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Abstract:

Background: Obesity has been related to psychological disorders such as depression and
has been shown to be a key contributor to morbidity and to adversely affect working ability
and quality of life.

Objective: The purpose of this study was to explore the association between body mass
index (BMI) and depression amongst elderly people.

Materials and Method: This was a cross-sectional analytic study. Participants were living
in Suphan Buri Province, Thailand. Data, including demographic information, body
composition record, The Thai geriatric depression scale: TGDS-15 assessment was used
to measure levels of depression from 34 elderly people. Obesity and normal weight were
defined as body mass index > 25 and 18.5-22.9 kg/m?, respectively.

Results: The association between depression and obesity were explored, controlling for age
and BMI. After adjustments, a higher level of depression was found in obese elderly
(compared with normal weight elderly) but not statistically significant between group.
However, no significant association between depression and BMI. The positive associations
between depression with BMI, weight, and the percentage of body fat, after controlling for
potential confounders.

Conclusion: The present study found a positive association between depression in this obese
elderly group. Future research should continue to explore the complex nature of obesity and
develop more appropriate assessments and interventions to confirm these findings.
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Introduction

Along with the aging process, some
natural physical changes in the body
composition can cause an increase of fat
and its redistribution can lead to obesity.
For example, increased fat accumulation,
caused by decreased energy expenditure,
decreased muscle mass and bone mass
contribute to a lower metabolic rate.
Hormonal changes, including decreased
secretion of growth hormone and
testosterone, will both decrease muscle
mass and increase fat mass, and decrease
the physiological response to leptin and
thyroid hormones.

The elderly may have an increased
risk of obesity due to functional limitations,
energy intake, or low physical activity that
may promote weight gain. The increasing
prevalence of obesity in the population
in general is of increased public health
concern' and has a profound impact on
people throughout their lives. Obesity is a
significant health risk factor among the
elderly. Age may be related to weight and
mood changes. In general, evidence indicates
that increased weight is related to a range of
psychological disorders, including anxiety
and depression. The obese elderly are prone
to various chronic diseases that also increase
their risk of psychological disorders, such as
depression. Psychological conditions are a
common feature of obesity. Psychological
conditions, such as anxiety and depression,
are associated with changes in body weight.

Obesity is a condition with abnormal
or excessive fat accumulation that may be
associated with impaired health status.
Obesity is defined on the basis of body mass
index (BMI), a standard measure of body
composition. It is the ratio of weight in
kilograms divided by the height in meters
squared, BMI is a well-established measure
of obesity overall mortality predictor.
A link between psychological conditions
and obesity has been proposed, as negative
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emotional aspects of anxiety and depression
can induce behavioral and physiological
changes that can contribute to obesity
processes.” Adipose tissue is an abundant
source of inflammatory molecules. The
presence of these markers significantly
predicts depression and may cross the blood
brain barrier and influence neurotransmitter
levels related to depression.* Obesity
interventions must take into account
negative health outcomes associated with
psychosocial conditions.’ Previous research
has indicated that obesity is associated with
various chronicdiseases such as cardiovascular
diseases, cancers, diabetes mellitus, and
there is strong evidence for an association
between BMI and psychological disorders,
especially anxiety and depression.®’ In 2019,
one in every eight people, or 970 million
people around the world were estimated
to be living with a psychological disorder,
anxiety and depression disorders being the
most common.® Psychological disorders
such as anxiety and depression are among
the most prevalent disorders in the elderly
people.”'® A psychological disorder is
defined as a syndrome that presents clinically
significant abnormalities in cognition,
emotional control, or the behavior of a
person. This reflects abnormalities in the
psychological, biological, or developmental
processes underlying psychological
functioning." The prevalence of anxiety
and depression among elderly were found
to be 32.7% and 37.3%, respectively."?
Depression increases with increasing
age. The aged 70-79 years had the highest
prevalence (2.6%)."* The risk of obese
individuals has been reported to be at a 55%
higher risk of depression.'* The prevalence
of obesity is increasing rapidly in worldwide.
Depression is a very prevalent psychological
health disorder which was found to be
associated with obesity.!> Prevalence of
depression and obesity was 1.3% in male
and 2.0% in female.'® Depression is a very



prevalent psychological health disorder
which was found to be associated with
obesity."? Depressive disorders in the elderly
are related to therapeutics, systemic illness,
physical, social and psychological changes
associated with ageing, depressed mood,
sleep disturbances or sleep disorders, low
energy, and poor concentration. Depressed
states and obesity have been found to be
associated with an increased risk of
functional disability." Depression is the most
common psychological disorders among obese
patients. Causes of depression are complex
and may involve genetic characteristics,
society and environment, and neurobiology."’
In addition, inflammation significantly
predicted depression* and may access the
brain and influence neurotransmitter related
to depression. It has been suggested that the
association between depression and obesity
is probably due to the action of certain genes
involved in both pathologies. Obesity and
depression are disorders with a high
prevalence and an extraordinary effect
over global morbidity and mortality.*
Depression is different from usual
mood fluctuations, during a depressive
symptom, the person experiences depressed
mood e.g., feeling sad, empty, hopeless or a
loss of pleasure or interest in activities, for
most of the day. Several other symptoms
in older adults are also present, which may
include memory difficulties or personality
changes poor concentration, feelings of
excessive guilt or low self-worth, thoughts
about dying or suicide, sleep disturbances,
including insomnia or sleeping too much,
changes in appetite or weight by increased
cravings for food and weight gain, and
feeling especially tired or low in energy.
Both of depression and obesity conditions
have been found to be associated with
increased risk of functional disability.’
Previous research has indicated that stronger
evidence for an association between BMI
and psychological disorders, especially in

depression.” In obese individuals, decreased
insulin sensitivity correlates significantly
with greater depressive symptomology.?!
Plasma levels of the adipose-derived
hormone leptin negatively correlates with
symptoms of depression in women and
men.* In addition to depression in the elderly
is a common problem especially those with
physical illnesses such as chronic diseases,
which often affect the quality of life of the
elderly.”

Therefore, psychological conditions
can influence human eating behavior,
increase appetite, anxiety, and depression.'®
The objective of this study was to analyze
how depression are associated with BMI in
the elderly comparing two weight categories,
normal weight (BMI between 18.5-22.9
kg/m?) and obesity (BMI > 25 kg/m?). The
hypothesis is that as anxiety and depression
scores increase, BMI will tend to increase
as well.

Materials and Method

This is a cross-sectional analytic study,
carried out in Muang District, Suphan Buri
Province. Its aim was to analyze the association
of psychological conditions, including
depression in obese elderly.

Participants

Samples : the study wasconductedamong
an elderly population, aged = 60 years.
Purposive sampling was used as the sampling
method. In this study they were divided into
2 categorized groups, the elderly with obesity
(BMI = 25 kg/m?) and the elderly with
normal weight (BMIbetween 18.5-22 9kg/m?)
and included 34 elderly people, both male
and female.

Inclusion criteria were community
dwelling elderly, both male and female, aged
> 60 years with obese (BMI = 25 kg/m?)
or normal weight (BMI between 18.5-22.9
kg/m?) who had a good level of consciousness
and the cognitive ability to respond to
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questions, could communicate normally,
cooperate, and able to sign an informed
consent form.

Exclusion criteria were providing an
incomplete response to the questionnaire,
having neuropsychiatric or nervous symptoms
and current use of psychotropic medications.

Data collection tool in this study
consisted of 3 parts

The first part: This part involved
collecting the demographic characteristics
information including name, age, gender,
status, education level, occupation, illness
history, a history of drug allergies, and a
history of drinking and smoking and was
collected by using a researcher-made
questionnaire. Thirty-four participants who
returned the completed questionnaires were
selected.

The second part: Participants had
body analysis measured for the calculation
of body mass index (BMI) with the formula
weight divided by height squared (kg/m?).
Body mass index (BMI) was categorized
into normal (18.5-22.9 kg/m?), overweight
(23.0-24 9 kg/m?) and obese (=25.0 kg/m?).
Participants were grouped according to their
BMI. The body composition of participants,
blood pressure, heart rate, height, weight,
body fat percentage, body water percentage,
muscle mass, bone mass, and calories intake
were recorded.

The third part: This aimed to gather
information concerning the psychological
conditions including anxiety and depression,
after linking the completed demographic data
and body analysis record from the first and
second parts. The psychological conditions
were assessed by using a questionnaire,
34 participants had returned a complete
assessment of their psychological history,
including depression.

Thai geriatric depression scale:
TGDS-15 was utilized to evaluate the levels
of depression, introduced by Yesavage
in 1983" and was translated into Thai by
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Wongpakaran N. in 2010.? Geriatric
Depression Scale(GDS) has been tested and
used extensively with the older population.
This tool involves 15 items and 2 subscales,
yes or no, emotional support assessing
positively, sympathy, and encouragement
for the expression of emotions (5 items),
and emotional negative affection (10 items).
GDS is a short, simple, and easy to complete
for patients who have short attention spans
or feel easily fatigued. It takes about 5 to 7
minutes to complete. The GDS has a 92%
sensitivity and 89% specificity whenevaluated
against diagnostic criteria. The validity and
reliability of the tool have been supported
through both clinical practice and research.?!

Statistical analysis

The collected data were analyzed with
SPSS statistics. After test the normality
of data, the demographic information of
participants was reported in descriptive
statistics; quantity, frequency (percentage),
mean * standard deviation (SD) was applied
for categorical variables. Independent t-test
was used to compare depression between
group; obese elderly group and normal
weightelderly group. And Pearson correlation
coefficient was used to assess the correlation
between obese elderly and depression. 95%
confidence interval were provided in
this analysis, p < 0.05 was regarded as
statistically significant.

In the first analysis, regarding to
compare depression score between obese
elderly group and normal weight elderly
group by independent T-test. The score of
depression divided into 3 levels; the score
range of 0-5 points = no depression (normal),
the score range of 6-10 points = moderate
depression, and the score range of 11-15
points = severely depression.

In the second analysis, the Pearson
correlation coefficient was used to determine
the association between depression and
biological data such as BMI, weight, and
percent body fat in obese elderly.



Results

Table 1 represents the demographic
data and body composition analysis in obese
elderly and normal weight elderly, the mean
age in obese elderly was 66.82 + 4.50 years
and 64.71% were females and mostly were
graduated bachelor’s degree (41.18%). For
normal weight elderly, the mean age was
67.59 + 7.36 years and over half of them
were female (70.59%). The average BMI in
obese elderly and normal weight elderly were
2795+ 1.95 and 22.49 +£0.38, respectively.

The obese elderly group had higher levels
of blood pressure (153.18 +20.28,139.88 +
11.73) pulserate (74.71 +7.03,70.59 +£7.85),
percent body fat (30.18 £3.11,21.99 + 1.42),
percent bone mass (2.92 +£0.29,2.65 +£0.35)
and calories profiles (1518.65 + 216.06,
1207.06 + 141.27) than normal weight elderly
group, respectively. And the normal weight
elderly group had higher percent of body
water (50.16+2.12,45.74 £2 .49) and muscle
mass (33.75+2.16,31.13+2.11) than obese
elderly group, respectively.

Table 1 Demographic data of participants (n = 34)

Group
Demographic Obese elderly Normal weight elderly
n Percentage n Percentage

Gender

Male 6 35.29 5 29.41

Female 11 64.71 12 70.59
Education level

Primary school or lower 5 2941 2 11.76

Secondary school 2 11.76 1 5.88

High school 1 5.88 1 5.88

Bachelor’s degree 7 41.18 10 58.82

Higher than bachelor’s 2 11.76 3 17.65
Age (year) (Mean + SD) 66.82 +4.50 67.59 +7.36

Blood pressure (Mean + SD)

Systolic 153.18 +20.28 139.88 + 11.73

Diastolic 84.59 + 14.81 78.82 £10.74
Pulse rate (Mean + SD) 74.71 =£7.03 70.59 +7.85
Height (cm.) (Mean + SD) 160.53 + 6.62 15794 +7.70
Weight (kg.) (Mean + SD) 72.29 £9.49 56.23 +5.67
BMI (Mean + SD) 2795+195 2249 +0.38
Body fat (%) (Mean = SD) 30.18 +3.11 21.99 £ 142
Body water (%) (Mean + SD) 4574 +2.49 50.16 £2.12
Muscle mass (%) (Mean + SD) 31.13+2.11 3375+2.16
Bone mass (%) (Mean = SD) 292 +0.29 2.65+0.35
Calories (kcal) (Mean + SD) 1518.65 £216.06 1207.06 = 141.27
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Participant characteristic in terms of
depression is summarized in table 2. Level
of depression measured by Thai geriatric
depression scale: TGDS-15. The most
common depression levels of both obese
elderly and normal weight elderly were no

depression (n= 10, 12 respectively) but there
was more moderate depression in obese
elderly (n = 7) than normal weight elderly
(n=35).However, the total depression scores
of both groups were not significantly different
(p=0.579).

Table 2 Depression levels of participants (n = 34)

Group
Tepssale  OUCCITY ey o7 Difference © Palue
n Mean = SD n Mean = SD

No depression 10 2.10+1.60 12 2.00+£148 0.100

Moderate

depression 7 6.86 +0.90 5 7.20 +0.84 -0.343

Severely

depression 0 - 0 - -

Total 17 406275 17 3.53x2.76 0529 0560 0.579

Table 3 showsnosignificantassociation
was observed between depression and age,
BMI, weight, percent of body fat. However,
the BMI, weight, and percent body fat has

association in positive direction with de
pression score (r = 0.142, 0.216, 0.066
respectively).

Table 3 Correlations of TGDS score (depression) with demographic data of participants

Variables )/
Age (years) -0.159 0.368
BMI 0.142 0.424
Weight (Kg) 0.216 0.221
Body fat (%) 0.066 0.710

*Correlation is significant at the 0.05 level (2-tailed).

Discussion

During the period of old age, various
stressful problems such as disease, obesity,
chronic disease, and a lack of activity in daily
life can affect the psychological conditions
of the elderly. The study shows that higher
BMI correlates with a higher percentage
of psychological conditions, anxiety and
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depression. Researchers believe that BMI
has an additive influence on increasing the
likelihood of deteriorating psychological
state, which is considered to be of greater
importance for the elderly. This study aimed
to analyze how anxiety and depression are
associated with BMI in the elderly across two



weight categories, including normal weight
(BMI between 18.5-22.9 kg/m?) and obesity
(BMI = 25 kg/m?). It also examined a range
of sociodemographic, physical health, and
body composition factors. Firstly, as
hypothesized, results indicated that as
anxiety and depression increase, so will the
BMI increase. Based on the results of this
study, about 34 participants over 60 years old
were classified as obese or normal weight.
There was a positive correlation between
body fat percentage, BMI, and anxiety. Our
data indicated that depression was associated
in positive direction with BMI, weight, and
the percent of body fat, which means that
a higher BMI, weight, and percent of body
fat were associated with a higher risk of
depression. This study infers that the BMI
associated positively with anxiety and
depression in obese elderly. These data are in
agreement with the research by Trine Tetlie
Eik-Nes, et al.> However, there was no
significant difference in anxiety and
depression levels among the obese elderly
compared with the normal weight elderly
group. Over time, participants with the
high anxiety and depression scores were
more likely to be obese elderly than normal
weight elderly. Thus, the results of this
study, conducted among obese elderly
(BMI = 25 kg/m?) and normal weight elderly
(BMI between 18.5-22.9 kg/m?) with
psychological conditions, including anxiety
and depression, are consistent with previous
studies and emphasizes the association
between BMI and anxiety and depression.
We discovered a significant positive
association between anxiety and depression
in the obese elderly group. Previous studies
have suggested a link between obesity and
depression. Obese individuals are at an
increased risk of developing depression.
Also, individuals with depression are at an
increased risk of future obesity. Depression is
an important outcome measure in the elderly
that has been found to be related to BMI.*

Growing evidence therefore suggests that
obesity may increase the risk of depression.®
Several studies have shown a moderate and
positive relationship between anxiety severity
and BMI.>% The relationship between body
fat and anxiety in obesity has great relevance
for clinical practice. Recently, a few studies
have showed that anxiety may be a significant
predictor of obesity.**

The obese elderly group were more
likely to exhibit increased anxiety than
the normal weight group. The results of
statistical analyses also showed that the
risk of anxiety was increased with the
development of obesity. We found a positive
association between anxiety and BMI and
percentage body fat. The associations of
anxiety and obese elderly was in line with
several previous studies® and evidence has
also shown that a positive association in
promoting the development of anxiety.*
Our results and several previous studies®’
show that elderly individuals with obesity
have an increased risk of anxiety and
depression. Prevalence of anxiety and
depression in developing countries has
grown in parallel with increasing prevalence
of obesity* and many studies have shown a
higher prevalence of obesity in people with
depression when compared with normal
weight?®, a healthier BMI is associated
with fewer symptoms of depression. One
important factor for obesity and depression
is stress, chronic stress in persons with
depression leads to elevated levels of cortisol"”
and cortisol has been specifically correlated
to an increase of abdominal fat mass. High
levels of stress or negative mood can affect
eating habits and may lead to higher
consumption of foods high in fat,
carbohydrates and sugars. Comfort eating
refers to a tendency to eat in response to
negative emotions; depression, anxiety, and
stress.?’ It has been found that eating in
response to negative emotions mediates the
positive associations between depression,
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withincreases in BMI and associated circadian
changes having an effect on behavior
related to food. Insufficient level of the
neurotransmitter serotonin causes depression
because the consumption of sugar decreases
serotonin. Depressed individuals tend to feel
sugar cravings. Another factor for obesity
and depression is inflammation. The
relationship between obesity, anxiety, and
depression is associated with reduced
immune function.’**' This is because weight
gain has been shown to activate inflammatory
pathways and inflammation has been
associated with depression. The inflammatory
response may trigger inflammation and brain
processes that are ultimately associated with
depression. The altered diet and activity
alter gut microbiota, this has been shown
to have an effect on mood.” Inflammatory
activity in adipose tissue is the cause of
insulin resistance, which in turn is associated
with obesity. In terms of the association
between overweight and functional disability,
depression and obesity may increase the
risk of independent functional disability.*?
Genetic influences might also play a role
in the association between gene, BMI, and
depression. Lifestyle and behavior, such as
smoking and lack of physical activity, are
also more prevalent among obese and
psychological disorders.

Therefore, these changes are risk factors
foranxiety and depression. Recommendations
for obese elderly people are to change their
dietary habits, a healthy eating pattern is
associated with fewer depressive symptoms
and a lower risk of developing depression.*?
Physical activity and exercise are effective
in reducing body weight and these can be
affected by reduced motivation or self-efficacy
associated with anxiety or depression, the
efficacy of exercise in reducing symptoms
of depression are well known. Many studies
indicate that weight loss due to caloric
restriction improves anxiety and depressive
symptoms among obese patients with
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anxiety and depression.** Often after the age
of 60, physical health activity and energy
expenditure are reduced, making people to be
more prone to fat accumulation and fat
redistribution. Low physical activity is one of
the factors that may mediate the relationship
between obesity and depression. Depression
can lead to less physical activity and is a
leading cause of obesity. Anxiety and
depression may interfere and may play a
role in obesity. Therefore, it is important to
maintain a normal weight or prevent weight
gain.®

Our study had some limitations. First
of all, only a small number of obese elderly
and normal weight elderly were evaluated.
In further studies, it is necessary to confirm
whether our findings will apply to different
populations. Secondly, there is no gender
separation for comparisons between men and
women. We were unable to determine the
effect of gender on the relationship between
obesity and anxiety and depression.

Conclusion

We have demonstrated a cross-sectional
analytic association between anxiety,
depression, and BMI. This study reflects a
higher risk of psychological conditions,
namely anxiety and depressioninobeseelderly.
Moreover, obese elderly present higher
levels of anxiety and depression. Our study
reports significant interactions between
anxiety and depression. The results support
the connection between psychological health
and the presence of obesity. Future research
with larger study samples be needed to
further evaluate the association between
psychological conditions and obesity in the
elderly.

Author Contributions
Conceptualization, W.R., and P.S;
methodology, W.R., and P.S.; software,
P.S.; validation, P.S.; formal analysis, W.R.,
and P.S.; investigation, P.S., and J.R.; data



curation, WR.,N.P.,N.S.,;and P.S.; writing—
original draft preparation, WR., and P.S;
writing—review and editing, P.S.;
visualization, P.S.; supervision, P.S.; project
administration, P.S.; funding acquisition,
W.R. and P.S. All authors have read and
agreed to the published version of the
manuscript.

Data Availability Statement
The data presented in this study are
available within the article.

Acknowledgments

This study was partially supported
by the Neuroscience Research Center, School
of Anti-Aging and Regenerative Medicine,
Mae Fah Luang University, Bangkok,
Thailand. We sincerely thank all the volunteers
who participated in this study and the staffs
of the senior clubs in Muang District,
Suphan Buri Province, Thailand, for their
generous support. We would also like to
thank the reviewers for their comments and
suggestions.

References

1.  Lincoln KD.Race, Obesity, and Mental
Health among Older Adults in the
United States: A Literature Review.
Innov Aging. 2020; 4 (5): 1-10, https://
doi.org/10.1093/geroni/igaa031.

2. Cuijjpers P, Auerbach RP, Benjet C,
Bruffaerts R, Ebert D, Karyotaki E,
et al. The World Health Organization
World Mental Health International
College Student initiative: An overview.
Int J Methods Psychiatr Res. 2019; 28
(2):e1761,https://doi.org/10.1002/mpr.
1761.

3. Sattler KM, Deane FP, Tapsell L, Kelly
PJ.Gender differences in the relationship
of weight-based stigmatisation with
motivation to exercise and physical
activity in overweight individuals.
Health Psychol Open.2018;5 (1): 1-11,

10.

11.

2055102918759691, https://doi.org/
10.1177/2055102918759691.

Huang JH,LiRH, Tsai LC.Relationship
between Depression with Physical
Activity and Obesity in Older Diabetes
Patients: Inflammation as a Mediator.
Nutrients. 2022; 14 (19): 4200, https://
doi.org/10.3390/nu14194200.
Eik-Nes TT, Tokatlian A, Raman J,
SpirouD,Kvalgy K. Depression,anxiety,
and psychosocial stressors across BMI
classes: ANorwegian population study -
The HUNT Study. Front Endocrinol
(Lausanne). 2022; 13: 886148, https://
doi.org/10.3389/fendo.2022.886148.
FultonS,Décarie-Spain L., Fioramonti X,
Guiard B, Nakajima S. The menace of
obesity to depression and anxiety
prevalence. Trends Endocrinol Metab.
2022; 33 (1): 18-35, https://doi.org/
10.1016/j.tem.2021.10.005.
Milaneschi Y, Simmons WK, van
Rossum EFC, Penninx BW. Depression
and obesity: evidence of shared
biological mechanisms. Mol Psychiatry.
2019; 24 (1): 18-33, https://doi.org/
10.1038/s41380-018-0017-5.
Institute of Health Metrics and
Evaluation, Global Health Data
Exchange (GHDx), 2022.

Andreas S, Schulz H, Volkert J, Dehoust
M, Sehner S, Suling A, et al. Prevalence
of mental disorders in elderly people:
The European MentDis_ICF65+ study.
The British Journal of Psychiatry.2017;
210 (2): 125-31. https://doi.org/
10.1192/bjp.bp.115.180463

Abbasi F, Kashfi SM, Nikbakht H-A,
Karimi M. Common psychological
disordersin elderly and their correlations
with social support, Shiraz, Iran,2018.
Front Nurs. 2022; 1:115-22, https://doi.
org/10.2478/fon-2022-0014
Telles-Correia D, Saraiva S, Gongalves
J. Mental Disorder-The Need for an
Accurate Definition. Front Psychiatry.

Vol. 4 No.3 September—-December 2024 * 167



12.

13.

14.

15.

16.

17.

2018; 9: 64, https://doi.org/10.3389/
fpsyt.2018.00064.

LuL,Shen H, Tan L, Huang Q,Chen Q,
Liang M, et al. Prevalence and factors
associated with anxiety and depression
among community-dwelling olderadults
in Hunan, China: a cross-sectional study.
BMC Psychiatry.2023;23: 107, https://
doi.org/10.1186/s12888-023-04583-5
Luppino FS, de Wit LM, Bouvy PF,
Stijnen T, Cuijpers P, Penninx BW, et al.
Overweight, obesity, and depression:
a systematic review and meta-analysis
of longitudinal studies. Arch Gen
Psychiatry.2010; 67 (3): 220-9, https://
doi.org/10.1001/archgenpsychiatry.
2010.2.

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 (8): 1341,
https://doi.org/10.3390/ijerph
16081341.

Amiri S, Behnezhad S. Obesity and
anxiety symptoms: a systematic review
and meta- analysis. Neuropsychiatr.
2019; 33 (2): 72-89, https://doi.org/
10.1007/s40211-019-0302-9.
Walker-Clarke A, Walasek L, Meyer C.
Psychosocial factors influencing the
eating behaviours of older adults: A
systematic review. Ageing Res Rev.
2022; 77: 101597, https://doi.org/
10.1016/j.arr.2022.101597.
Spielberger CD, Gorsuch RL. Manual
for the State-trait anxiety inventory
(form Y) (“self- evaluation question-
naire”) / Charles D. Spielberger in
collaboration with Gorsuch RI,
Lushene R, Vagg PR, and Jacobs GA.
R.L. Consulting Psychologists Press,
1983.

168 * Greater Mekong Subregion Medical Journal

18.

19.

20.

21.

22.

23.

24.

Skapinakis P. Spielberger State-Trait
Anxiety Inventory. In: Michalos AC
(eds) Encyclopedia of Quality of Life
and Well-Being Research. Springer,
Dordrecht, 2014. https://doi.org/
10.1007/978-94-007-0753-5_2825
Yesavage JA,Brink TL,Rose TL, Lum
O,Huang V,Adey M, etal. Development
and validation of a geriatric depression
screening scale: a preliminary report.
JPsychiatrRes.1982-1983;17(1):37-49,
https://doi.org/10.1016/0022-3956 (82)
90033-4.

Wongpakaran N, Wongpakaran T.
Prevalence of major depressive disorders
and suicide in long-term care facilities:
a report from northern Thailand.
Psychogeriatrics. 2012; 12(1): 11-7,
https://doi.org/10.1111/7.1479-8301.
2011.00383 x.

Sheikh JI, Yesavage JA. Geriatric
Depression Scale (GDS): Recent
evidence and development of a shorter
version. Clinical Gerontologist: The
Journal of Aging and Mental Health.
1986; 5 (1-2): 165-73. https://doi.org/
10.1300/J018v05n01_09
Estrella-Castillo DF, Gomez-de-Regil
L.Comparison of body massindex range
criteria and their association with
cognition, functioning and depression:
a cross-sectional study in Mexican
older adults. BMC Geriatr. 2019; 19:
339, https://doi.org/10.1186/s12877-
019-1363-0

Amiri S, Behnezhad S. Obesity and
anxiety symptoms: a systematic review
and meta- analysis. Neuropsychiatr.
2019; 33 (2): 72-89, https://doi.org/
10.1007/s40211-019-0302-9.

Boykin C, Seidel S, Webre G. Obesity
and sedentary lifestyle as predictors of
anxiety and depression. St. David’s
School of Nursing, Texas State
University, 2019.



25.

26.

27.

28.

29.

30.

Heidari-Beni M, Azizi-Soleiman F,
Afshar H, Khosravi-Boroujeni H,
Hassanzadeh Keshteli A, Esmaillzadeh
A, et al. Relationship between obesity
anddepression,anxiety and psychological
distress among Iranian health-care staff.
East Mediterr Health J. 2021; 27 (4):
327-35, https://doi.org/10.26719/embhj.
20.132.

Ogrodnik M, Zhu Y, Langhi LGP,
Tchkonia T, Kriiger P, Fielder E, et al.
Obesity-Induced Cellular Senescence
Drives Anxiety and Impairs Neurogenesis.
Cell Metab.2019; 29 (5):1233, https://
doi.org/10.1016/j.cmet.2019.01.013.
Ter Meulen WG, Draisma S, van
Hemert AM, Schoevers RA, Kupka
RW, Beekman ATF, et al. Depressive
and anxiety disorders in concert-A
synthesis of findings on comorbidity in
the NESDA study.J Affect Disord.2021;
284: 85-97, https://doi.org/10.1016/j.
jad.2021.02.004.

Sharafi SE, Garmaroudi G, Ghafouri
M, Bafghi SA, Ghafouri M, Tabesh
MR, et al. Prevalence of anxiety and
depression in patients with overweight
and obesity, Obesity Medicine. 2020;
17:100169, https://doi.org/10.1016/j.
obmed.2019.100169.

Konttinen H, van Strien T, Mannisto S,
Jousilahti P, Haukkala A. Depression,
emotional eating and long-term weight
changes: apopulation-based prospective
study. Int J Behav Nutr Phys Act.2019;
16 (1): 28, https://doi.org/10.1186/
$12966-019-0791-8.

Minkwitz J, Scheipl F, Cartwright L,
Campbell IC, Chittka T, Thormann J,
et al. Why some obese people become
depressed whilstothers donot: exploring
links between cognitive reactivity,
depression and obesity. Psychol Health
Med. 2019; 24 (3): 362-73, https://doi.
org/10.1080/13548506.2018.1524153.

31.

32.

33.

34.

35.

Schmidt FM, Mergl R, Minkwitz J,
Holdt LM, Teupser D, Hegerl U, et al.
Is There an Association or Not?-
Investigating the Association of
Depressiveness, Physical Activity, Body
Composition and Sleep with Mediators
of Inflammation. Front Psychiatry.
2020; 11: 563, https://doi.org/10.3389/
fpsyt.2020.00563.

LinL,BaiS,Qin K,Wong CKH,WuT,
Chen D, et al. Comorbid depression
and obesity, and its transition on the
risk of functional disability among
middle- aged and older Chinese: acohort
study. BMC Geriatr. 2022; 22 (1): 275,
https://doi.org/10.1186/s12877-022-
02972-1.

Nicolaou M, Colpo M, Vermeulen E,
Elstgeest LEM, Cabout M, Gibson-
Smith D, et al. Association of a priori
dietary patterns with depressive
symptoms: a harmonised meta-analysis
of observational studies. Psychol Med.
2020; 50 (11): 1872-83, https://doi.org/
10.1017/S0033291719001958.
Vaghef-Mehrabany E, Ranjbar F,
Asghari-Jafarabadi M, Hosseinpour-
Arjmand S, Ebrahimi-Mameghani
M. Calorie restriction in combination
with prebiotic supplementation in
obese women with depression: Effects
on metabolic and clinical response,
Nutritional Neuroscience.2021; 24 (5):
339-53 https://doi.org/10.1080/10284
15X.2019.1630985

Lores T, Musker M, Collins K, Burke
A, Perry SW, Wong M-L, et al. Pilot
trial of a group cognitive behavioral
therapy program for comorbid
depression and obesity. BMC Psychol.
2020; 8:34. https://doi.org/10.1186/
s40359-020-00400-w

Vol. 4 No.3 September—-December 2024 * 169



