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Sex di�erences in the risk factors
of disability among
community-dwelling older adults
with hypertension: Longitudinal
results from the Health, Aging,
and Retirement in Thailand study
(HART)

Utoomporn Wongsin and Tuo-Yu Chen*

Ph.D. Program in Global Health and Health Security, College of Public Health, Taipei Medical University,

Taipei, Taiwan

Background: Hypertension poses a serious health problem among Thai older

adults which could subsequently lead to disability. However, little to no research

has been conducted to understand modifiable risk factors of disability among

community-dwelling older adults with hypertension in Thailand. In addition, sex

is an important social determinant of health, but its role in disability among older

adults with hypertension is less clear.

Objectives: This study focused on community-dwelling older adults with

hypertension in Thailand and investigated predictors of disability and examined sex

di�erences in the risk factors that were associated with disability in this population.

Methods: Longitudinal data were from the Health, Aging, and Retirement in

Thailand (HART) survey (2015–2017;N= 916). The outcome variable was di�culty

with the activity of daily living at follow-up. Potential risk factors included

sociodemographic information, health behaviors/health status, and disability at

baseline. Descriptive analysis and logistic regression analysis were employed to

analyze the data.

Results: Most of the participants were female and between aged 60 and 69 years

old. Being in an older age group (OR = 1.78, 95% CI: 1.07–2.97, p < 0.05), having

more chronic conditions (OR = 1.38, 95% CI: 1.10–1.73, p < 0.01), experiencing

obesity (OR = 2.02, 95% CI: 1.11–3.69, p < 0.05), and having disability at baseline

(OR = 2.42, 95% CI: 1.09–5.37, p < 0.05) significantly predicted disability at 2 year

follow-up among community-dwelling Thai older adults with hypertension. The

e�ects of these risk factors on disability at follow-up did not di�er by sex. However,

di�erent risk factors of disability were observed across sexes.

Conclusion: The situations of disability among older adults with hypertension

in Thailand are likely to aggravate due to the rapid aging of the population.

Our analysis provided useful information regarding significant predictors of

disability and sex-specific risk factors of disability. Tailored promotion and

prevention programs should be readily available to prevent disability among

community-dwelling older adults with hypertension in Thailand.
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Introduction

Disability is often defined as individuals’ difficulties performing

activities of daily living (ADL) such as bathing, toileting, and

feeding as a result of physical or mental health conditions (1–4).

The prevalence of such disability among older adults is nearly

38% worldwide, with a higher prevalence in low-income countries

(43%) than in high-income countries (30%) (5). Disability in

older individuals can have severe consequences, such as reduced

physical activity (6) and increased risks of mental health problems

(7). Disability also affects family members. Research shows that

disability that occurs among family members can lead to financial

insecurity in the family and that the cost of taking care of a

disabled person increases with the severity of disability (8, 9).

Several risk factors of disability among older adults have been

identified in previous research. Being older (10–12) and female

(10–13) are related to increased odds of disability. Compared to

individuals who are married, those who are separated or divorced

have higher risks of disability (11–13). Living in rural settings

heightens the probability of having disability compared with living

in urban settings (11, 12). Socioeconomic status (SES) can also

affect the presence of disability. For example, older adults without

education are more likely to be disabled compared to those who

with some education. Older adults with a lower income level are

more likely to be disabled compared to older adults with a higher

income level (14). In terms of health behaviors/health status, such

as poor vision or hearing (15, 16), poor self-rated health (3, 13, 14),

drinking alcoholic beverage (14), having a lower level of physical

exercise (12, 14), being overweight (3, 10, 12, 13), losing weight

excessively (17), taking five or more medications (3, 13), having a

slower gait speed (17, 18), feeling pain (13), having hypertension

(6, 19), having at least one chronic condition (11, 12, 14, 15), and

being depressed (3, 10, 12, 15) are risk factors of disability among

older adults.

Hypertension is one of the most frequently reported chronic

conditions among older adults, with over 50% of older adults with

this condition globally (20–25). Older adults with hypertension

may be more likely to become disabled because hypertension

can influence individuals’ physical performances [e.g., poor

performance on gait speed and balance (26), an accelerated decline

of handgrip strength (27), and a poor postural control that increases

risks of falling (28)], which can subsequently increase difficulty

with performing daily activities. Previous evidence also supports

such notion. Studies have shown that hypertension can increase

the odds of having a disability, with about one in eight adults with

hypertension having disability (20, 21). In addition, evidence also

reveals that the chance of developing disability among individuals

with hypertension increases with age. For instance, in one study,

the researchers found that individuals aged 60 years or above had

higher odds of having disability by 1.5 times compared to those

aged between 45 and 59 years old (19). Currently, several studies

have been conducted to understand disability among older adults

with hypertension (19–21). However, research has shown that even

at a similar economical level, the prevalence of disability can vary

across countries (29). For instance, the estimated prevalence of

disability among older adults in low-income countries was 24.9%

in Cameroon, 22.4% in Guatemala, 39.2% in India, 9.7% in Nepal,

and 29.4% in Maldives (29). Such variance stresses the importance

of country-specific investigations.

This study focused on disability among older adults with

hypertension in Thailand—a developing country with an upper-

middle-income economy. Nearly 19% of Thailand’s population

are adults aged 60 years or above in 2019, but the proportion

of older adults is expected to increase rapidly by 17% from 2019

to 2050 (30). Hypertension has been the most prevalent chronic

condition among older adults in Thailand (31). Because advanced

age not only increases the chances of having hypertension (32) but

also heightens the risks of developing disability among individuals

with hypertension (19), a better understanding of factors that are

associated with disability among older adults with hypertension in

Thailand is needed to provide evidence-based recommendations to

the Thai government.

Four studies, to date, have been conducted to understand

disability among older adults in Thailand (11, 33–35). However,

only two studies find significant relationship between hypertension

and disability (11, 35). These studies are limited because they

employ a cross-sectional design. In addition, none of them focus

on the population of older adults with hypertension. To address

this gap, the first goal of this study was to conduct a longitudinal

investigation on the risk factors of disability among Thai older

adults with hypertension.

Another aspect of disability that remains unclear is the role of

sex. Although there is a higher prevalence of self-reported disability

[assessed by difficulty with activities of daily living (ADL)] among

older females thanmales (11, 12, 36, 37), several studies have shown

no effects of sex onADL disability (6, 13, 38). Because disabilitymay

differ by health conditions (20, 39) and sex (11, 12, 36, 37), a better

understanding of sex disparity in disability among older adults with

hypertension is warranted. Hence, the second goal of this study was

to further examine the relationship between sex and disability and

investigate whether risk factors associated with disability differed

by sex.

Materials and methods

Data

Longitudinal data were from the HART (40), a study that

consisted of nationally representative sample of adults aged 45

year old and over. The data are available for academic users from

the website of the Center for Aging Society Research (CASR),

NIDA, Thailand at http://rc-demo.nida.ac.th/casr/. We used data

from 2015 (served as baseline) and 2017 (served as follow-

up). Among the original sample (N = 5,616) at baseline, 3,718

individuals completed follow-up survey. The final sample size was

916 individuals after excluding individuals who were younger than

60 years old at baseline (n = 1,788), did not have hypertension

at baseline (n = 2,229), and had missing data on key variables in

both waves (n = 683). Compared to those who were excluded (n

= 4,700), no significant differences were observed in baseline age

(X2(4, N = 916) = 4.91, p = 0.297), sex (X2(1, N = 916) = 0.12,

p = 0.725), and education (X2(1, N = 916) = 1.86, p = 0.173) in

the current sample.
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Measures

Outcome variable: disability at follow-up
During the HART interview, participants were asked whether

they had difficulties with the following activities of daily living

(ADL) in the past week: Dressing, grooming, bathing, and eating.

The responses included “able to do it all by myself,” “need helps

sometimes or some steps,” “always need help in some steps,” and

“need helps for all steps.” Individuals whose response was “need

help sometimes or some steps,” “always need help in some steps,”

or “need helps for all steps” were considered as having difficulty.

Two additional questions were asked in the survey to assess whether

participants experienced incontinence of bladder and bowel. The

responses included “yes, all the time,” “yes, more than 15 days

a month,” “yes, 5–15 days a month,” “yes, no more than 5 days

a month,” and “no.” Individuals whose response was “yes” to

incontinence were considered as having difficulty. Disability was

conceptualized as any difficulty with performing activities of daily

living (ADL). A dummy variable for disability was created with 1

indicating individuals with any difficulty with ADL, otherwise no

difficulty (coded as 0).

Potential risk factors at baseline
Potential risk factors were selected based on factors that were

related to disability. These included sociodemographic information

[i.e., age (10–12), sex (10–13), education (14), marital status (11–

13)], health behaviors and health status [i.e., taking hypertension

medication (3, 13), chronic conditions (11, 12, 14, 15), self-

rated physical health (3, 13, 14), smoking, drinking (14), exercise

frequency (12, 14, 17), body mass index (BMI) (3, 10, 12, 13, 17),

number of pain locations (13), any hearing impairment (16), any

visual impairment (15, 16), and depressive symptoms (3, 10, 12,

15)].

Sociodemographic information

Age was assessed by asking participants “How old are you?” The

responses were categorized into three age groups: 60–69 years old

(reference group), 70–79 years old, and 80 years or above. Sex is

classified as male (0) and female (1). Education was measured by

asking respondents “What is your highest level of education?” The

responses were from 1 (No formal education) to 8 (Higher than

a bachelor’s degree). We coded primary school or lower as 0 and

secondary school or above as 1. Marital status was coded as married

(1) and not married (0).

Health behaviors and health status

Taking hypertension medication was assessed by asking “Are

you receiving any treatment or taking any hypertension medication?”

The response was yes/no. We coded 1 for “yes” and 0 for “no.”

Chronic conditions were assessed by asking participants if

they had been diagnosed by a doctor with the following chronic

conditions: Diabetes, vascular diseases, rheumatism/arthritis,

diseases of the bone, kidney diseases, lung diseases, brain cancer,

and other cancer. A positive response endorsed a chronic

condition. The total number of chronic conditions ranged from 0

to 8.

Self-rated physical health was measured by asking “In general,

how would you rate your physical health status?” Participants were

asked to score on a scale from 1 to 100. A higher score means

worse health.

Smoking was measured by asking “Have you ever smoked

cigarettes?” The responses were “yes, and still smoke now,” “yes,

but already quit smoking,” and “never.” We coded 1 for current

smokers (yes, and still smoke now) and 0 for not current smokers

(“yes, but already quit smoking” or “never”).

Drinking was measured by asking “Have you ever drunk

alcoholic beverages such as liquor, beer or wine?” The responses were

“yes, and still drinking now,” “yes, but already stopped drinking,”

and “never.”We coded 1 for current drinkers (yes, and still drinking

now) and 0 for not current drinkers (“yes, but already stopped

drinking” or “never”).

Exercise frequency was measured by asking “How often do you

exercise?” The responses were from 1 (7 days a week) to 5 (never).

We reversed the coding, such that a higher number indicates more

frequent physical exercise.

Body Mass Index (BMI) was calculated by using self-reported

weight (in kilograms) divided by squared height (in meters).

Individuals were then categorized as underweight (<18.5 kg/m2),

normal weight (18.50–24.9 kg/m2; reference group), overweight

(25.0–29.9 kg/m2), or obese (>30 kg/m2).

Number of pain locations was assessed by asking individuals to

rate their pain on a 4-point scale (no, mild, moderate, and severe

pain) in the last month for the following locations: head, shoulder,

arms, wrist, fingers, chest, stomach, back, hips, legs, knees, ankles,

and toes. Individuals responded mild, moderate, or severe pain

were considered as having pain. We summed up all locations for

respondents and created a 3-category variable: no pain (reference),

one location, and multiple pain location.

Any hearing problems was assessed by asking “Have you ever

been diagnosed with the following hearing conditions: hearing loss

(one ear), hearing loss (both ears), auditory hallucination, tinnitus,

inner ear fluid abnormality, others?” The responses were “yes” and

“no.” An endorsement to any of these conditions was considered

poor hearing and coded as 1, otherwise 0.

Any visual problems was assessed by asking “Have you

ever been diagnosed with the following visual conditions: blind

one eye, blind two eyes, myopia, hypermetropia, astigmatism,

glaucoma, cataract, pterygium, dry eye/xerophthalmia, others?” An

endorsement to any of these conditions was considered poor vision

and coded as 1, otherwise 0.

Depressive symptoms were assessed with the 10-item Center

for Epidemiologic Studies Depression Scale (41). We followed

standardized procedure to calculate scores. Total scores were from

0 to 30.

Data analysis

Descriptive statistics were employed to describe sample

characteristics. Univariate logistic regression analysis was used to

investigate the association between each potential risk factor at

baseline and disability at follow-up. Significant risk factors found in

univariate logistic regression analysis were then entered in multiple
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TABLE 1 Characteristics of participants.

All participants
(N = 916)

Mean (SD) or N (%)

Female (yes) 552 (60.26)

Interview method

Face-to-face interview 916 (100)

Age groups

60–69 years old 362 (39.52)

70–79 years old 332 (35.15)

80 years old or above 232 (25.33)

Education

Primary school or lower 858 (93.67)

Secondary school or above 58 (6.33)

Married (yes) 455 (49.67)

Taking hypertension medication (yes) 814 (88.96)

Chronic conditions (0–8) 0.59 (0.76)

Number of pain locations

No pain 263 (28.71)

One location 325 (35.48)

Multiple pain locations 328(35.81)

Depressive symptoms (0–30) 6.42 (3.57)

Self-rated physical health (1–100; 4.17 (1.53)

higher is worse)

Smoking (yes) 132 (14.41)

Alcohol (yes) 132 (14.19)

Exercise frequency 1.08 (1.37)

Body mass index

<18.5 kg/m2 98 (10.70)

Between 18.50 and 24.9 kg/m2 476 (51.97)

Overweight between 25.0 and 29.9 kg/m2 258 (28.17)

Obese > 30 kg/m2 84 (9.17)

Any visual impairment (yes) 93 (10.15)

Any hearing impairment (yes) 3 (3.28)

ADL difficulty at baseline

Dressing at baseline (yes) 29 (3.17)

Grooming at baseline (yes) 26 (2.84)

Bathing at baseline (yes) 26 (2.84)

Eating at baseline (yes) 26 (2.84)

Incontinence at baseline (yes) 58 (6.33)

Any disability at baseline (yes) 31 (3.38)

ADL difficulty at follow-up

Dressing at follow-up (yes) 58 (6.33)

Grooming at follow-up (yes) 42 (4.59)

(Continued)

TABLE 1 (Continued)

All participants
(N = 916)

Mean (SD) or N (%)

Bathing at follow-up (yes) 39 (4.26)

Eating at follow-up (yes) 29 (3.17)

Incontinence at follow-up (yes) 93 (10.15)

Any Disability at follow-up (yes) 136 (14.85)

logistic regression analysis to investigate baseline independent risk

factors of disability at follow-up among community-dwelling Thai

older adults with hypertension. To investigate sex disparity in the

association of risk factors at baseline with disability at follow-

up, we performed moderation analysis and sex-stratified analysis.

Regarding moderation analysis, in the multiple logistic regression

analysis model, an interaction term between each risk factor and

sex was entered one at a time. In sex-stratified analyses, within

each sex group, we followed similar steps to identify significant

risk factors using univariate logistic regression analysis and then

entered them simultaneously in a multiple logistic regression

analysis. Stata version 15 (Stata Corp LLC, College Station, TX,

USA) was used to perform data. This secondary data analysis was

approved by the ethics review board at Taipei Medical University

(TMU-JIRB: N202304033).

Results

Table 1 shows sample characteristics at baseline. Among

participants with hypertension at baseline, nearly 4% reported

any disability at the baseline, and it was about 14.85% at

follow-up. Most participants were female, between aged 60–

69 years old, and had an education level of primary school

or lower. Nearly 50% of the respondents were married. There

were approximately 89% of the participants taking hypertension

medication.

The association of risk factors at baseline
with disability at follow-up

Table 2 provides information from the univariate logistic

regression analyses assessing the relationship between risk

factors and disability among older adults with hypertension

in Thailand. Overall, the results showed that being female,

being at an older age group, having more chronic conditions,

having poor self-rated physical health, using alcohol, being

obese, and experiencing disability at baseline were significantly

associated with disability at follow-up. These significant variables

were next entered into multiple logistic regression analysis to

investigate independent risk factors at baseline of disability

at follow-up.

Table 3 presents the results from the multiple logistic regression

analysis. The results showed that being in the age group 80 years
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TABLE 2 Univariate logistic regression analysis examining the relationship between baseline risk factors and disability at follow-up among

community-dwelling older adults with hypertension in Thailand.

Disability at follow-up (N = 916)

No disability Disability Odds ratio (95%
confidence interval)

Mean (SD) or N (%)

Female (yes) 459 (83.15) 93 (16.85) 1.51 (1.03–2.23)∗

Age groups

60–69 years old 324 (89.50) 38 (10.5) ref

70–79 years old 271 (84.16) 51 (15.84) 1.61 (1.02–2.52)∗

80 years old or above 185 (79.74) 47 (20.26) 2.17 (1.36–3.45)∗∗

Education

Primary school or lower 752 (84.85) 130 (15.15) ref

Secondary school or above 52 (89.66) 6 (10.34) 0.65 (0.27–1.54)

Married (yes) 397 (87.25) 58 (12.75) 0.72 (0.50–1.04)

Taking hypertension medication (yes) 694 (85.26) 120 (14.74) 0.93 (0.53–1.64)

Chronic conditions (0–8) 0.53 (0.71) 0.80 (0.89) 1.50 (1.20–1.85)∗∗

Number of pain locations

No pain 225 (85.55) 38 (14.45) ref

One location 282 (86.77) 43 (13.23) 0.90 (0.56–1.44)

Multiple pain locations 273 (83.23) 55 (16.77) 1.19 (0.76–1.87)

Depressive symptoms (0–30) 6.47 (3.55) 6.91 (3.81) 1.04 (0.99–1.09)

Self-rated physical health (1–100; higher is worse) 4.14 (1.52) 4.61 (15.72) 1.21 (1.07–1.36)∗∗

Smoking (yes) 114 (86.36) 18 (13.64) 0.89 (0.52–1.52)

Drinking (yes) 120 (92.31) 10 (7.69) 0.44 (0.22–0.86)∗

Exercise frequency 1.08 (1.38) 1.08 (1.47) 1.00 (0.87–1.14)

Body mass index

<18.5 kg/m2 78 (79.59) 20 (20.41) 1.74 (1.00–3.05)

Between 18.50 and 24.9 kg/m2 415 (87.18) 61 (12.82) ref

Overweight between 25.0 and 29.9 kg/m2 223 (86.43) 35 (13.57) 1.07 (0.68–1.67)

Obese > 30 kg/m2 64 (76.19) 20 (23.81) 2.12 (1.21–3.76)∗∗

Any visual impairment (yes) 78 (83.87) 15 (16.13) 1.12 (0.62–2.00)

Any hearing impairment (yes) 27 (90.00) 3 (10.00) 0.63 (0.18–2.10)

Disability at baseline (yes) 19 (61.29) 12 (38.71) 3.88 (1.84–8.18)∗∗

∗The significant value of p < 0.05. ∗∗The significant value of p < 0.01.

old or above (OR = 1.78, 95% CI: 1.07–2.97), having chronic

conditions (OR = 1.38, 95% CI: 1.10–1.73), being obese (OR =

2.02, 95% CI: 1.11–3.69), and disability at baseline (OR = 2.42,

95% CI: 1.09–5.37). Specifically, compared to individuals who were

between 60 and 69 years old at baseline, those aged 80 or above had

increased risks of being disable at follow-up by 78%. Having one

additional chronic disease at baseline increased the odds of being

disable by 38%. Compared to individuals with normal weight, those

with obesity at baseline were twice more likely to be disable later.

Compared to individuals without disability at baseline, those who

were disabled were approximately 2.5 times more likely to report

disability at follow-up.

The role of sex in the relationship between
baseline risk factors and disability at
follow-up

The prevalence of disability was 0.98% among males and 2.40%

among females at baseline. In moderation analysis, there was no

significant interaction terms between sex and risk factors (i.e., age

groups, chronic conditions, self-rated physical health, drinking,

body mass index, and disability at baseline) at baseline on disability

at follow-up (Supplementary Table 1). These results suggest that

these factors work in a similar manner between sexes among

community-dwelling Thai older adults with hypertension.
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TABLE 3 Multiple logistic regression analysis investigating independent

risk factors at baseline of disability at follow-up among

community-dwelling older adults with hypertension in Thailand.

All participants
(N = 916)

Odds ratio (95%
confidence interval)

Female (yes) 1.22 (0.79–1.87)

Age groups

60–69 years old ref

70–79 years old 1.48 (0.92–2.37)

80 years old or above 1.78 (1.07–2.97)∗

Chronic conditions (0–8) 1.38 (1.10–1.73)∗∗

Self-rated physical health (1–100; higher 1.13(0.99–1.27)

is worse)

Drinking (yes) 0.52 (0.25–1.08)

Body mass index

<18.5 kg/m2 1.50 (0.83–2.68)

Between 18.50 and 24.9 kg/m2 ref

Overweight between 25.0 and 29.9 kg/m2 1.06 (0.67–1.68)

Obese > 30 kg/m2 2.02 (1.11–3.69)∗

Disability at baseline (yes) 2.42 (1.09–5.37)∗

∗The significant value of p < 0.05. ∗∗The significant value of p < 0.01.

TABLE 4 Stratified analysis examining significant risk factors at baseline

associated with disability at follow-up among community-dwelling older

adults with hypertension in Thailand.

All participants (N = 916)
Odds ratio (95%

confidence interval)

Male Female

Age groups

60–69 years old Ref

70–79 years old 1.74 (0.97–3.13)

80 years old or above 2.90 (1.55–5.45)∗∗

Chronic conditions (0–8) 1.49 (1.12–1.99)∗∗

Self-rated physical health 1.37 (1.10–1.69)∗∗ 1.02 (0.88–1.19)

(1–100; higher is worse)

Body mass index

<18.5 kg/m2 1.30 (0.62–2.73)

Between 18.50 and 24.9 kg/m2 Ref

Overweight between 25.0 and 1.07 (0.60–1.89)

29.9 kg/m2

Obese > 30 kg/m2 2.49 (1.23–5.05)∗

Disability at baseline (yes) 2.65 (0.59–11.79) 2.11 (0.82–5.41)

∗The significant value of p < 0.05. ∗∗The significant value of p < 0.01.

Differential risk factors of disability emerged in sex-stratified

analyses. Among males, self-rated physical health and disability

at baseline were significantly related to disability at follow-up in

the univariate logistic analysis (Supplementary Table 2). Only self-

rated physical health (OR = 1.37, 95% CI: 1.10–1.69) remained

significant in the multiple logistic regression analysis (Table 4).

Specifically, having one score higher on self-rated physical health at

the baseline was associated with increased risks of being disable at

follow-up by 37%. Among females, being in the age group of 70–79

and 80 years old or above, having chronic conditions, being obese,

and disability at baseline were significantly related to disability at

follow-up in the univariate logistic analysis. In the multiple logistic

regression analysis, significant risk factors were being in the age

group 80 years old or above (OR= 2.90, 95% CI: 1.55–5.45), having

chronic conditions (OR = 1.49, 95% CI: 1.12–1.99), and being

obese (OR = 2.49, 95% CI: 1.23–5.05). Specifically, compared to

individuals who were between 60 and 69 years old at baseline, those

aged 80 or above had increased risks of being disable at follow-

up by almost three times. Having one additional chronic disease

at baseline increased the odds of being disable by 49%. Being obese

at baseline increased the risks of having disability at follow-up by

2.5 times compared to normal weight.

Discussion

This study investigated predictors of disability among

community-dwelling older adults with hypertension in Thailand.

We found that being 80 years old or over, and having more chronic

conditions, being obese, and experiencing disability at baseline

were significant predictors of disability at 2 year follow-up among

community-dwelling older adults with hypertension in Thailand.

We also investigated the role of sex in the relationship between

risk factors at baseline and disability at follow-up. We did not find

any significant interaction effects between sex and risk factors at

baseline on disability at follow-up, suggesting that the effects of

baseline risk factors on disability at follow-up were similar across

sexes. However, significant risk factors at baseline of disability at

follow-up were different within each sex group. Poor self-rated

health was a significant predictor among older Thai men with

hypertension. An advanced age, having more chronic conditions,

and being obese were significant predictors among older Thai

women with hypertension.

To the best of our knowledge, this is the first study investigating

disability among older adults with hypertension in Thailand.

Although similar research has been conducted in India (21),

Taiwan (20), and China (19), each study has different objectives.

For instance, the study from India investigated the prevalence of

disability and non-communicable diseases (21), the study from

Taiwan investigated the effects of chronic conditions on the

experiencing of disability (20), and the study from China examined

the relationship between comorbid conditions and the experiences

of disability among older adults with hypertension (19). Hence, our

study contributes to the literature by demonstrating the predictors

of disability among older adults with hypertension.

We found that an older age was a significant predictor of

disability in Thai older adults with hypertension. This finding

is consistent with previous findings (19–21). One possibility is

that advanced age is associated with a higher probability of

deterioration of physical health (e.g., poor performance on gait

speed and balance), which then limit the performance of ADL.
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For instance, research has shown that endothelial dysfunction

is associated with frailty and sarcopenia (42), and advanced age

among individuals with hypertension can worsen already existed

endothelial dysfunction (42–44). Another study demonstrated

that there is association between poorer cerebral perfusion with

slower gait speed among adults with advanced age (45). The

underlying mechanisms for older ages and disability among older

adults with hypertension could be multidimensional and warrant

further investigations.

Previous studies have linked obesity to disability among

older adult population (3, 10, 12, 13). Our findings added to

the literature by showing that obesity significantly predicted

disability among older adults with hypertension. Previous studies

have shown that hypertension is the main health condition

associated with obesity (46) and that individuals with obesity-

related hypertension had a higher prevalence of other diseases

(e.g., diabetes mellitus and hyperuricemia) (47) and disability (48)

compared to individuals with non-obesity-related hypertension

(47). Hence, weight management is crucial for disability prevention

among older adults with hypertension.

Being consistent with previous research (11, 12, 14, 15),

we found that having one additional chronic condition beyond

hypertension increased the odds of having disability at follow-up

by 38%. However, the combination of chronic conditionsmay affect

the probability of having disability. For instance, a previous study

showed that hypertension existed in most of the combinations

of multimorbidity and that the combination of hypertension,

depressive symptoms, and arthritis had the strongest association

with disability than other combinations among older adults in

the United States (49). Such findings suggest specific health

conditions co-exist with hypertension may have higher chances

to result in disability among older adults. More investigations

on the association of the combination of hypertension and other

chronic conditions with disability among older adults in Thailand

are warranted.

We found that nearly 15% of the respondents had disability

at baseline, and such experience determined the experience of

disability at 2-year follow-up. Althoughmost disability may recover

within the following 6 months of the onset, a significant proportion

recovers in the subsequent 2 years (50). Nevertheless, one study

found that baseline disability remained to be a significant predictor

of disability at 3 year follow-up (6). Such discrepancy in time

lag and how disability recovers need further investigation to help

identify a better timing for the provision of intervention on

disability among individuals with hypertension.

Our findings have practical implications. This study provides

information regarding predictors of disability among community-

dwelling Thai older adults with hypertension across sexes

and within each sex group. Such information can be used

by government and agencies to develop programs aiming to

delay disability among community-dwelling older adults with

hypertension in Thailand. Preventive programs (e.g., home

and environment modifications for individuals who are already

disable) targeting the high-risk groups (i.e., 80 years or above)

are important. Continued efforts to deter the development

of additional chronic disease, manage obesity, and improve

disability may also help prevent disability among older adults

with hypertension. Furthermore, given the existence of sex

disparity in the risk factors of disability, program planners

should also take these sex-specific factors into account to develop

preventive strategies.

Strengths and limitations of this study

The strength of this study was the use of longitudinal data

from a nationally representative sample of Thai older adults. There

are limitations in this study. First, we analyzed self-reported data

from the HART, which may be affected by common measure bias.

Second, the HART only focuses on ADL. Hence, we are unable to

estimate the prevalence of difficulty with instrumental activities of

daily living and investigate their related risk factors. Last, the data

are from Thai older adults with hypertension. The findings can be

only generalized to this segment of population.

Conclusion

The prevalence of disability among community-dwelling older

adults with hypertension is expected to soar due to a rapidly

aging population in Thailand. Our study provides the first

glance of disability among community-dwelling older adults with

hypertension in Thailand. The main findings are as follows: (1) The

oldest aged group (80 years old and above), chronic conditions,

disability at baseline, and obesity are the leading risk factors at

baseline associated with disability at 2 year follow-up among older

adults with hypertension in Thailand, (2) the effects of risk factors

at baseline on disability at follow-up are similar across sexes, and

(3) an advanced age, having more chronic conditions, and being

obese were significant predictors among older Thai women with

hypertension, while poor self-rated health and having disability

at baseline associated with disability for older Thai men with

hypertension. Therefore, customized promotion and prevention

programs (i.e., healthy diet, health behaviormodification to prevent

obesity and chronic conditions) to promote independence among

older adults with hypertension in Thailand are a pressing issue that

needs to be addressed and organized to provide effective services

for this targeted population.
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3. Taş U, Verhagen AP, Bierma-Zeinstra SMA, Hofman A, Odding E, Pols HAP, et al.
Incidence and risk factors of disability in the elderly: the rotterdam study. Prev Med.
(2007) 44:272–8. doi: 10.1016/j.ypmed.2006.11.007

4. Verbrugge LM. Disability experience and measurement. J Aging Health. (2016)
28:1124–58. doi: 10.1177/0898264316656519

5. World Health Organization. World Report on Disability. (2011). Available
online at: https://www.who.int/teams/noncommunicable-diseases/sensory-functions-
disability-and-rehabilitation/world-report-on-disability (accessed April 19, 2022).

6. Balzi D, Lauretani F, Barchielli A, Ferrucci L, Bandinelli S, Buiatti E, et al.
Risk factors for disability in older persons over 3-year follow-up. Age Ageing. (2010)
39:92–8. doi: 10.1093/ageing/afp209

7. Beekman ATF, Penninx BWJH, Deeg DJH, de Beurs E, Geerlings SW, Tilburg
W. van. The impact of depression on the well-being, disability and use of services
in older adults: a longitudinal perspective. Acta Psychiatr Scand. (2002) 105:20–
7. doi: 10.1034/j.1600-0447.2002.10078.x

8. Mitra S, Palmer M, Kim H, Mont D, Groce N. Extra costs of living with
a disability: a review and agenda for research. Disabil Health J. (2017) 10:475–
84. doi: 10.1016/j.dhjo.2017.04.007

9. Antón JI, Braña FJ, Muñoz de Bustillo R. An analysis of the cost of disability
across Europe using the standard of living approach. SERIEs. (2016) 7:281–
306. doi: 10.1007/s13209-016-0146-5

10. Chiu CJ, Li ML, Chou CY. Trends and biopsychosocial correlates of physical
disabilities among oldermen andwomen in Taiwan: examination based onADL, IADL,
mobility, and frailty. BMC Geriatr. (2022) 22:148. doi: 10.1186/s12877-022-02838-6

11. Khongboon P, Pongpanich S, Chapman RS. Risk factors for six types of disability
among the older people in Thailand in 2002, 2007, and 2011. J Aging Res. (2016)
2016:6475029. doi: 10.1155/2016/6475029

12. Lestari SK, Ng N, Kowal P, Santosa A. Diversity in the factors
associated with adl-related disability among older people in six middle-income
countries: a cross-country comparison. Int J Environ Res Public Health. (2019)
16:1341. doi: 10.3390/ijerph16081341

13. Connolly D, Garvey J, McKee G. Factors associated with ADL/IADL disability in
community dwelling older adults in the Irish longitudinal study on ageing (TILDA).
Disabil Rehabil. (2017) 39:809–16. doi: 10.3109/09638288.2016.1161848

14. Fong JH, Kok ZC. Does subjective health matter? predicting overall
and specific ADL disability incidence. Arch Gerontol Geriatr. (2020)
90:104169. doi: 10.1016/j.archger.2020.104169

15. Wang Z, Peng W, Li M, Li X, Yang T, Li C, et al. Association
between multimorbidity patterns and disability among older people covered
by long-term care insurance in Shanghai, China. BMC Public Health. (2021)
21:418. doi: 10.1186/s12889-021-10463-y

16. Chan YM, Sahril N, Chan YY, Ab Wahab NA, Shamsuddin N, Ismail
MZH. Vision and hearing impairments affecting activities of daily living among
Malaysian older adults by gender. Int J Environ Res Public Health. (2021)
18:6271. doi: 10.3390/ijerph18126271

17. Vermeulen J, Neyens JCL, van Rossum E, Spreeuwenberg MD, de
Witte LP. Predicting ADL disability in community-dwelling elderly people
using physical frailty indicators: a systematic review. BMC Geriatr. (2011)
11:33. doi: 10.1186/1471-2318-11-33

18. Gobbens RJJ, van Assen MALM. The Prediction of ADL and IADL Disability
using six physical indicators of frailty: a longitudinal study in the Netherlands. Curr
Gerontol Geriatr Res. (2014) 2014:358137. doi: 10.1155/2014/358137

19. Qian J, Ren X. Association between comorbid conditions and
BADL/IADL disability in hypertension patients over age 45. Medicine. (2016)
95:e4536. doi: 10.1097/MD.0000000000004536

20. Chou CY, Chiu CJ, Chang CM, Wu CH, Lu FH, Wu JS, et al. Disease-related
disability burden: a comparison of seven chronic conditions in middle-aged and older
adults. BMC Geriatr. (2021) 21:201. doi: 10.1186/s12877-021-02137-6

21. Marmamula S, Modepalli SB, Kumbham TR, Challa R, Keeffe JE. Prevalence
of disabilities and non-communicable diseases in an elderly population in the
Telangana state, India: a population-based cross-sectional study. BMJ Open. (2021)
11:e041755. doi: 10.1136/bmjopen-2020-041755

22. Muli S, Meisinger C, Heier M, Thorand B, Peters A, Amann U. Prevalence,
awareness, treatment, and control of hypertension in older people: results
from the population-based KORA-age 1 study. BMC Public Health. (2020)
20:1049. doi: 10.1186/s12889-020-09165-8

23. Wu H, Wu J, Zhang Z, Zheng Y, Niu W, Zheng L, et al. Prevalence and
associated risk factors of hypertension in adults with disabilities: a cross-sectional study
in shanghai, China. Clin Epidemiol. (2021) 13:769–77. doi: 10.2147/CLEP.S322791

24. Setters B, Holmes HM. Hypertension in the older adult. Prim Care. (2017)
44:529–39. doi: 10.1016/j.pop.2017.05.002

25. Li H, Hu YJ, Lin H, Xia H, Guo Y,Wu F. Hypertension and comorbidities in rural
and urban Chinese older people: an epidemiological subanalysis from the SAGE study.
Am J Hypertens. (2021) 34:183–9. doi: 10.1093/ajh/hpaa146

Frontiers in PublicHealth 08 frontiersin.org

https://doi.org/10.3389/fpubh.2023.1177476
https://www.frontiersin.org/articles/10.3389/fpubh.2023.1177476/full#supplementary-material
https://doi.org/10.2147/CIA.S271800
https://doi.org/10.2105/AJPH.54.9.1568
https://doi.org/10.1016/j.ypmed.2006.11.007
https://doi.org/10.1177/0898264316656519
https://www.who.int/teams/noncommunicable-diseases/sensory-functions-disability-and-rehabilitation/world-report-on-disability
https://www.who.int/teams/noncommunicable-diseases/sensory-functions-disability-and-rehabilitation/world-report-on-disability
https://doi.org/10.1093/ageing/afp209
https://doi.org/10.1034/j.1600-0447.2002.10078.x
https://doi.org/10.1016/j.dhjo.2017.04.007
https://doi.org/10.1007/s13209-016-0146-5
https://doi.org/10.1186/s12877-022-02838-6
https://doi.org/10.1155/2016/6475029
https://doi.org/10.3390/ijerph16081341
https://doi.org/10.3109/09638288.2016.1161848
https://doi.org/10.1016/j.archger.2020.104169
https://doi.org/10.1186/s12889-021-10463-y
https://doi.org/10.3390/ijerph18126271
https://doi.org/10.1186/1471-2318-11-33
https://doi.org/10.1155/2014/358137
https://doi.org/10.1097/MD.0000000000004536
https://doi.org/10.1186/s12877-021-02137-6
https://doi.org/10.1136/bmjopen-2020-041755
https://doi.org/10.1186/s12889-020-09165-8
https://doi.org/10.2147/CLEP.S322791
https://doi.org/10.1016/j.pop.2017.05.002
https://doi.org/10.1093/ajh/hpaa146
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Wongsin and Chen 10.3389/fpubh.2023.1177476

26. Hausdorff JM, Herman T, Baltadjieva R, Gurevich T, Giladi N. Balance and
gait in older adults with systemic hypertension∗ . Am J Cardiol. (2003) 91:643–
5. doi: 10.1016/S0002-9149(02)03332-5

27. Li CI, Li TC, Lin WY, Liu CS, Hsu CC, Hsiung CA, et al. Combined association
of chronic disease and low skeletal muscle mass with physical performance in older
adults in the sarcopenia and translational aging research in Taiwan (START) study.
BMC Geriatr. (2015) 15:11. doi: 10.1186/s12877-015-0011-6

28. Rosano C, Longstreth Jr WT, Boudreau R, Taylor CA, Du Y, Kuller LH, et al.
High blood pressure accelerates gait slowing in well-functioning older adults over 18-
years of follow-up. J Am Geriatr Soc. (2011) 59:390–7. doi: 10.1111/j.1532-5415.2010.
03282.x

29. Prynn JE, Polack S, Mactaggart I, Banks LM, Hameed S, Dionicio C,
et al. Disability among older people: analysis of data from disability surveys in
six low- and middle-income countries. Int J Environ Res Public Health. (2021)
18:6962. doi: 10.3390/ijerph18136962

30. United Nations, Department of Economic and Social Affairs, Population
Division.World Population Ageing, 2019 Highlights (2020).

31. National Statistical Office, Ministry of Digital Economy and Society. The
2021 Health Behavior of Population Survey. Statistical Forecasting Division. (2011).
p. 211.

32. Aekplakorn W. National Health Exam Survey (NHES VI) 2019-2020. (2021). p.
360. Available online at: https://kb.hsri.or.th/dspace/handle/11228/5425

33. Jitapunkul S, Kamolratanakul P, Chandraprasert S, Bunnag S. Disability among
Thai elderly living in Klong Toey slum. J Med Assoc Thail Chotmaihet Thangphaet.
(1994) 77:231–8.

34. Nanthamongkolchai S, Tojeen A, Munsawaengsub C, Yodmai K, Suksatan
W. Quality of life of older adults with physical and mobility disabilities during
the COVID-19 pandemic: a cross-sectional study in Thailand. Sustainability. (2022)
14:8525. doi: 10.3390/su14148525

35. Sihapark S, Kuhirunyaratn P, Chen H. Severe disability among elderly
community dwellers in rural Thailand: prevalence and associated factors. Ageing Int.
(2014) 39:210–20. doi: 10.1007/s12126-013-9190-7

36. Jiawiwatkul U, Aekplakorn W, Vapattanawong P, Prasartkul P, Porapakkham
Y. Changes in active life expectancy among older Thais: results from the 1997 and
2004 national health examination surveys. Asia Pac J Public Health. (2012) 24:915–
22. doi: 10.1177/1010539511409923

37. Auais M, Ahmed T, Alvarado B, Phillips SP, Rosendaal N, Curcio CL, et al.
Gender differences in four-year incidence of self-reported and performance-based
functional disability: the international mobility in aging study. Arch Gerontol Geriatr.
(2019) 82:266–72. doi: 10.1016/j.archger.2019.03.002

38. Wray LA, Blaum CS. Explaining the role of sex on disability: a population-based
study. Gerontologist. (2001) 41:499–510. doi: 10.1093/geront/41.4.499

39. Crimmins EM, Saito Y. Getting better and getting worse: transitions
in functional status among older Americans. J Aging Health. (1993) 5:3–
36. doi: 10.1177/089826439300500101

40. HART – NIDA IIC. Available online at: http://iic.nida.ac.th/main/?page_id=564
(accessed April 14, 2022).

41. Andresen EM, Malmgren JA, Carter WB, Patrick DL. Screening for depression
in well older adults: evaluation of a short form of the CES-D. Am J Prev Med. (1994)
10:77–84. doi: 10.1016/S0749-3797(18)30622-6

42. Amarasekera AT, Chang D, Schwarz P, Tan TC. Does vascular endothelial
dysfunction play a role in physical frailty and sarcopenia? a systematic review. Age
Ageing. (2021) 50:725–32. doi: 10.1093/ageing/afaa237

43. Bruno RM, Masi S, Taddei M, Taddei S, Virdis A. Essential hypertension and
functional microvascular ageing. High Blood Press Cardiovasc Prev. (2018) 25:35–
40. doi: 10.1007/s40292-017-0245-9

44. Taddei S, Virdis A, Ghiadoni L, Versari D, Salvetti A. Endothelium, aging, and
hypertension. Curr Hypertens Rep. (2006) 8:84–9. doi: 10.1007/s11906-006-0045-4

45. Windham BG, Griswold ME, Ranadive R, Sullivan KJ, Mosley TH Jr, Mielke
MM, et al. Relationships of cerebral perfusion with gait speed across systolic
blood pressure levels and age: a cohort study. J Gerontol Ser A. (2023) 78:514–20.
doi: 10.1093/gerona/glac120

46. Jiang SZ, Lu W, Zong XF, Ruan HY, Liu Y. Obesity and hypertension. Exp Ther
Med. (2016) 12:2395–9. doi: 10.3892/etm.2016.3667

47. Zhang Y, Zhang WQ, Tang WW, Zhang WY, Liu JX, Xu RH, et al.
The prevalence of obesity-related hypertension among middle-aged and older
adults in China. Front Public Health. (2022) 10:865870. doi: 10.3389/fpubh.2022.
865870

48. Su P, Ding H, Zhang W, Duan G, Yang Y, Long J, et al. Joint association
of obesity and hypertension with disability in the elderly– a community-based
study of residents in shanghai, China. J Nutr Health Aging. (2017) 21:362–
9. doi: 10.1007/s12603-016-0777-z

49. Quiñones AR, Markwardt S, Botoseneanu A. Multimorbidity combinations
and disability in older adults. J Gerontol A Biol Sci Med Sci. (2016) 71:823–
30. doi: 10.1093/gerona/glw035

50. Boyd CM, Ricks M, Fried LP, Guralnik JM, Xue QL, Xia J,
et al. functional decline and recovery of activities of daily living in
hospitalized, disabled older women: the women’s health and aging study
I. J Am Geriatr Soc. (2009) 57:1757–66. doi: 10.1111/j.1532-5415.2009.
02455.x

Frontiers in PublicHealth 09 frontiersin.org

https://doi.org/10.3389/fpubh.2023.1177476
https://doi.org/10.1016/S0002-9149(02)03332-5
https://doi.org/10.1186/s12877-015-0011-6
https://doi.org/10.1111/j.1532-5415.2010.03282.x
https://doi.org/10.3390/ijerph18136962
https://kb.hsri.or.th/dspace/handle/11228/5425
https://doi.org/10.3390/su14148525
https://doi.org/10.1007/s12126-013-9190-7
https://doi.org/10.1177/1010539511409923
https://doi.org/10.1016/j.archger.2019.03.002
https://doi.org/10.1093/geront/41.4.499
https://doi.org/10.1177/089826439300500101
http://iic.nida.ac.th/main/?page_id=564
https://doi.org/10.1016/S0749-3797(18)30622-6
https://doi.org/10.1093/ageing/afaa237
https://doi.org/10.1007/s40292-017-0245-9
https://doi.org/10.1007/s11906-006-0045-4
https://doi.org/10.1093/gerona/glac120
https://doi.org/10.3892/etm.2016.3667
https://doi.org/10.3389/fpubh.2022.865870
https://doi.org/10.1007/s12603-016-0777-z
https://doi.org/10.1093/gerona/glw035
https://doi.org/10.1111/j.1532-5415.2009.02455.x
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

	Sex differences in the risk factors of disability among community-dwelling older adults with hypertension: Longitudinal results from the Health, Aging, and Retirement in Thailand study (HART)
	Introduction
	Materials and methods
	Data
	Measures
	Outcome variable: disability at follow-up
	Potential risk factors at baseline
	Sociodemographic information
	Health behaviors and health status


	Data analysis

	Results
	The association of risk factors at baseline with disability at follow-up
	The role of sex in the relationship between baseline risk factors and disability at follow-up

	Discussion
	Strengths and limitations of this study
	Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher's note
	Supplementary material
	References


