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Abstract

The prevalence of elderly population is increasing among Asian countries including Thailand during the present.
Aging can affect not only the physical and mental health by causing deteriorative changes but also can lead to the
problem of malnutrition in elderly. This study aimed to investigate the nutritional status of elderly individuals
from Northeastern Thailand and to determine the association between nutritional status of the elderly and socio-
demographic factors, lifestyle, and health conditions. A cross-sectional study was conducted in urban and rural
areas of Ubon Ratchathani province. Anthropometric measurement, health practices questionnaire, and mental
health self-assessment tool were applied to 398 elderly participants aged 60 years or more. Multiple logistic
regression was performed to identify factors associated with nutritional status. Several variables regarding socio-
demographic characteristics, health-related lifestyle, and health status were included in the analysis. Results
showed that the underweight in the elderly was associated with elderly age >70 years (OR = 5.5, 95% CI 2.3-
13.0), non-married status (single, OR = 12.9, 95% CI 2.4-69.5; other non-married situation, OR = 3.5, 95% ClI
1.5-8.2), teeth or gum diseases (OR = 8.0, 95% CI 2.2-28.9), and appetite disorder (OR = 3.0, 95% CI 1.4-6.5).
The overweight was positively associated with the elderly having hypertension (OR = 1.7, 95% CI 1.0-2.8) and
unfavorable health status (OR = 2.0, 95% CI 1.1-3.5). In conclusion, these findings highlight the importance of
nutrition and physical health problem among Thai elderly. There is a need for primary health care personals to
provide nutritional knowledge and self-health care to improve the nutritional status of the elderly.
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1. Introduction

The ageing population of the world is increasing and is estimated to reach 22% by 2050 [1]. Recently, Thailand
has become an aged society, with an increase in the numbers of those reaching senior age and will become a super-
aged society in next 20 years [2]. Currently, Thailand is the second highest elderly nation among ASEAN
countries. Aging can affect not only the physical and mental health by causing deteriorative changes but also can
lead to the problem of malnutrition in elderly [3]. According to the 2017 Global Nutrition Report, malnutrition
refers to impaired health and can be classified into under- and over nutrition, which affects one in three people
worldwide and is increasing in several countries, making it a universal public health challenge. Therefore,
attention is needed to alleviate malnutrition especially in the older population [4].

Malnutrition is one of the health problems concerning elderly people, which may occur due to different causes.
Mann and colleagues have studied the association between chewing and swallowing problems with dietary
deficiencies. Their results showed that older adults with those difficulties had an intake of 300-400 calories lower
than the recommended DRIs [5]. Kimura et al., used Food Diversity Score Kyoto to assess varieties of food
consumed by elderly. Participants with low chewing ability had lower food diversity (p < 0.001), and less frequent
intakes of beans (p = 0.006), vegetables (p = 0.005), and nuts (p = 0.002), than those with normal chewing ability
[6]. Thus, impaired oral function might result in undernourished condition. Besides this, decreased appetite and
loss of taste or smell, which are common in the elderly, and can be exacerbated by disease and drugs, were also
possible factors for nutrient deficiency [7 & 8]. Almost 3 times higher risk of malnutrition were observed in



elderly with underweight taste disorders [9]. A number of studies have been undertaken to identify the social and
lifestyle factors such as alcoholism, smoking, and social isolation that may predict malnutrition [10-12]. The risk
of poor nutrition increased significantly with current smoking status (OR = 2.84), alcohol consumption (OR =
3.50) and, lack of physical activity (OR = 1.67) as shown by a previous study [13]. Moreover, many of the studies
have focused on nutritional deficiencies while investigating the relation between cognitive disorders especially
depression and nutrition [ 14-16]. On the other hand, overweight and obesity in elderly have studied since the
prevalence of both over-nutrition increased [17-19]. A strong association between excessive body weight and age
(OR = 2.162, p < 0.001), with the prevalence of overweight and obesity increasing as age increased in both
genders was found in Hu et al [20].

In Thailand, a few studies have investigated the factors associated with nutritional status of elderly population
[21 & 22]. However, those were focused on oral health and did not cover other possible conditions that is relevant
to elderly health and the quality of life such as physical environments, social surrounding, lifestyle, etc. that may
influence their dietary practices. It is necessary to assess the nutritional status of older adults and potential
determinants of malnutrition. However, data on the nutritional status and associated risk factors for malnutrition
among community-dwelling elderly adults has not been well established in Thailand.

Given the background, the present study aimed to investigate nutritional status of elderly individuals from two
areas in Thailand, and its association with socio-demographic factors, lifestyle, and health conditions.

2. Materials and Methods
2.1 Study design

The cross- sectional study was conducted in two areas of Ubon Ratchathani province, Thailand. Elderly
participants (60+ years) were randomly sampled from a selected district, Warinchamrab, and then sub-districts
were randomly chosen including That and Huay Ka Yung Sub-District Municipalities to represent urban areas
and Tha Lat and Pho Yai Sub- District Administrative Organizations as rural exemplars. Sample size was
calculated based on the equation that was appropriate for prevalence study. The formula N=2Z?P(1-P)/d? was
employed to determine the sample size where P or the estimated prevalence for obesity in elderly from the report
of the Public Health Office [23] equal to 12%, tolerable error equal to 0.05, and the confidence level at 95%. The
required number of participants according to the formula was 163 cases and 20% drop-out were expected. The
estimated sample size per urban/rural area was 196 cases. Thus, four-hundred elderly were recruited for this study.
Population sampling was done by acquiring information about the distribution of gender and age- subgroup
(young-elderly, 60 to 69 or; older-elderly, 70+ years) from records of particular health care centers prior to visiting
days. Three hundred ninety-eight elderly participants were asked to complete health examination and take part in
interview sessions.

2.2 Questionnaires

All of the participants were asked a set of questions adapted from the “national-level survey on health status
of elderly in 4 regions across the country” [24]. Socio-demographic information were obtained using standardized
questionnaire. For assessment of nutritional status, gender, sub groups of elderly age (young or older-elderly),
marital status, level of education, occupation (working or not), living arrangements (with someone or alone),
adequacy of income, socio-demographic and lifestyle variables were used.

The questionnaire study also sought information regarding perception on how they ‘feel” about their own
health status in terms of quality of health scales (good or not good). An answer was classified as ‘good” when the
participants feel like they neither have any serious illness nor impaired ability or as ‘not good” when the contrary
feeling was recognized. Other questions including smoking status (smoker or non- smoker), health problems such
as hypertension (yes or no) and diabetes (yes or no) as well as the factors related to food consumption like oral
health problem (yes or no), appetite disorders (yes or no), number of meals (less or more than three meals a day)
and alcohol consumption (drink or not drink) were also asked. All these variables indicated participants’ health
status.

Self-assessment mental health questionnaire ‘ Thai Mental Health Indicator (TMHI-15)" developed by
Department of Mental Health, Ministry of Public Health were used as an instrument to measure both mental health
and happiness [25 & 26]. Participants were asked TMHI-15 questions by research staffs to determine the overall
mental health status. There were fifteen questions for each of questionnaire. Answers were assessed in five scales
rating to reflect their situations, circumstances, opinions, and feelings. Participants’ answers were classified into
poor, fair, and good as an interpretation.



2.3 Anthropometric assessment

Anthropometric measurements were performed by specially trained staffs. Body weight was measured with
the subject wearing light clothing using calibrated digital weighing scale (Tanita® model BC-587) to the nearest
0.1 kg. For height measurement, wall mounted height measuring tape was set up and, each participant was
measured in bare feet to the nearest 0.1 cm. Then body mass index was calculated using the following formula:
body mass index (BMI) = weight (kg)/height (m?) and classified into three groups according to BMI classification
for Asians [27]. Since an excess BMI whether overweight or obesity are clearly associated with nutrition related
non-communicable diseases [ 28], the group of participants of this study were comprised of underweight (BMI
<18.5), normal weight (BMI 18.5-22.9), and overweight and obesity (BMI > 23).

2.4 Data Analysis and Ethical Approval

Descriptive statistics consisting of percentage, mean, and standard deviation (SD) of nutritional status were
analyzed to describe the data. Multiple logistic regression was used to estimate the association between nutritional
status and interested variables including socio-demographic characteristics, lifestyle factors, and health status.
Multicollinearity test was performed prior the model analysis. The statistical analysis was performed using
Statistical Package for Social Science (SPSS, version 18, SPSS Inc., Chicago, IL, USA).

The study was approved by the Committee for Research Ethics ( Social Sciences), Mahidol University
(Reference number: MU-SSIRB: 2016/539 (B1)).

3. Results

Three hundred ninety-eight respondents were included in the analysis, in which females make up a majority
of subjects (258 participants, 64.8%). Among these female participants, 55.0% were classified as young-elderly
(60 to 69 years) whereas 51.4% were male elderly. Table 1 shows the distribution of aged participants according
to socio-demographic, lifestyle and health variables. It can be observed that the majority of the respondents had
primary level education. Almost two-third of the participants were married and were in greater number than those
who were non- married. The prevalence of appetite disorders, number of meals, and self-perceived health status
as ‘not good” were 31.9%, 11.8% and 24.9%, respectively.

Average BMI were 22.8 + 3.6 kg/m? for males and 24.2 + 4.4 kg/m? for females. When considering subgroups
of aging, result showed that underweight 18.5% in young-elderly females, and it was 81.5% in older-elderly
females. For overweight females, 64.6% were in the age group of 60-69 years, and 35.4% was in the age group
of 70 years and above. The proportion of the underweight males were not different between age subgroups with
47.1% in younger group, and 52.9% in older subgroup whereas the overweight males were 55.9% in the age
group of 60-69 years, and 44.1% in elderly who were aged 70 years and above as showed in Table 2



Table 1 Characteristics of the participants

Variables % response n %
Marital status 100.0

Marry 267 671

Widow/Divorce/Separation 117 29.4

Single 14 3.5
Education 100.0

High school/College 36 9.0

Elementary school 362 91.0
Occupation 100.0

Doing work 190 477

Not work 208 523
Living arrangements 100.0

Lives with someone 368 925

Lives alone 30 75
Income 100.0

Adequate 202  53.0

Inadequate 196 47.0
Smoking status 100.0

Non smoker 366 92.0

Smoker 32 8.0
Alcohol consumption 100.0

Does not drink 319 80.2

Drink 79 19.8
Hypertension 99.7

No 273 688

Yes 124 312
Diabetes 99.7

No 325 819

Yes 72 18.1
Health status 100.0

Good 312 751

Not good 86 24.9
Tooth/Gum Disease 99.7

No 375 945

Yes 22 55
Appetite Disorders 100.0

No 271 681

Yes 127 319
Number of meals 100.0

> 3 meals 351 882

< 3 meals 47 11.8
Mental Health 100.0

Good 198 497

Fair 146  36.7

Poor 54 13.6
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Table 2 Nutritional status in elderly by age group and sex

Age group 0 BMI* Underweight Normal Overweight
(years) Mean + SD n (%) n (%) n (%)
Male
60-69 72 235+42 8(47.1) 31 (48.4) 33 (55.9)
70+ 68 22027 9(52.9) 33 (51.6) 26 (44.1)
All 140 228+36 17 (12.1) 64 (45.7) 59 (42.2)
Female
60-69 142 252+39 5(18.5) 35 (47.9) 102 (64.6)
70+ 116 229+46 22 (81.5) 38 (52.1) 56 (35.4)
All 258 242+44 27 (10.5) 73(28.3) 158 (61.2)

*Body mass index (kg/m?): Cut off point BMI for Underweight <= 18.5 kg/m?; Normal > 18.5 to 22.9 kg/m?;
Overweight/obesity >= 23.0 kg/m?

Table 3 present the crude association between variables of interest and improper nutritional status. Participants
aged 70 years and above were 3 times more likely to be at risk of being underweight than the younger elderly
(95% CI 1.6-6.2, p = 0.001). Underweight was significantly associated with all types of marriage separation (OR
=2.2,95% Cl 1.1-4.2, p=10.022). The risk caused by health-related variables like smoking, tooth or gum diseases,
and appetite disorders were more than twice and are predictors of underweight. Two factors were associated with
overweight status including sex, in which female had higher risk (OR 2.2; 95% CI 1.4, 3.3) than males and the
overweight elderly presented more hypertension (OR = 1.6, 95% CI 1.0, 2.4)

Table 4 shows multiple variables and their association with nutritional status of the participants. In relation to
risk of underweight, significant difference was found for elderly who were more than 70+ years of age than the
young-elderly and they were 5.5 times (95% CI 2.3-13.0, p < 0.001) more likely to be underweight. Single elderly
had 12.9 times higher risk than married ones (95% CI 2.4-69.5, p= 0.003), whereas the separated ones, either
widow or divorced showed 3.5 times higher risk than reference group-(married) (95% CI 1.5-8.2, p= 0.003).
Likewise, overweight also showed significant association with older-elderly compared to younger-elderly (OR =
0.4, 95% CI1 0.2-0.6, p < 0.001). Other factors did not show any statistical significant difference. It was also noted
that participants aged more than 70 years were more likely to be risk for being the underweight than being the
overweight. Other factors were not showing any statistical significant difference.

Results also demonstrated that the underweight status of the elderly was positively associated with poor health
conditions and that elderly having tooth or gum diseases could predict 8 times higher risk when compared to the
elderly having normal oral health (95% CI 2.2-28.9, p = 0.001). Appetite disorders were also found to be 3 times
higher in the underweight elderly than the elderly having normal appetite (95% CI 2.2-28.9, p = 0.004). No
associations were found between underweight and smoking status, alcohol consumption, hypertension, diabetes,
subjective health status, and mental health.



Table 3 Univariate logistics regression of factors associated with nutritional status

Underweight

Overweight/Obesity

Variables (n=44) OR(95%CI®) p (n=217) OR(95%CI%) p
Gender

Male 17 1 59 1

Female 27 0.8 (0.4-1.6) 0.611 158 2.2(1.4-3.3) <0.001
Age group (years)

60-69 13 1 135 1

70+ 31 3.1(1.6-6.2) 0.001 82 0.5 (0.3-0.7) <0.001
Marital status

Marry 22 1 147 1

Widow/Divorce/separation 19 2.2 (1.1-4.2) 0.022 63 1.0 (0.6-1.5) 0.826

Single 3 3.0(0.8-11.7)  0.107 7 0.8 (0.3-2.4) 0.711
Education

High school/College 2 1 23 1

Elementary school 42 2.2 (0.5-9.6) 0.282 194 0.7 (0.3-1.3) 0.239
Occupation

Doing work 19 1 103 1

Not work 25 1.2(0.7-2.3) 0.522 114 1.0 (0.7-1.5) 0.905
Living arrangements

Lives with someone 42 1 201 1

Lives alone 2 0.6 (0.1-2.4) 0.432 16 1.0 (0.5-2.0) 0.892
Income

Adequate 24 1 115 1

Inadequate 20 0.8 (0.4-1.6) 0.594 102 0.8 (0.6-1.2) 0.328
Smoking status

Non smoker 37 1 213 1

Smoker 7 2.5(1.0-6.2) 0.048 4 0.1(0.04-0.3) <0.001
Alcohol consumption

Does not drink 34 1 180 1

Drink 10 1.2 (0.6-2.6) 0.612 37 0.7 (0.4-1.1) 0.127
Hypertension

No 34 1 139 1

Yes 10 0.6 (0.3-1.3) 0.200 77 1.6 (1.0-2.4) 0.039
Diabetes

No 38 1 175 1

Yes 6 0.7 (0.3-1.7) 0.414 41 1.1(0.7-1.9) 0.633
Health status

Good 33 1 163 1

Not good 11 1.2 (0.6-2.6) 0.563 54 1.5(0.9-2.5) 0.083
Tooth/Gum Disease

No 38 1 207 1

Yes 6 3.3(1.2-9.0) 0.018 9 0.6 (0.2-1.3) 0.196
Appetite Disorders

No 22 1 160 1

Yes 22 2.4 (1.3-4.5) 0.008 57 0.6 (0.4-0.9) 0.008
Number of meals

> 3 meals 42 1 192 1

< 3 meals 2 0.3(0.1-1.4) 0.131 25 0.9 (0.5-1.7) 0.845
Mental Health

Good 22 1 111 1

Fair 14 0.8 (0.4-1.7) 0.649 81 1.0 (0.6-1.5) 0.915

Poor 8 1.4 (0.6-3.3) 0.458 25 0.7 (0.4-1.2) 0.203

& Confidence interval
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Table 4 Multiple logistics model of elderly with the association between nutritional status and socio-
demographic characteristics, lifestyle variables

Underweight Overweight/Obesity

Variables OR?(95% CI?) p OR?(95% CIP) p
Gender

Male 1 1

Female 0.9 (0.3-2.3) 0.807 1.7 (1.0-2.9) 0.055
Age group (years)

60-69 1 1

70+ 5.5(2.3-13.0) <0.001 0.4 (0.2-0.6) <0.001
Status

Marry 1 1

Widow/Divorce/separation 3.5(1.5-8.2) 0.003 0.8 (0.5-1.4) 0.472

Single 12.9 (2.4-69.5) 0.003 0.4 (0.1-1.3) 0.123
Education

High school/College 1 1

Elementary school 15(0.3-7.3) 0.640 0.8 (0.3-1.7) 0.501
Occupation

Doing work 1 1

Not work 1.5(0.7-3.1) 0.291 1.0 (0.6-1.5) 0.963
Living arrangements

Lives with someone 1 1

Lives alone 0.3 (0.06-1.6) 0.171 1.5(0.6-3.7) 0.334
Income

Adequate 1 1

Inadequate 0.9 (0.4-1.8) 0.735 0.8 (0.5-1.2) 0.258

2 Odds ratios simultaneously adjusted for all variables in the table; ® Confidence interval

The relationship between the overweight status of the elderly and nutritional and health practices were
also determined. The overweight elderly presented (or suffered from) hypertension which was 1.7 times higher
than the elderly who were not overweight (95% CI 1.0-2.8, p = 0.039). As illustrated, health status also
demonstrated similar pattern of relationship with those having unfavorable health 2 times higher risk of being
overweight than that of people without health problems (95% CI 1.1-3.5, p = 0.019). The overweight elderly were
more having 2 times of risk for the unfavorable health status compared to those who had good health. Besides
smoking behavior and existing appetite disorder were significantly associated with overweight as well but
demonstrated small adjusted OR at 0.1 (95% CI 0.04-0.4, p= 0.001) and 0.6 (95% CI10.4-1.0, p= 0.04),
respectively as shown in Table 5.



Table 5 Multiple logistics model of elderly with the association between nutrition status and health status
variable

Variables Underweight Overweight/Obesity
OR?(95% CI°) p OR?(95% CI°) p

Smoking status

Non smoker 1 1

Smoker 2.0 (0.6-7.0) 0.254 0.1 (0.04-0.4) 0.001
Alcohol consumption

Does not drink 1 1

Drink 2.1(0.8-5.7) 0.144 0.7 (0.4-1.3) 0.257
Hypertension

No 1 1

Yes 0.4 (0.2-1.0) 0.054 1.7 (1.0-2.8) 0.039
Diabetes

No 1 1

Yes 1.4 (0.5-3.9) 0.584 0.7 (0.4-1.2) 0.182
Health status

Good 1 1

Not good 1.4 (0.6-3.3) 0.467 2.0(1.1-35) 0.019
Tooth/Gum Disease

No 1 1

Yes 8.0 (2.2-28.9) 0.001 0.5(0.2-1.4) 0.179
Appetite Disorders

No 1 1

Yes 3.0(1.4-6.5) 0.004 0.6 (0.4-1.0) 0.040
Number of meals

> 3 meals 1 1

< 3 meals 0.1 (0.03-0.7) 0.015 1.4 (0.7-2.8) 0.369
Mental Health

Good 1 1

Fair 0.8 (0.3-1.7) 0.508 1.0 (0.6-1.7) 0.889

Poor 1.1(0.4-3.4) 0.824 0.6 (0.3-1.3) 0.184

2 Odds ratios simultaneously adjusted for all variables in the table; ® Confidence interval

4. Discussion and Conclusion

This study investigated nutritional status of elderly individuals from two areas in Thailand, and its association
with socio-demographic factors, lifestyle, and health conditions. The results showed a different scenario in relation
to malnutrition, which reflected both under- and overweight and expected associated factors.

A half of our participants (54.5%) were classified as overweight and obese and other 11% were underweight.
It can be assumed that almost two-third of elderly in this study were malnourished. The prevalence of the
overweight was similar to that reported in Thai National Health Examination survey in 2014, which indicated the
prevalence of obesity in elderly was as high as 41.4% and the prevalence was 32.1% in age group between 70-79
year old and 17.6% in age group > 80 year old. While underweight was less than 10% in early elderly, it also
worsened with increasing age [29]. Present results showed consistency with those studies that used the same cut-
off points for BMI, as the segment of older people with high prevalence of overweight and obesity was
approximately 60% in Singapore [30]; however, a difference was observed when compared to Indonesians as
their senior citizens were middle-to-high 45% overweight [31]. The prevalence of overweight in elderly from our
study seemed to be relatively high as that we used the BMI cut-off points for Asian population as criteria for
nutritional classification. The clinical evidence summarized by World Health Organization also supported that the
risk of obesity-related to chronic diseases presented when BMI was more than 23 kg/m? among Asians [28].

We compared the results with those studies conducted in elderly with an interest on nutritional status and
related factors. Gender in this study was not associated with both underweight and overweight, however, it tend
to show the association between females and overweight. The present results were consistent with other studies
whereby the relationship between body weight and gender were not yet clarified [32-34].

Body weight change consequently putting BMI out of normal range in older age is consistent with other studies
[34 & 35] and explanation to this phenomenon is aging process itself. The alteration of biological, physiological
and psychological conditions altogether are defined as the aging process, which is expressed in the sense of taste
and smell as well as cognitive and functional capacity that declines with age [ 36]. In addition to those changes,
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oral cavity problems are one of the causes for improper intake of food and nutrients. Chewing ability can affect
low food intake because of the dental caries and gum diseases and therefore contribute to malnutrition in the
elderly [37]. Results from our study supported the evidence that elderly who have teeth or gum diseases were
associated with the underweight. Moreover, appetite disorders also positively associated with underweight elders
but adversely found in the overweight.

Some behavioral practices are well known to be risk factors to health like smoking that has several effects on
the thyroid gland, an important human organ that functions in metabolic control [38]. Tobacco smoke contains
numerous compounds emitted as gases and condensed tar particles, many of them being oxidants and pro-
oxidants, capable of producing free radicals. In addition, tobacco constituents have been shown to reduce levels
of several vitamins of the B-complex. Nutritional status in smokers may be further compromised by an inadequate
diet [39]. Surprisingly, this study showed smoking was negatively associated with overweight for either the ex-
or current smokers. Body change results from physical and psychological aging in combination with factors such
as medication and its conditions may reduce the risk of overweight in elderly population. The lower prevalence
of smoking elderly compared to those who were non-smokers supports the hypothesis that the smoking habit is
related to reduction of body weight. Similar results were found in other studies [32 & 34].

In this study, hypertension was positively associated with overweight which was also observed in many
previous studies [40-43]. Excess weight gain is associated with increased visceral adiposity increased extracellular
fluid volume expansion and increased blood flow in many tissues which, in turn, increases venous return and
cardiac output. It also increases hormone and enzyme activities in obese individuals leading to an increase in
stiffness of blood vessels and resistance to blood flow which may explain the association between this factor and
overweight [44].

Nutritional risk especially for overweight was two times higher for individual who specified their perceived
health status as ‘not good’. The subjective health assessment reflects a person’s integrated perception of health
that is inaccessible to any external observer despite it being obviously seen in this study.

Unlike earlier studies which showed life circumstance factors such as living arrangements and eating situation
provided some effects to nutritional status [35, 37, 45, 46]. In this study, living or eating alone may have a negative
influence on nutritional aspects in the form of under-nutrition. However, no association was not found between
living conditions and poor dietary intake in this study which may be due to limited number of people that are
living or eating alone. One possible reason for this phenomenon was the local cultural and social context in which
aging parents normally live with or nearby their children or relatives.

The cause of significant association between marital status either single, widow, divorce, or other kind of
separation and dietary intake was unclear. However, marital status may be related to bodily changes through
several possible ways [47]. Ending of marriage is an important life event with psychological and economic
consequences that may be conducive to people for changing their health practices that could lead to weight
changes. Furthermore, entering, being in, and exiting from marriage have gender issues involved. The roles of
men and women in marriage lead them to have different experiences in a coupled life. The traditional gender
roles, especially, tend to be more beneficial to men than women [48 & 49]. Further study is needed when
considering marriage and body weight.

Our study have some limitation in that; first, information on medical conditions and medications were
collected using self-report and interviewing. Second, the study was conducted in a single province, which might
not be able to represent the entire population of the country. Third, because of the cross-sectional nature of this
study design, causal relationships could not be inferred.

In conclusion, the present study explored the relationship between socio-economic status, lifestyle and health
behaviors and nutritional status of the elderly in Ubon Ratchathani province. Results demonstrated that factors
associated with the underweight of the elderly were increasing age, single status tooth/gum diseases and appetite
disorder. The overweight status among elderly was associated with the present with hypertension and the
unfavorable health. To tackle dual-form of malnutrition, nutrition and health education are important strategies to
promote and maintain good health and well-being of the elderly and this can be achieved by health care personnel
in the community.

5. Acknowledgement

The authors wish to thank the team staff of Boromarajonani Collage of Nursing Sanpasithiprasong as well as
That, Huay Ka Yung, Tha Lat, and Pho Yai Sub-District Health Promoting Hospital, who helped with the project,
and all the participants of the study. Thanks to Dr.Uruwan Yamborisut for her technical guidance and kind advice.
Special thanks to Miss Christine, the English Language Specialist of the Institute of Nutrition, Mahidol University,
for editing the language of the manuscript.



10

6. References

[1] World Health Organization. Facts about ageing [ Internet].2014 [cited 2017 Dec 14]. Available from:
http://www.who.int/ageing/about/facts/en/

[2] Foundation of Thai Gerontology Research and Development Institute. Situation of the thai elderly 2014.
Bangkok: Amarin Printing & Publishing; 2016.

[3] Visvanathan R, Newbury JW, Chapman I. Malnutrition in older people. Geriatric Medicine: An Introduction.
2014;4(20):216.

[4] Development Initiatives. Global Nutrition Report 2017: Nourishing the SDGs. UK:Bristol; 2017.

[5] Mann T, Heuberger R, Wong H. The association between chewing and swallowing difficulties and
nutritional status in older adults. Aust Dent J. 2013;58(2):200-6.

[6] Kimura Y, Ogawa H, Yoshihara A, Yamaga T, Takiguchi T, Wada T, et al. Evaluation of chewing ability
and its relationship with activities of daily living, depression, cognitive status and food intake in the
community-dwelling elderly. Geriatr Gerontol Int. 2012;13(3):718-25.

[71 Hickson M. Malnutrition and ageing. Postgrad Med J. 2006;82(963):2-8.

[8] Suzana S, Boon P, Chan P, Normah C. Malnutrition risk and its association with appetite, functional and
psychosocial status among elderly Malays in an agricultural settlement. Malays. J Nutr. 2013;19(1).

[9] Vanderwee K, Clays E, Bocquaert I, Gobert M, Folens B, Defloor T. Malnutrition and associated factors in
elderly hospital patients: a Belgian cross-sectional, multi-centre study. Clin Nutr. 2010;29(4):469-76.

[10] Collins PF, Stratton RJ, Elia M. The influence of smoking status on malnutrition risk and 1-year mortality
in outpatients with chronic obstructive pulmonary disease. J. Hum. Nutr. Diet. 2011;24(4):382-3.

[11] van Bokhorst-de van der Schueren MAE, Lonterman-Monasch S, de Vries OJ, Danner SA, Kramer MHH,
Muller M. Prevalence and determinants for malnutrition in geriatric outpatients. Clin Nutr. 2013;32(6):1007-
11.

[12] Dorner T, Luger E, Tschinderle J, Stein K, Haider S, Kapan A, et al. Association between nutritional status
( MNA®- SF) and frailty (SHARE-FI) in acute hospitalised elderly patients. J Nutr Health Aging.
2014;18(3):264-9.

[13] Lin W-Q, Wang H, Yuan L-X, Li B, Jing M-J, Luo J-L, et al. The unhealthy lifestyle factors associated with
an increased risk of poor nutrition among the elderly population in China. J Nutr Health Aging.
2017;21(9):943-53.

[14] Petersen PE, Yamamoto T. Improving the oral health of older people: the approach of the WHO Global Oral
Health Programme. Community Dent Oral Epidemiol. 2005;33(2):81-92.

[15] Isaia G, Mondino S, Germinara C, Cappa G, Aimonino-Ricauda N, Bo M, et al. Malnutrition in an elderly
demented population living at home. Arch Gerontol Geriatr. 2011;53(3):249-51.

[16] Vafaei Z, Mokhtari H, Sadooghi Z, Meamar R, Chitsaz A, Moeini M. Malnutrition is associated with
depression in rural elderly population. J Res Med Sci 2013;18:515-S9.

[17] Wang Y, Beydoun MA. The Obesity Epidemic in the United States— Gender, Age, Socioeconomic,
Racial/ Ethnic, and Geographic Characteristics: A Systematic Review and Meta- Regression Analysis.
Epidemiol Rev. 2007;29(1):6-28.

[18] Kelly T, Yang W, Chen CS, Reynolds K, He J. Global burden of obesity in 2005 and projections to 2030.
Int J Obes. 2008;32:1431.

[19] Vieira C, Gentil P, Campos M, Santos W, Costa G, de Lira C, et al. Prevalence of Overweight and Obesity
in a Primary Healthcare Center in Goiania City. J Funct Morphol Kinesiol. 2018;3(2):27.

[20] Hu L, Huang X, You C, Li J, Hong K, Li P, et al. Prevalence of overweight, obesity, abdominal obesity and
obesity-related risk factors in southern China. PLoS ONE. 2017;12(9):e0183934.

[21] Samnieng P, Ueno M, Shinada K, Zaitsu T, Wright FAC, Kawaguchi Y. Oral health status and chewing
ability is related to mini-nutritional assessment results in an older adult population in Thailand. J Nutr
Gerontol Geriatr. 2011;30(3):291-304.

[22] Samnieng P, Ueno M, Shinada K, Zaitsu T, Wright FAC, Kawaguchi Y. Association of hyposalivation with
oral function, nutrition and oral health in community-dwelling elderly Thai. Community Dent Health.
2012;29(1):117-23.

[23] Ubon Ratchathani Provincial Public Health Office. The strategic Plan for Public Health Service
Development 2015: Ubon Ratchathani. Thailand: Ubon Ratchathani; 2015.

[24] Phumsawat W. Elderly Health Status Survey in 4 Regions of Thailand. Bangkok: Institute of Geriatric
medicine Department of Medical Services; 2006.

[25] Mongkol A, Tangseree T, Srichanla E, Rungreangkulkij S. Thai mental health. J Psychiatr Assoc Thailand.
2007a;17(2):104-17.

[26] Mongkol A, Vongpiromsan Y, Tangseree T, Huttapanom W, Romsai P, Chutha W. The Development and
Testing of Thai Mental Health Indicator Version 2007. J Psychiatr Assoc Thailand. 2009;54(3):299-316.



11

[27] World Health Organization. The Asia-Pacific perspective: redefining obesity and its treatment. Melbourne;
2000.

[28] WHO expert consultation. Appropriate body-mass index for Asian populations and its implications for
policy and intervention strategies. Lancet. 2004;363(9403):157-63.

[29] Aekplakorn W, Nitiyanant W, Sornpaisan B, Kananurak P. The Thai National Health Examination Survey:
NHES V. Nonthaburi, Thailand: Bureau of Non Communicable Diseases; 2016.

[30] Joshi Veena D, Mooppil N, Lim J. Prevalence and risk factors of undetected proteinuria in an elderly South-
East Asian population. Nephrolo. 2006;11(4):347-54.

[31] Setiati S, Istanti R, Andayani R, Kuswardhani RAT, Aryana IGPS, Putu ID, et al. Cut-off of anthropometry
measurement and nutritional status among elderly outpatient in Indonesia: multi-centre study. Acta Med
Indones. 2010;42(4):224-30.

[32] Stookey JD, Zhai FY, Zohoori N, Popkin BM. Nutrition of elderly people in China. Asia Pac J Clin Nutr.
2000;9(4):243-51.

[33] Ledikwe JH, Smiciklas- Wright H, Mitchell DC, Jensen GL, Friedmann JM, Still CD. Nutritional risk
assessment and obesity in rural older adults: a sex difference. Am J Clin Nutr. 2003;77(3):551-8.

[34] Coqueiro RD, Barbosa AR, Borgatto A. Nutritional Status, Health Conditions and Socio-Demographic
Factors in the Elderly of Havana, Cuba: Data from Sabe Survey. J Nutr Health Aging. 2010;14(10):803-8.

[35] Fares D, Barbosa AR, Borgatto AF, Coqueiro RD, Fernandes MH. Factors associated with nutritional status
of the elderly in two regions of Brazil. Rev Assoc Med Bras. 2012;58(4):434-41.

[36] Amarya S, Singh K, Sabharwal M. Changes during aging and their association with malnutrition. J Clin
Gerontol Geriatr. 2015;6(3):78-84.

[37] de Morais C, Oliveira B, Afonso C, Lumbers M, Raats M, de Almeida MDV. Nutritional risk of European
elderly. Eur J Clin Nutr. 2013;67(11):1215-9.

[38] Sawicka-Gutaj N, Gutaj P, Sowinski J, Wender-Ozegowska E, Czarnywojtek A, Brazert J, et al. Influence
of cigarette smoking on thyroid gland - an update. Endokrynol Po. 2014;65(1):54-62.

[39] Preston AM. Cigarette smoking-nutritional implications. Prog Food Nutr Sci. 1991;15(4):183-217.

[40] Lytsy P, Ingelsson E, Lind L, Arnlév J, Sundstrom J. Interplay of overweight and insulin resistance on
hypertension development. J Hypertens. 2014;32(4):834-9.

[41] Hall JE, do Carmo JM, da Silva AA, Wang Z, Hall ME. Obesity-induced hypertension: interaction of
neurohumoral and renal mechanisms. Circ Res. 2015;116(6):991-1006.

[42] Nagai M, Ohkubo T, Murakami Y, Takashima N, Kadota A, Miyagawa N, et al. Secular trends of the impact
of overweight and obesity on hypertension in Japan, 1980-2010. Hypertens Res. 2015;38(11):790.

[43] Patel SA, Ali MK, Alam D, Yan LL, Levitt NS, Bernabe-Ortiz A, et al. Obesity and its relation with diabetes
and hypertension: a cross-sectional study across 4 geographical regions. Global heart. 2016;11(1):71-9. e4.

[44] Hall JE, Granger JP, do Carmo JM, da Silva AA, Dubinion J, George E, et al. Hypertension: physiology and
pathophysiology. Compr Physiol. 2012;2(4):2393-442.

[45] Kimura Y, Wada T, Okumiya K, Ishimoto Y, Fukutomi E, Kasahara Y, et al. Eating alone among
community-dwelling Japanese elderly: Association with depression and food diversity. J Nutr Health Aging.
2012;16(8):728-31.

[46] Tsubota-Utsugi M, Kikuya M, Satoh M, Inoue R, Hosaka M, Metoki H, et al. Living situations associated
with poor dietary intake among healthy japanese elderly: The ohasama study. J Nutr Health Aging.
2015;19(4):375-82.

[47] Sobal J. Marriage, obesity and dieting. Marriage Fam Rev. 1984;7(1-2):115-39.

[48] Lennon MC, Rosenfield S. Relative fairness and the division of housework: The importance of options. Am
J Sociol. 1994;100(2):506-31.

[49] Williams K, Umberson D. Marital status, marital transitions, and health: A gendered life course perspective.
J Health Soc Behav. 2004;45(1):81-98.



