
and jointly.25 The higher number of chronic diseases 
among older persons with obesity is in line with previous 
research.9,26 Obesity plays a vital role in the patho- 
physiology of multimorbidity through the release of 
inflammatory cytokines and lipid intermediates, increased 
activation of sympathetic nervous and renin-angiotensin-
aldosterone systems, and mechanical stress.27 

As with other reports, this study found obesity to be more 
common in older women.17,28 Body composition changes 
with age; decreases in lean body mass and increases in 
height are greater in women than in men.29 Estrogen 
deficiency following menopause results in increased 
visceral adiposity.30 Other factors reported to contribute to 
greater adiposity in women include being single, divorced 
or separated, limited socialization, physical inactivity and 
sleep problems.31-33 

This study also found more obese older women with 
multimorbidity, consistent with studies reporting a higher 
prevalence of multimorbidity among women with obesity 
than men.19-21 Being female is an independent risk factor for 
multimorbidity.21 Being a woman with obesity increases 
the risk of developing multimorbidity in older age, based 
on a study with a mean follow-up of 27.8 years compared 
to women without obesity.34 Factors that are associated 
with obesity in women, such as physical inactivity, lifestyle 
and sleep problems, also increase the likelihood of multi-

national health examination survey.15,16 Meanwhile, the 
Malaysia Aging and Retirement Survey reported a higher 
prevalence of 30.8%.17 A previous local study, the University 
of the Philippines Wellness Initiative for Seniors and Elders, 
reported a prevalence of 28.4%.18 This study, however, 
included participants who were 55 years and older and 
classified obesity at a BMI of ≥25 kg/m2.18

 
In this study, the prevalence of multimorbidity, including 
obesity, was 77.9%, and among older persons with obesity, 
76.5%. These results are much higher than the 51% 
reported from a recent systematic review on the global 
and regional prevalence of older persons in community 
settings.19 An earlier systematic review on the prevalence 
of multimorbidity among older persons ranged from 55% 
to 98%.20 In another systematic review of multimorbidity 
among community-living older persons from high- and 
low-middle-income countries, the prevalence ranged from 
35.7% to 100%.21

There was no difference in the prevalence of multi- 
morbidity between older persons with and without 
obesity. However, significantly more chronic diseases were 
reported by older persons with obesity in this study. The 
comparable prevalence of multimorbidity between older 
persons with and without obesity supports previous 
research that age is a significant risk factor for multi-
morbidity.20,22,23 Increasing age provides more room for 
chronic diseases to accumulate. Aging brings about a 
decline in organ and system functions, causing multiple 
hormonal dysregulation and proinflammatory states, 
increasing older persons' susceptibility to diseases and 
resulting in multimorbidity.23,24 Moreover, in a study to 

Table 4. Multimorbidity patterns among older persons with obesity
n % (95%CI)

Dyads
Hypertension + visual impairment 76 41.3 (34.2, 48.3)
Hypertension + hyperlipidemia 42 23.3 (17.3, 29.3)
Hyperlipidemia + visual impairment 39 21.7 (15.8, 27.5)
Visual impairment + musculoskeletal disorders 31 17.4 (12.1, 22.8)
Hypertension + musculoskeletal disorders 31 17.4 (12.1, 22.8)
Hyperlipidemia + hyperuricemia 30 16.9 (11.6, 22.2)
Hypertension + hyperuricemia 29 16.4 (11.1, 21.6)
Hypertension + diabetes mellitus 27 15.3 (10.2, 20.4)
Visual impairment + hyperuricemia 27 15.3 (10.2, 20.4)
Visual impairment + diabetes mellitus 25 14.3 (9.3, 19.2)
Hyperlipidemia + musculoskeletal disorders 17 10.0 (5.8, 14.2)
Hypertension + chronic lung disease 15 9.0 (5.0, 12.9)
Hypertension + cerebrovascular disease 11 6.8 (3.4, 10.3)
Visual impairment + chronic lung disease 10 6.3 (3.0, 9.7)

Triads
Hypertension + hyperlipidemia + visual impairment 29 16.4 (11.1, 21.6)
Hypertension + musculoskeletal disorder + visual impairment 25 14.3 (9.3, 19.2)
Hypertension + hyperlipidemia + hyperuricemia 21 12.1 (7.6, 16.7)
Hypertension + hyperuricemia + visual impairment 21 12.1 (7.6, 16.7)
Hyperlipidemia + hyperuricemia + visual impairment 21 12.1 (7.6, 16.7)
Hypertension + diabetes + visual impairment 20 10.6 (7.5, 14.9)
Hypertension + visual impairment + hyperuricemia 20 10.6 (7.5, 14.9)
Hypertension + hyperlipidemia + diabetes 17 10.0 (5.8, 14.2)
Hyperlipidemia + diabetes + visual impairment 16 9.5 (5.4, 13.6)
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the Philippines. Older persons will soon comprise a more 
significant proportion of the population in the country, as 
will the proportion of older persons with obesity and multi-
morbidity. The approach to older persons with obesity and 
multimorbidity could be challenging to health professionals 
because medical education, training and research, as well 
as clinical practice guidelines (CPGs), have been focused on 
single diseases.50 Clinical trials often exclude older persons 
and those with multimorbidity; therefore, CPGs offer 
limited guidance in the management of older persons with 
multiple chronic diseases. A review on the applicability 
of CPGs on older persons with multimorbidity reported 
that only 4 (diabetes, osteoarthritis, atrial fibrillation and 
angina) of 9 CPGs discussed older persons and comorbid 
diseases.51 Multimorbidity in older persons with obesity 
is consequential because of its association with functional 
disability, poor quality of life, high healthcare utilization 
and cost, polypharmacy, higher rates of adverse events 
and increased risk of mortality.20,52,53 

Conclusion

This study identified the prevalence of overweight and 
obesity among community-living older persons and called 
attention to the importance of recognizing obesity as a 
determinant of multimorbidity. It is recommended that 
drivers of obesity be identified and that obesity prevention 
be a part of the public health agenda. Future research should 
look into sex differences in risk factors and multimorbidity 
patterns. Multimorbidity is considered the norm in older 
persons; therefore, understanding the epidemiology is 
warranted to plan for future resources and delivery of 
healthcare services and assist policymakers and public 
health planners in developing effective interventions. 
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morbidity.28,31,35 Additionally, longer life expectancy, poor 
self-rated health, socioeconomic disparity and health-care 
utilization contribute to a higher multimorbidity among 
older women.20,26,37 In the Philippines, older women have 
lower incomes and health care coverage and depend on 
their children for support.38 An ADB study on gender 
differences in access to health care among older persons in 
the Philippines revealed that older women were more likely 
to report sickness or injury and seek consultation.39 A study 
on aging and health in the Philippines reported that more 
older women are receiving outpatient care than men.40 

Nonsmokers were found to be more commonly obese than 
smokers. There is an inverse relationship between smoking 
and obesity. Smokers are more likely to be underweight or 
normal. At the same time, nonsmokers are more commonly 
obese or overweight.41 On the other hand, studies have 
reported that there was no association between obesity 
and increased amount of smoking.42,43 Nicotine, the major 
component of tobacco, is reported to increase resting 
metabolic rate and decrease appetite, causing body weight.44 
Smoking induces lipolysis and increases the 24-hour energy 
expenditure mediated by the sympathetic nervous.45

Hypertension, hyperlipidemia, hyperuricemia and muscu-
loskeletal disorders were the most commonly reported 
diseases by older persons with obesity, similar to previous 
research on the most common diseases in obesity, except 
hyperuricemia.9,16,22,26 These diseases also comprised most 
of the dyads and triads of multimorbidity in obesity. 
Hypertension, hyperlipidemia and obesity are essential 
components of the metabolic syndrome, the prevalence 
of which increases with increasing severity of obesity.46 
Hyperuricemia has also been linked to hypertension, 
obesity, and metabolic syndrome.47 It is interesting to note 
that diabetes, which is significantly associated with obesity, 
was not common among older persons with obesity in this 
study. This may be because the Asian diabetes phenotype 
is less commonly associated with obesity.48

Strengths and limitations 

Chronic disease status was based on self-report, which is 
subject to response and recall bias. Older persons may have 
chronic conditions not listed in the questionnaire, which 
can lead to underreporting and underestimation of the 
prevalence of multimorbidity. However, self-reports have 
been considered a reliable measure of chronic disease.49 
The cross-sectional design of this study precludes causality. 
Whether obesity preceded multimorbidity or was preceded 
by multimorbidity cannot be determined. BMI, as a measure 
of obesity, has a limited ability to identify fat mass and 
lean body mass in older persons.

Despite these limitations, this study utilized information 
from a representative sample of community-living older 
persons with a high response rate. As far as the authors are 
aware, this is the first study to provide data on obesity and 
multimorbidity among community-living older persons in 
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