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Prevalence and Risk Factors of Overweight and Obesity
and Physical Activity Patterns among Elderly Individuals
in Southern Thailand: A Community Cross-Sectional Study
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Objective: To investigate the prevalence of overweight and obesity and physical activity (PA) patterns and to assess the factors associated with
obesity among elderly individuals in the southernmost province of Thailand.

Materials and Methods: An epidemiological community-based cross-sectional study was conducted among elderly individuals aged 60 years
and older. The eligible participants completed a face-to-face inquiry of the study’s questionnaire related to personal characteristics and PA. Local
assistant researchers collected these data. BMI was categorized according to the Asian-Pacific cut-off points. Statistical computing was performed
with RStudio, and a p-value of less than 0.05 was considered significant.

Results: The prevalence of overweight was 20.3%, and that of obesity was 35.2%. The overweight prevalence and obese prevalence among male
and female elderly individuals were 22.7% and 30.3%, and 18.6% and 28.6%, respectively. The obesity prevalence was non-significantly high
in the female group. The majority of the elderly participants were non-working. The share of non-working participants was the highest among
females and increased with age. The prevalence of lack of exercise was the highest among females. Daily physical activity hours (DPAH) and
vigorous-intensity exercise decreased among the female group and the elderly group. Only 47.8% of the present study participants met the PA
sufficiency criteria. The 70 to 79, and older than 80 years age group were less likely to be obese than the earlier-stage elderly group (adjusted OR
0.56, 0.31). Furthermore, personal income of 4,001 to 6,000 Baht per month and smokers had a lower likelihood of being obese than the poor
elderly group and those who were not smokers (adjusted OR 0.55, 0.37).

Conclusion: The prevalence of overweight in these areas was moderate, and that of obesity was quite high. The male overweight and obese
prevalence were analogous to those of female elderly individuals. The majority of the elderly participants were non-working. Most were females
and increased with age. The majority met PA insufficiency criteria. Personal and health habit factors were associated with obesity among elderly
individuals.
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Overweight and obesity are major public health
concerns worldwide. According to a report by the
World Health Organization (WHO), the prevalence
of overweight and obesity has nearly tripled since
1975. In 2016, more than 1.9 billion (39%) adults
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were overweight. Of these, over 650 million (13%)
were obese”. In the United States, 15 million
older adult people over the age of 51 are obese®.
In Europe, by 2016, it was estimated that adults
aged 50 years or older accounted for almost 40%
of the population® and was about 58.7% in South-
Asian population®®. The recent surveys in Thailand,
overweight and obese was 39.4% in adult and 48.7%,
45.7%, 35.8% in 60 to 69, 70 to 79, and older than
80 years old®. In particular, obesity is a dominant
risk factor for non-communicable diseases (NCDs),
including hypertension, high cholesterol, diabetes,
coronary heart diseases, respiratory problems, and
musculoskeletal diseases. It is a contributing factor of
cancer?, For a person living with obesity, obesity is
not only affecting his or her health but also affecting
his or her daily life.
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The age distribution of the global population has
changed. The number and proportion of people aged
60 years and older are increasing and will be increased
up to 1.4 billion by 2030 and 2.1 billion by 20507,
This change has been reported in both developed and
developing countries®. A recent report estimated that
more than 142 million older people or 14% of all
people aged 60 years and over globally are unable to
meet all of their basic daily needs®. Increasing age
leads to decreasing physiological function, resulting in
serious degradation of health, and factors that underlie
the risk of diseases!?). In addition, elderly individuals
have limitations in physical activity (PA) due to
reasons, such as individual, interpersonal, perceived
environmental, community or organizational and
policy factors, leading to overweight and obesity!'".

Proper physical, mental, spiritual, and social
activities are considered highly valuable for elderly
individuals"?. According to recommendations by
WHO, PA has been linked to health and longevity in
elderly individuals, and it is also crucial for successful
ageing!?. PA is a protective factor against NCDs
such as cardiovascular disease, stroke, diabetes, and
cancer'. PA is associated with improved mental
health, quality of life, and wellbeing, and delay
the onset of dementia in elderly individuals!>'®,
Recent evidence has reported that 1.6 million deaths
annually can be attributed to insufficient PA!?.
Nevertheless, the number of elderly individuals who
have PA has decreased, regardless of the obvious
advantages and benefits of PA®”. The crude global
prevalence of physical inactivity was 21.4%, whereas
PA levels among elderly individuals remain below
the recommended 150 minutes per week'?22, The
overall prevalence of physical inactivity among
elderly people in rural China and Malaysia was
83.7% and 88%, respectively**?¥. The Thai National
Health Examination Survey (NHES VI) reveals that
prevalence of physical inactivity was 30.9% in general
population and 43.4%, 61.4% in 70 to 79 and older
than 80 years old®.

However, southernmost Thailand has a unique
social context in which more than 90% were
Muslim and the majority of local people were of low
socioeconomic status. The data on PA among elderly
individuals in rural southern Thailand are rarely used,
and they do not focus on the prevalence and trends of
overweight and obesity. Therefore, the main objective
of the present study was to investigate the prevalence
of overweight and obesity and PA patterns and to
assess the factors associated with obesity among the
elderly population in the southernmost province of
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Figure 1. The map of southern provinces of Thailand®
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Thailand. The results from the present study could
be used by public health policymakers and health
practitioners to encourage and improve the PA levels
among elderly people in developing areas.

Materials and Methods
Study design and study participants

The present study was an epidemiological
community-based cross-sectional study conducted
between January and September 2017 and was
approved by the Ethics Committee of Princess of
Naradhiwas University (PNU 2017-002). The study
participants were elderly individuals aged 60 years
and older living in the southernmost province of
Thailand. All eligible participants were invited and
given informed consent, those who were not willing to
provide information were excluded. The community
administration committee was approved for the data
gathering.

Study setting

The probability selection method was used to
obtain the study setting. A cluster sampling procedure
was used to select one of the three southernmost
provinces of Thailand, namely Narathiwat, Yala,
Pattani, and Narathiwat, as Figure 1. Then, the selected
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cluster was classified into three characteristics, urban,
semi-urban, and rural areas, by the distance of the
location and population density. Therefore, one
municipality and two out of thirteen districts were
selected. Narathiwat municipality was selected from
two municipalities as an urban area. It was composed
of four out of 22 communities located within five
kilometers of city hall and with a population density
over 112 persons per square kilometer (km?). The
communities of Galaepayae, Samaianajus, Nanakon,
and Yaguk were selected as urban areas by a simple
random method. The Khokien Sub-district of the
Muang district, located within 10 kilometers of city
hall and with a population density between 85 and
112 persons per km?, was selected as a semi-urban
area. Additionally, three out of 13 communities were
sampled, namely Hutaetuwor, Baerape, and Khopaka.
Rural areas were defined as areas located more than
30 kilometers from city hall and with a population
density of fewer than 85 persons per km?. Four out
of 16 communities were sampled from the Bang
Khun Thong and Praiwan Sub-districts of the Tak Bai
district. The communities of Kho ngu, Khochumboe,
Saikow, and Torlang were selected as rural areas. In
total, eleven communities were included in the present
study area. The proportion of the elderly population
in the chosen areas was 12% to 17% during the last
two years.

Sampling methods

The sample size of the present study was
calculated based on the overweight proportion among
elderly individuals in southern Thailand®. The
overweight proportion among elderly individuals was
60.0%, the type I error z was 0.5%, the design effect
was 1, the precision was 4%, and the power was 0.8.
Based on an estimated 1% incomplete information, the
sample size was 640. The proportionate-to-size study
method was used for participant recruitment. A chosen
community was divided into three groups of elderly
individuals with early elderly, aged 60 to 69 years old,
middle-aged elderly, aged 70 to 79 years old, and late
elderly aged older than 80 years old. Approximately
60 elderly individuals in each community were
recruited, the local assistant researchers invited those
samples to be study participants.

Inclusion and exclusion criteria

Elderly individuals aged 60 years and older living
more than 10 years in the communities of the present
study setting were included. Eligible participants
could communicate completely and were willing
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to provide personal and behavioral data. Bedbound
elderly individuals or those who did not cooperate
were excluded.

Data collection procedure

Project information was conveyed, and
permission to collect data was obtained from the
community administration committee in the study
areas. Two to three local assistant researchers were
set up in each study area and completed skills
training for community data collection tasks. One
day of course training was conducted three times in
urban, semi-urban, and rural communities with the
aim of informing team members of the purposes,
methods, and procedure of the study as well as
their tasks and compensation. Elderly individuals
in each community were screened and invited to be
study participants. Eligible participants were given
explanations of the present study’s objectives and
signed the consent forms. The eligible participants
received face-to-face inquiry according to the study’s
questionnaires that related to personal characteristics
and PA. Data collection was conducted through
verbal conversation. Regarding physical examination,
elderly individuals’ body weight and height were
measured by using a calibrated weighing scale and
tape measure. Readable values were double verified
and recorded by a research assistant in the area.

Independent variables

Personal characteristics questionnaire: The
uniform study questionnaire was designed by the
research team and was used to collect personal
characteristics. There were two parts within the two
pages of the study questionnaire form. The preface
was the project title and provided general guidance
on completing the form, the second page was the
first part of the questionnaire. Personal information
was provided with tick marks, and the text was filled
in by the local assistant researchers. The second
part was related to the physical examination, which
comprised the waist circumference. The study
participants were in a standing position, their two
feet were approximately 10 centimeters apart, and
both arms were extended in front of them. For waist
measurement, a measurement tape in centimeters was
used at the midpoint between the pelvis and the last
rib cage during exhalation. The tape measure was
attached to the participant’s body, with confidence
that it was not tight.

Physical activity: The PA assessment was
composed of three main items, the type of exercise,
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exercise frequency, and routine work. In the present
study, exercise covered using muscle strength to make
the body move in a systematic way not less than
30 minutes, having a higher heart rate and feeling
tired and sweaty. The type of exercise depended on
individual preferences and fitness, including walking,
jogging, cycling, and yoga. The exercise frequency
was the total number of days per week in which
exercise was conducted, and there were four response
options, every day, less than 3 days, 3 to 4 days, and
other. In cases in which the participant’s answer did
not match those answers, the average number of
days per week in the last two months was recorded.
Routine work was recorded among elderly individuals
who were able to work. Agriculture, farming, and
gardening were classified as hard activity. Housework
such as washing, cleaning the house, and cooking was
classified as moderate activity, and washing dishes,
folding clothes, and making the bed were classified
as light activity. The assessor marked a tick in the
questionnaire related to the participant’s activity and
indicated his or her main routine work.

Main outcome measures

Overweight and obesity: Overweight and
obesity were the results of the classification of body
mass index (BMI) status, which was assigned to
abnormal body weight. BMI was calculated as weight
in kilograms divided by the square of the height in
meters (kg/m?) and was categorized into five groups
according to the cut-off points of WHO for the Asian-
Pacific region®® as underweight for less than 18.5 kg/
m?, normal weight for 18.5 to 22.9 kg/m?, overweight
for 23 to 24.9 kg/m?, obese I for 25 to 29.9 kg/m?, and
obese II for 30 kg/m? or more.

Statistical analysis

EpiData 3.1 was used for data processing,
analysis, input, correction, and completion. The R
program and RStudio were used to analyze the study
data. Regarding the demographic characteristics of
the participants, descriptive statistics were presented
as the mean (standard deviation; SD), maximum and
minimum values and independent t-test for continuous
variables. Categorical variables were presented as
proportional data of frequency and percentage. The
average daily PA was compared by gender and age
and tested by using the chi-square and Fisher’s exact
test for categorical variables. Logistic regression
analysis using backward stepwise selection was used
to estimate the effect of individual characteristics and
health behavior on obesity. The factors associated with
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Figure 2. Flow diagram of the screening process and participant
recruitment.
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obesity were presented as odds ratios, and statistical
significance was set at p-value equal to 0.05.

Results
Participant characteristics

Five hundred seventy-six elderly individuals in
the eleven communities were invited to participate,
and 17 elderly individuals refused. Five hundred fifty-
nine elderly individuals met the eligibility criteria. Of
the 42 who were excluded, three elderly individuals
were not willing to undergo physical examination,
and 39 had incomplete questionnaires. Five hundred
seventeen elderly individuals were included in the
present study. The recruited participants are presented
in Figure 2. Half of the participants were recruited
from rural areas, and two-thirds were females. One-
third were aged 70 to 79 years. Half were married,
had studied at the primary school level, and individual
earned income of less than 4,000 Baht per month. Half
of the respondents had a household size of four to six
persons, and their offspring were their caregivers. The
majority of the participants completed annual health
check-ups. Almost all of them were non-smokers
and did not drink alcohol with 92.1% and 94.4%,
respectively. Two-thirds had a waist circumference
in the acceptable range (67.1%). The demographic
characteristics of the participants are presented in
Table 1.

Overweight and obese prevalence

In the present study population, the prevalence
of overweight was 20.3%, and that of obesity was
35.2%. The prevalence of obese I and II was 27.5%
and 7.7%, respectively. The overweight prevalence
and obese prevalence among male and female elderly
individuals were 22.7% and 30.3%, and 18.6% and
28.6%, respectively. The obesity prevalence was
high in the female group, but the difference was not
statistically significant (p<0.0669). The 60 to 69 age
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Table 1. Demographic characteristics of the participants

Factors Male (n=211); n (%) Female (n=306); n (%) Total (n=517); n (%) p-value

Dwelling zone 0.0209*
Urban 81 (38.4) 125 (40.8) 206 (39.8)
Semi-urban 30 (14.2) 68 (22.2) 98 (19.0)
Rural 100 (47.4) 113 (36.9) 213 (41.2)

Age (years), mean 71.6, SD 8.2, min-max 60 to 103 0.3530
60 to 69 107 (50.7) 136 (44.4) 243 (47.0)
70 to 79 70 (33.2) 111 (36.3) 181 (35.0)
>80 34 (16.1) 59 (19.3) 93 (18.0)

Marital status <0.001*%
Single 5 (2.4) 4(1.3) 9 (1.7)
Married 181 (85.8) 114 (37.3) 295 (57.1)
Other 25 (11.8) 188 (61.4) 213 (41.2)

Education <0.001%**
None 36 (17.1) 99 (32.4) 135 (26.1)
Primary school 143 (67.8) 176 (57.5) 319 (61.7)
Secondary/higher 32 (15.2) 31(10.1) 63 (12.2)

Family members (persons), mean 4.5, SD 2.3, min-max 1 to 13 0.6975
1to3 79 (37.4) 125 (40.8) 204 (39.5)
4106 94 (44.5) 132 (43.1) 226 (43.7)
>6 38 (18.0) 49 (16.0) 87 (16.8)

Individual income (Baht) <0.001***
<2,000 52 (24.6) 108 (35.3) 160 (30.9)
2,001 to 4,000 40 (19.0) 65 (21.2) 105 (20.3)
4,001 to 6,000 60 (28.4) 89 (29.1) 149 (28.8)
>6,000 59 (28.0) 44 (14.4) 103 (19.9)

Care giver <0.001***
None 26 (12.3) 56 (18.3) 82 (15.9)
Offspring 69 (32.7) 187 (61.1) 256 (49.5)
Spouse 108 (51.2) 43 (14.1) 151 (29.2)
Others 8(3.8) 20 (6.5) 28 (5.4)

Annual health check-up 0.0172*
No 65 (30.8) 127 (41.5) 192 (37.1)
Yes 146 (69.2) 179 (58.5) 325 (62.9)

Alcohol <0.001***
No 183 (86.7) 305 (99.7) 488 (94.4)
Yes 28 (13.3) 1(0.3) 29 (5.6)

Smoking <0.001%**
No 176 (83.4) 300 (98.0) 476 (92.1)
Yes 35 (16.6) 6(2.0) 41(7.9)

Waist (cm) <0.001***f4
Mean [SD] 83.3[19.4] 82.6 [19.0] 82.9[19.1]
Acceptable range (%) 148 (70.1) 199 (65.0) 347 (67.1)

Weight, min-max 25 to 65 <0.001***44
Mean [SD] 62.0 [12.6] 55.1[12.3] 57.9 [12.8]

Height (cm), min-max 112 to 187 <0.001***44
Mean [SD] 162.9 [7.4] 151.0 [8.0] 155.8[9.7]

BMI status (kg/m?)* 0.2530
Underweight (<18.5) 24 (11.4) 35 (11.4) 59 (11.4)
Normal weight (18.5 to 22.9) 75 (35.5) 96 (31.4) 171 (33.1)
Overweight (23 to 24.9) 48 (22.7) 57 (18.6) 105 (20.3)
Obese I (25 to 29.9) 53 (25.1) 89 (29.1) 142 (27.5)
Obese II (>30) 11 (5.2) 29 (9.5) 40 (7.7)

Obesity 0.0669
Non-obese 147 (69.7) 188 (61.4) 335 (64.8)
Obese 64 (30.3) 118 (38.6) 182 (35.2)

SD=standard deviation; BMI=body mass index
*p<0.05, ** p<0.01, *** p<0.001, % Fisher’s exact test, ¥ t-test
2 BMI status references the WHO Asian BMI classification
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Table 2. The prevalence of BMI status by age

Factors Total (n=517); n (%)

Age (years); n (%)

60 to 69 (n=243) 70 to 79 (n=181) 280 (n=93) p-value

BMI status (kg/m?)? <0.01**

Underweight (<18.5) 59 (11.4) 15 (6.2) 27 (14.9) 17 (18.3)

Normal weight (18.5 to 2.9) 171(33.1) 77 (31.7) 57 (31.5) 37(39.8)

Overweight (23 to 24.9) 105 (20.3) 47 (19.3) 39 (21.5) 19 (20.4)

Obese I (25 to0 29.9) 142 (27.5) 77 (31.7) 47 (26.0) 18 (19.4)

Obese I (>30) 40 (7.7) 27 (11.1) 11 (6.1) 2(2.2)
Obesity <0.001***

Non-obese 335 (64.8) 139 (57.2) 123 (68.0) 73 (78.5)

Obese 182 (35.2) 104 (42.8) 58 (32.0) 20 (21.5)

BMI=body mass index
**p<0.01, *** p<0.001
2 BMI Status references the WHO Asian BMI classification

group was shown the highest obesity prevalence
(p<0.001), as shown in Table 2.

Daily physical activity

Approximately half of the elderly individuals
were non-working with 46.4%, and 39.8% were
still active with a hard activity working level. The
female group was shown to have a high proportion
of non-working individuals and a significantly lower
proportion with a hard activity working level than the
male group (p<0.001). There was also a difference in
the prevalence of working between the elderly age
groups (p<0.001). In particular, the majority of the
60 to 69 age group were still working (65.8%), and
almost half belonged to the group with a hard activity
working level (47.7%). In addition, the prevalence
of non-working individuals increased among the
medium and late old age stages. Regarding exercise,
the results showed that 52.0% of both genders had
moderate-intensity exercise. The prevalence of lack
of exercise among males was lower than females.
However, the vigorous-intensity exercise level among
females was significantly lower than males (p<0.01).
The prevalence of exercise with a vigorous-intensity
level was low in the older than 80-year age group
at 9.7%. The daily physical activity hours (DPAH)
mean was 3.0 hours, and among males and females,
it was 3.5 and 2.7 hours, respectively. There was
a significant difference between genders and age
groups (p<0.01). The majority of participants were
classified into groups of fewer than three hours per
day for PA (55.3%). Males presented a higher mean
DPAH than females, and older individuals showed a
significant decrease in DPAH (p<0.001). Following
the PA sufficiency criteria of at least five days
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per week, 47.8% of the study participants met the
criteria. The PA sufficiency prevalence among males
and early-stage elderly individuals was significantly
higher than that among the other groups (p<0.01), as
presented in Table 3.

Factors associated with obesity

In the initial multiple logistic regression model,
eleven factors combining personal and PA variables
were assessed. The final regression analysis model
identified three factors that were significantly
associated with obesity among the participants.
Age, personal income, and smoking were the factors
associated with obesity among elderly individuals.
Regarding participant age, the late-stage elderly group
had a lower likelihood of obesity. The 70 to 79 age
group was 0.56 times less likely to be obese than the
earlier-stage elderly group of 60 to 69 years (95%
CI 0.37 to 0.86, p<0.01). Likewise, the 80-year-old
and older age group was 0.31 times (95% CI 0.17 to
0.55, p<0.001) less likely to be obese than the earlier-
stage elderly of 60 to 69 years group. Regarding
socioeconomic factors, elderly individuals who had
a personal income of 4,001 to 6,000 Baht per month
had a 0.55 times lower likelihood of being obese
than the poor elderly group of less than 2,000 Baht
per month (95% CI 0.33 to 0.91, p<0.05). In terms of
smoking, those who were smokers had a 0.37 times
lower likelihood of obesity than those who were not
smokers (95% CI 0.16 to 0.84, p<0.05), as presented
in Table 4.

Discussion

The prevalence of overweight was 20.3%, and
that of obesity was 35.2%. The overweight prevalence
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Table 3. The prevalence of average daily physical activity by sex and age

Physical activity Sex; n (%) Age (years); n (%)
Male (n=211) Female (n=306) p-value Total (n=517) 60 to 69 (n=243) 70to 79 (n=181) =280 (n=93) p-value
Working 0.0024** <0.001*%*f
None 79 (37.4) 161 (52.6) 240 (46.4) 83 (34.2) 92 (50.8) 65 (69.9)
Light activity 8(3.8) 14 (4.6) 22 (4.3) 10 (4.1) 8 (4.4) 4(4.3)
Moderate activity 20 (9.5) 29 (9.5) 49 (9.5) 34 (14.0) 11 (6.1) 4(43)
Hard activity 104 (49.3) 102 (33.3) 206 (39.8) 116 (47.7) 70 (38.7) 20 (21.5)
Exercisef 0.0012*%* 0.4905
None 47 (22.3) 93 (30.4) 140 (27.1) 59 (24.3) 53(29.3) 28 (30.1)
Light intensity 10 (4.7) 18 (5.9) 28 (5.4) 16 (6.6) 8 (4.4) 4(4.3)
Moderate intensity 106 (50.2) 163 (53.3) 269 (52.0) 127 (52.3) 90 (49.7) 52 (55.9)
Vigorous intensity 48 (22.7) 32 (10.5) 80 (15.5) 41 (16.9) 30 (16.6) 9(9.7)
DPAH 1 <0.01** <0.001***f
<1.0 88 (41.7) 168 (54.9) 256 (49.5) 93 (38.3) 97 (53.6) 66 (71.0)
1.0t0 2.9 14 (6.6) 28 (9.2) 42 (8.1) 11 (4.5) 18 (9.9) 13 (14.0)
3.0t04.9 49 (23.2) 41 (13.4) 90 (17.4) 54 (22.2) 28 (15.5) 8 (8.6)
5.0t06.9 32(15.2) 42 (13.7) 74 (14.3) 51(21.0) 18 (9.9) 5(5.4)
>7.0 28 (13.3) 27 (8.8) 55 (10.6) 34 (14.0) 20 (11.0) 1(1.1)
DPAHY; mean [SD] 3.5[2.9] 2.7 [2.8] <0.001 % 3.0 [2.9] 3.9[3.0] 2.7 [2.8] 14[1.8]  <0.001**
Physical activity sufficientlyt <0.001*** <0.001***
Yes 117 (55.5) 130 (42.5) 247 (47.8) 142 (58.4) 80 (44.2) 25 (26.9)
DPAH=daily physical activity hours
**p<0.01, *** p<0.001, # Fisher’s exact test
T Average of physical activity per week
Table 4. The final model results of obesity among elderly individuals
Obese
Crude OR (95% CI) Adjusted OR (95% CI) p-value (Wald’s test) p-value (LR-test)
Age (years) <0.001***
60 to 69 (refence) - - -
70to 79 0.63 (0.42 to 0.94) 0.56 (0.37 to 0.86) 0.0077**
>80 0.36 (0.21 to 0.64) 0.31 (0.17 to 0.55) <0.001***
Personal income (Baht) 0.0330*
<2,000 (reference) - - -
2,001 to 4,000 1.37 (0.83 to 2.26) 1.11 (0.65 t0 1.88) 0.6878
4,001 to 6,000 0.69 (0.43 to 1.12) 0.55(0.33t0 0.91) 0.0210*
>6,000 0.94 (0.56 to 1.58) 0.69 (0.40 to 1.20) 0.1941
Smoking
No (reference) - - - 0.0108**
Yes 0.42 (0.19 to 0.93) 0.37 (0.16 to 0.84) 0.0179*
Log-likelihood -320.0798
AIC 654.159785

OR=o0dds ratio; CI=confidence interval; AIC=Akaike information criterion

and obese prevalence among male and female elderly
individuals were 22.7% and 30.3%, and 18.6% and
28.6%, respectively. The obesity prevalence was non-
significantly high in the female group. The majority
of elderly participants were non-working; the share
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of non-working participants was the highest among
females and increased with age. The prevalence of
lack of exercise was the highest among females. The
DPAH and vigorous-intensity exercise decreased
among the female group and the elderly group of
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older individuals. Half of the study participants met
PA sufficiency criteria. Age, personal income, and
smoking were the factors associated with obesity
among elderly individuals.

The prevalence of overweight was 20.3%.
The present study results are different from those
studies conducted among elderly individuals in
Asia, South America, and Europe, which claimed
that the prevalence of overweight was approximately
31.2%, 41.8%, and 31.5%, respectively®*?®., There
are reasons for the contrast in the overweight
prevalence distribution. In the Chinese study, even
though it was based on the Asian-Pacific cut-off
points, the participants included middle-aged and
elderly individuals. In the Brazilian and Spanish
studies, the difference in the prevalence distribution
might be due to a difference in the BMI criteria, in
which overweight was 25 to 29.9 kg/m?. In addition,
the overweight prevalence of the present study is
lower than that of a study conducted in ten European
countries, where the general prevalence of overweight
at BMI of 25 kg/m? or more was 60.1%. These
extreme opposite results may be explained by the
difference in BMI cut-off points, and eligible study
participants aged 50 years or older were included®.

The obesity prevalence of the present study
is similar to that of a study conducted in Spain, in
which the prevalence was 36.1%“7. Nevertheless, the
obesity prevalence is homogeneous, and the results
are based on differences in the BMI criteria. The
present study also shows a difference compared to
the studies conducted in China and Brazil, in which
the prevalence of obesity was 12.2% and 23.4%,
respectively®’?®. In addition to the BMI criteria and
study participants, the dissimilarity is due to data
collection. In the Spanish study, height and weight
were self-reported. In the Chinese study, trained staff
collected the data. In the Brazilian study, weight was
measured to the nearest 100 grams using a digital
personal scale.

The present study reveals that the prevalence
of overweight and obesity are not different among
male and female elderly individuals. The present
study result is dissimilar to those of studies conducted
in India, Spain, and European countries, but the
prevalence of overweight is high among females,
and the prevalence of obesity is high among males in
another study conducted in Spain®?"2*39_This could
explain that overweight and obesity are diseases
of personal health behavior. Therefore, regardless
of nationality, elderly individuals can become
overweight and obese without proper diet and exercise
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management®". Pathophysiology is another reason
for obesity in elderly people. Ageing is associated
with changes in body composition and metabolism.
After age 70, fat-free mass and fat mass decreased
in parallel®?.

The majority of elderly participants were non-
working; the share of non-working participants was
the highest among females and increased with age.
This result is consistent with a study conducted in
northern China that found 51.7% engaged in non-
work-related activities®®. However, the previous
result might not be parallel because the study was
conducted in rural areas and its participants were
over 40 years old. The prevalence of lack of exercise
was the highest among females. The majority met PA
insufficiency criteria. The present study finding is
similar to the study conducted in Iran®®, in which 80%
of participants reported no PA and 14.8% reported
low and moderate PA levels. Males were more likely
to be moderately or extremely physically active
than women. In addition, according to a study in the
Republic of Slovenia®?, 39.5% of the participants
reported insufficient PA levels.

Age, personal income, and smoking were
the factors associated with obesity among elderly
individuals. The present study is congruent with two
studies conducted in Iran and Brazil and confirmed
that increasing age is less likely to lead to obesity©®7.
A low educational level also influenced obesity in
Iran, and low grip strength, cognitive impairment,
physical inactivity, and chronic diseases influenced
obesity in Brazil. However, educational level is also
representative of personal income. The present study
findings are completely different from those of studies
conducted in Latin America and the Caribbean®®, in
which being female, having a poor health status, and
the frequency of dietary intake were associated with
obesity. Regarding smoking, it is not surprising that
smoking in elderly individuals promotes a decrease
in body weight®?. Nevertheless, studies have shown
that weight gain is induced. Heavy smokers tend to
have drinking habits, which affect the distribution of
body fat and is associated with an increased BMI“?.

The present community-based cross-sectional
study had designed cluster areas sampling into three
groups, urban, semi-urban, and rural. However, those
of the study participants were limited because the
recruitment was the one province in southernmost
Thailand. The influence factors on obesity are varied,
and the present study could not cover all aspects such
as individual genetics, nutritional status, and food
habit. Therefore, the results would be biased due to
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these factors.

Conclusion

The prevalence of overweight in these areas was
moderate, and that of obesity was quite high. The
prevalence of overweight and obesity in males was
analogous to that of female elderly individuals. The
majority of elderly participants were non-working;
highest among females and increased with age. The
prevalence of lack of exercise was the highest among
females. The majority met PA insufficiency criteria.
Personal and health habit factors are associated with
obesity among elderly individuals. To promote the
health of elderly individuals in these areas, they
should be encouraged to have proper weight control
and exercise.

What is already known on this topic?
Overweight and obesity are major public health
concerns worldwide, related to NCDs and affected
patients’ daily life. PA has been linked to health and
longevity in elderly individuals, and protective factor
against NCDs. The global prevalence of physical
inactivity was high and PA levels among elderly
individuals remain below the recommended standard.

What this study adds?

Overweight and obesity among the elderly in
the southernmost provinces of Thailand were quite
serious. The overweight prevalence was moderate,
whereas obesity prevalence was quite high, and the
highest prevalence occurred in female group and
increased with age. The majority of elderly individual
in this area does not meet PA sufficiency criteria.
Female elderly individuals were the special group
that should be interested on the health campaign to
control body weight and prevent obesity.
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