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CHAPTER 1
INTRODUCTION

1.1 Background and rationale

Depression is a major global mental health problem. According to the data
from World Health Organization (WHO), more than 300 million people suffer from
depression (World Health Organization, 2017). The information from WHO indicated
that depression is the fourth leading cause of disability. By the year of 2020, depression
will become the second leading cause of disability in the world (World Health
Organization, 2001). In the global population, the prevalence of depression was 4.4%
in people aged 25-34 years (Ferrari et al, 2013). In Thailand, the prevalence of
depression by the Department of Mental Health in 2008 was 2.7% in Thai people aged
15 years and over. According to the region, the highest prevalence of depression (5.1%)
was found in Bangkok, followed by the Northeast area (2.7%) (Ministry of Public Health,
2009). Depression affects both mental and physical health. Physical health problems
include diabetes, obesity, malnutrition, and other chronic diseases such as metabolic
syndrome.

Metabolic syndrome is a cluster of symptoms caused by abnormal metabolism
that can lead to cardiovascular disease (CVD) and diabetes mellitus (DM). These
metabolic factors include abdominal obesity, atherogenic dyslipidemia, insulin

resistance, and raised blood pressure (Beilby, 2004). The criteria used for the diagnosis



are from several organizations such as WHO (World Health Organization, 1999), the
European Group for the Study of Insulin Resistance (EGIR) (Balgau and Charles, 1999),
the American Association of Clinical Endocrinologists (AACE) (Grundy et al., 2005), the
National Cholesterol Education Program Adult Treatment Panel (NCEP/ATP) Il
(National Institutes of Health, 2002), and the International Diabetes Federation (IDF)
(George et al., 2005). The prevalence of metabolic syndrome depends on age, race
and other variables. In the United states (1999-2010), the prevalence of metabolic
syndrome was 34% (Ramphal et al., 2014). According to Thai Health Survey in 2008-
2009, the prevalence of metabolic syndrome was 32% in people age 15 years old and
above, and the prevalence increased with age. In addition, it was reported that the
highest prevalence was found in central region and Bangkok. Moreover, they found
that metabolic syndrome is a risk factor for CVD and leading cause of death in the
country (Public Health Survey, 2009).

Several studies have provided evidence that depression is associated with
metabolic syndrome and its components, including elevated fasting glucose,
hypertension and central obesity. Park et al. (2016) found the relationship between
depression and metabolic syndrome in South Korean women. In Japanese population,
the relationship between depression and metabolic syndrome was found only in male
(Sekita et al,, 2013). There are few studies about the prevalence of metabolic
syndrome in patients with depression and other mental health problems in Thailand.

The prevalence of metabolic syndrome was 31.3% in patients with major depressive



disorder (Kooptiwoot et al., 2012). There was the study identifying the prevalence of
metabolic syndrome and its association with depression in patients with schizophrenia.
It showed that the prevalence of metabolic syndrome was 37.0% and 35.0% defined
by NCEP ATP Il and IDF criteria, respectively and it was found that depressed mood,
middle insomnia, and retardation were significantly associated with metabolic
syndrome in patients with schizophrenia (Suttajit and Pilakanta, 2013). In addition,
several studies have found that dietary pattern is another factor affecting depression
(Akbaraly et al., 2009; Li et al., 2017). However, the relationship between depression
and metabolic syndrome in general Thai population has not been investigated,
especially in working age population in Bangkok. The purpose of the present study was
to determine the prevalence of depression and metabolic syndrome in working age
population in Bangkok. The relationships between depression, metabolic syndrome
and dietary pattern were also investigated.
1.2 Objective of the study

The aims of this study were to investigate the prevalence of depression and
metabolic syndrome and to examine the relationship between depression and
metabolic syndrome and dietary pattern in working age people in Bangkok.
1.3 Definition of terms

Depression is characterized by sadness, depressed mood, loss of interest or

pleasure, decreased energy, low self-worth or feeling of guilt, poor concentration,

and disturbed appetite or sleep (Kim et al., 2015).



Metabolic syndrome is a cluster of symptoms that can lead to cardiovascular
disease and type 2 diabetes mellitus (type 2 DM). The metabolic risk factors are
abnormal obesity, atherogenic dyslipidemia which are elevated serum triglycerides and
reduced serum high-density lipoprotein cholesterol (HDL-C), raised blood pressure,
insulin resistance or glucose intolerance, proinflammatory and prothrombotic states
(Beilby, 2004; Grundy et al., 2005). The NCEP ATP Ill modified criteria of metabolic
syndrome requires the presence of 3 or more of the following: (1) abnormal obesity
(waist circumference > 90 cm in men and > 80 cm in women); (2) a high triglyceride
level (=150 mg/dL) or drug treatment; (3) low HDL-C level (< 40 mg/dL in men and <
50 mg/dL in women) or drug treatment; (4) high blood pressure (>130/85) mmHg or
drug treatment; and (5) a high fasting plasma glucose concentration (=100 mg/dL) or
previously diagnosed type 2 DM (Grundy et al., 2005).

Dietary pattern is a representation of dietary behaviors including the amount,
variety, or combination of foods and beverages, and the frequency of consumption.

Working age population is representation of the population aged between 20

to 65 years old.



1.4 Research benefits

The information on the prevalence of depression and metabolic syndrome and
the association of depression and metabolic syndrome and dietary pattern will be a
guide for prevention of depression and metabolic syndrome in working age population.
In addition, the dietary factor associated with depression and metabolic syndrome
obtained from this study may be beneficial in developing dietary advice for health

promotion in the working age population in Bangkok.



CHAPTER Il
LITERATURE REVIEW

2.1 Depression

Depression is an emotional condition characterized by sadness, loss of interest
in activity, depressed mood, and decreased energy. These symptoms will prolong and
interfere with the person daily’s activities (Kim et al., 2015). According to WHO, there
were over 300 million cases of major depressive disorder (MDD). Depression is the
leading cause of disability worldwide, and is a major contributor to the overall global
burden of diseases (World Health Organization, 2017). Major depression is now ranked
fourth among the ten leading causes of the global burden of disease. In 2020,
depression will become the second leading cause of the global disease burden (World
Health Organization, 2001).

2.1.1 Prevalence of depression

In the global population, the prevalence of depression in people aged 25-34
years was 4.4% with higher in females (5.5%) than males (3.2%) (Ferrari et al., 2013).
Similarly, the study of Kim et al. (2015) in United stated (2007-2010) also found higher
prevalence of depression in women (12.1%) than in men (7.9%). In Thailand, there was
the study examining the prevalence of depression in Thai population in 2003. It showed
that the prevalence of depression was 3.2% in the people aged 15-59 years, and the

prevalence was higher in females than males (Siriwanrangsan et al., 2004).



2.1.2 Symptoms of depression

The main symptoms of depression are feeling sad, loss of interest or pleasure
in usual activities and loss of energy. Other symptoms include loss of confidence and
self-esteem, inappropriate sguilt, thoughts of death and suicide, diminished
concentration, and disturbance of sleep and appetite. A variety of somatic symptoms
may also present. Though depressive feelings are common, especially after
experiencing setbacks in life, depressive disorder is diagnosed only when the symptoms
reach a threshold and last at least two weeks (World Health Organization, 2001).

2.1.3 Cause of depression

The causes of depression can be classified into three categories (Friedman
and Anderson, 2014):

1) Biological factors

Exposure to long-term stress causes specific changes in brain neurotransmitter
function described as "chemical imbalance". This refers to alterations in the major
chemical messenger systems: serotonin, norepinephrine, and dopamine.

2) Psychological factors

Include important changes and important life stressors such as a death of the
loved one, loss of job, and financial troubles can cause depression. Other
psychological factors that lead to loss of self-esteem such as very sensitive, suilty,

fearful, anxious, or obsessed with being perfect may also involve.



3) Social factors

Socio-economic and cultural factors such as gender, religion, culture, socio-
economic status, and marital status may be the risk factors of depression. For
examples, women are more likely to have depression than men, single marital status
is associated with depression, and differences in culture in different countries result in
different prevalences of depression.

2.1.4 Assessment of depression

Depression assessment can be divided into two types: (Charernboon, 2011)

1) Self-report measurement

A self-report measurement is a depression assessment that the respondents
were self-evaluators. This type of evaluation is very useful and can be evaluated in a
large number of samples. This type of measurement does not need a lot of personnels.
However, there may be the limitation that respondents must be able to read and
write. The examples of evaluation form included in this category are Thai Geriatric
Depression Scale, Thai Hospital Anxiety and Depression Scale, Children's Depression
Inventory, The Center for Epidemiologic Studies Depression Scales, Health-Related
Self-Reported Scale, Thai Depression Intervention, Thai version Patient Health
Questionnaire, and etc.

2) Clinician-rated measurement

Clinician-rated measurement is an assessment of depression that the patients

were interviewed by trained physicians or healthcare providers. The advantages of this



type of assessment are that it is quite accurate and can be used in respondents who
cannot read and write. However, there are some disadvantages that it may not be
suitable for screening in large numbers of population, and it takes time and needs
many evaluators. This evaluation form included in this category such as Hamilton
Rating Scale for Depression, Beck Depression Inventory (BDI), Montgomery-Asberg
Depression Rating Scale, and etc. Table 1 shows the type of depression assessment.

2.1.5 Treatment for depression

There are four types of treatment for depression (Friedman and Anderson,
2014):

1) Medical treatment

The medications for depression include selective serotonin reuptake inhibitors
(SSRIs), serotonin and norepinephrine reuptake inhibitors (SNRIs), tricyclic
antidepressants (TCAs), monoamine oxidase inhibitors (MAQIs), and other medications
including monoamine receptor-active drugs, and norepinephrine/dopamine reuptake
inhibitors.

2) Psychological treatment

Psychological treatments (also known as talking therapies) can help patients
change their thinking patterns and improve their coping skills such as nondirective
therapy/counseling, problem-solving therapy, cognitive-behavioral therapy (CBT),

behavior therapy/behavioral activation, and interpersonal psychotherapy (IPT).
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3) Physical treatment

The main physical treatments for depression comprise drug treatments and
electroconvulsive therapy (ECT). ECT is a method of inducing seizures by stimulating
the brain through the brain, which can result in the treatment of psychiatric disorders.
ECT is a relatively safe procedure and has some short-term side-effects.

4) Complementary treatment

Complementary therapy refers to a set of health care practices such as herbal
medicine, nutritional therapy, massage therapy, homeopathy, traditional Chinese
medicine, and acupuncture that are not included in the primary health care system.
These health care practices have been used in previous studies and they may be

useful for depression (Slomon and Adams, 2015).
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2.2 Metabolic syndrome

The metabolic syndrome is a group of characteristics that increases risk for
developing cardiovascular disease (CVD) and type 2 diabetes mellitus (type 2 DM).
These are related to abnormal obesity, elevated serum triglycerides, reduced serum
HDL-C, raised blood pressure, insulin resistance or sglucose intolerance, and
proinflammatory (elevated C-reactive protein, CRP) and prothrombotic (increased
plasma plasminogen activator inhibitor (PAI-1) and fibrinogen) states (Beilby, 2004;
Grundy et al., 2005).

2.2.1 Clinical diagnosis of metabolic syndrome

There are several criteria used to diagnose metabolic syndrome such as World
Health Organization (World Health Organization, 1999), the European Group for the
Study of Insulin Resistance (EGIR) (Balgau and Charles, 1999), the American Association
of Clinical Endocrinologists (AACE) (Grundy et al,, 2005), the National Cholesterol
Education Program Adult Treatment Panel (NCEP ATP) IIl (National Institutes of Health,
2002), and the International Diabetes Federation (IDF) (George et al., 2005). The NCEP
ATP lll and IDF criteria are commonly used to assess the metabolic syndrome in general
population (Pan et al., 2008). However, there are some differences in details between
NCEP ATPIIl and IDF criteria. The NCEP ATP Ill criteria focus on abdominal adiposity, high
blood pressure, hyperglycemia, and elevated triglyceridemia and low HDL-C, whereas

the IDF criteria focuses on central obesity (Grundy et al., 2005; Pan et al., 2008). The
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NCEP ATP Ill criteria and IDF criteria are presented in Table 2. According to NCEP ATP Il
criteria, people who have three or more components are considered to have
metabolic syndrome (National Institutes of Health, 2002). According to the IDF criteria,
for a person to be defined as having the metabolic syndrome, they must have central
obesity (large waist circumference) plus any two of four factors.

Table 2 The metabolic syndrome defined by NCEP ATP Il and IDF criteria®

Components Criteria

Waist circumference (WC)° Male > 90 cm

Female > 80 cm
Fasting plasma glucose (FPG) > 100 mg/dl or

previous diagnosed type 2 DM
Triglyceride (TG) > 150 mg/dl or

Drug treatment for triglyceridemia
High-density lipoprotein cholesterol (HDL-C) Male < 40 mg/dl

Female < 50 mg/dl or

Drug treatment for low HDL-C
Blood pressure (BP) > 130/85 mmHg or

Drug treatment for hypertension

*NCEP ATP Il = three or more components, IDF = Waist circumference plus any two
of four components

® Using the cut-off point of waist circumference for Asian population as > 90 cm in
male and > 80 cm in female (Grundy et al., 2005; World Health Organization Western
Pacific Region. et al., 2000).
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2.2.2 Epidemiology of metabolic syndrome

The number of people with metabolic syndrome are raising worldwide. The
prevalence of metabolic syndrome varied across different countries depending on age,
race, gender, and other variables. Park et al. (2003) studied the prevalence of metabolic
syndrome defined by NCEP ATP Ill guideline in the United State (US) population. They
found that the prevalence were 22.8% in men and 22.6% in women. The highest
prevalence was found in Mexican American. Using IDF criteria, Ramphal et al. (2014)
found that the prevalence of metabolic syndrome was 34% in US population. In the
study, the prevalence was lower in Mexican American men than Mexican American
women. Recent study by Aguilar et al. (2015) in the US population aged >20 years
showed that the prevalence of metabolic syndrome using the NCEP ATPIII criteria was
33.0% with significantly higher prevalence in women compared with men (35.6% and
30.3%, respectively). In 10 European countries, the prevalence of metabolic syndrome
defined by ATP Ill criteria was 24.3% (Scuteri et al., 2015).

In Asian countries, there were several studies about the prevalence of
metabolic syndrome. In South Korea, the prevalence of metabolic syndrome in 1998,
2001, 2005 and 2007 was 24.9%, 29.2%, 30.4%, and 31.1%, respectively. Over the 10
years, the low HDL-C, abdominal obesity, hypertriglyceridemia increased by 13.8%,
8.7% and 4.9%, respectively (Lim et al., 2011). Afterward, in 2008-2013, the prevalence
of metabolic syndrome was 28.9% in South Korean people. Age and obesity were

associated with increased metabolic syndrome risk in both men and women. It was
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also found that metabolic syndrome was related to vitamin D deficiency. (Tran et al,,
2017). Urashima et al. (2005) studied in 22,892 Japanese population aged 20-93 years
old (72.2% in males and 27.8% in females). They found that the prevalence of
metabolic syndrome was 8.4%, and it may be associated with smoking, size of food
portion, alcohol consumption, and family history of hypertension and diabetes. Xiao
et al. (2015) studied in 20,502 rural Chinese population (13,505 women and 6,997 men)
aged 18-74 years and found that the prevalence of metabolic syndrome was 21.1%.
In Thailand, metabolic syndrome is common in adults aged 15 years and over
(Public Health Survey, 2009). There were several studies on the prevalence of
metabolic syndrome in Thailand. Aekplakorn et al. (2011) investigated the prevalence
of metabolic syndrome defined by both IDF and NCEP ATP Ill criteria in 5,305 Thai
adults aged 35 years and over. The results showed that the prevalence of metabolic
syndrome was 24.0% (16.4% in men and 31.6% in women) by IDF criteria and 32.6%
(28.7% in men and 36.4% in women) by NCEP ATPIII criteria. In Bangkok, Lohsoonthorn
et al. (2007) studied the prevalence of metabolic syndrome using NCEP ATPIIl criteria
in 1,339 professional and office workers (535 men and 804 women) who participated
in the annual health checkup of King Chulalongkorn Memorial Hospital. They found
that the prevalence of metabolic syndrome was 15.2%, and the prevalence in males
(25.8%) was higher than in females (8.2%). The most common metabolic abnormalities

in both men and women were high blood pressure and body mass index (BMI).
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The prevalence of metabolic syndrome was also investigated in some
provinces of Thailand. Kaewtrakulpong (2008) found that the prevalence of metabolic
syndrome in 1,004 people in Si Chiang Mai District, Nong Khai Province was 16.9% by
NCEP ATPIIl, 15.0% by IDF and 3.7% by WHO. Moreover, the higher prevalence was
shown in female and elderly. In Nakhon Ratchasima Province, the prevalence of
metabolic syndrome was 15.4% defined by IDF and 17.9% defined by NCEP ATPII
(Sutadarat et al, 2009). In suburban community in Pathum Thani Province, the
prevalence of metabolic syndrome defined by NCEP ATP Il guideline in 222 people
aged 35-65 years was 36.49% with no significant differences between males and
females (Yuenyongchaiwat et al,, 2016). In Khon Kaen Province, the prevalence of
metabolic syndrome determined by the modified ATPIII criteria in 307 healthy men
and 295 healthy females aged 20 - 90 years who participated in annual health
examination between 2003-2004 was 15.0%. The prevalence was increased with age
(9.5% in the age group of 20-39 to 24.7% in the age group of over 50) (Pongchaiyakul
et al., 2007).

2.3 Depression and metabolic syndrome

2.3.1 Depression and components of metabolic syndrome

Depression and metabolic syndrome are common and have significant impact
on health outcomes. There were several studies about depression and the
components of metabolic syndrome. From the systemic review, the coexistence of

diabetes and depression is associated with significant morbidity, mortality, and
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increased healthcare cost (Egede and Ellis, 2010). Zheng et al. (2014) investigated the
relationship between depressive symptoms and waist-to-hip ratio (WHR), dyslipidemia,
glycemic levels or blood pressure among 11,908 diabetic and non-diabetic Chinese
women aged =40 years. The results showed relationships between WHR, total
cholesterol, haemoglobin Alc, diastolic blood pressure, and depressive symptoms
among non-diabetic women. Moreover, the prevalence of depressive symptoms was
significantly higher in previously diagnosed diabetes, compared with the non-diabetic
subjects. Li et al. (2009) studied the correlation between depression and diabetes in
U.S. adults. The results showed that the unadjusted and age-adjusted prevalences of
undiagnosed depression were 8.7% and 9.2% respectively. About 45% of diabetic
patients with depression were undiagnosed. Based on the study, depression is
associated with increased risk of diabetes-related complications. Therefore, early
detection of depression is needed in clinical settings.

For Thai population, there were some studies about depression and the
components of metabolic syndrome. Jarassaeng et al. (2012) studied about depression
in patients with chronic disease at Srinakarin Hospital, Khonkaen Province. The results
showed that the prevalence of depression in diabetic patients was 39.6%. In addition,
the association between depression and glycemic control was investigated in diabetic
patients at Phuthasothon Hospital, Chachoengsao Province and the association
between depression and dietary control and glycemic control were found (Wirunrat

and Pongthananikorn, 2013).
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2.3.2 Depression and metabolic syndrome

In Asian countries, there were several studies examining the prevalence of
metabolic syndrome in depressed patients. In India, Agarwal et al. (2016) studied the
prevalence of metabolic syndrome in patient with depression at the Department of
Psychiatry, King George’s Medical University. The results showed that the prevalence
of metabolic syndrome was significantly higher in the depression group when
compared to the healthy controls. In South Korea, the cross-sectional study in 23,385
women aged 19 years and older showed higher prevalence of metabolic syndrome in
women with a prior diagnosis of depression than those without diagnosed depression
(26.20% and 19.07%, respectively). In addition, it was found that depression was
significantly associated with metabolic syndrome (odd ratio, 1.20; 95% confidence
interval, 1.01-1.43) (Park et al., 2016).

There are few studies about the prevalence of metabolic syndrome in patients
with depression and other mental health problems in Thailand. Suttajit and Pilakanta
(2013) studied the prevalence of metabolic syndrome and its association with
depression in patients with schizophrenia at Maharaj Nakorn Chiang Mai Hospital. In
this study, the prevalence of metabolic syndrome defined by the modified NCEP-ATP
Il and IDF criteria were 37.0% and 35.0%, respectively. In 110 patients with major
depressive disorder (aged 21-82 years) at Siriraj Hospital, Kooptiwoot et al. (2012) found

that the prevalence of metabolic syndrome defined by IDF criteria was 31.3%.
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2.3.3 Depression and dietary pattern

Dietary pattern is one of the factors associated with the pathology of
depression. It was found that healthy food such as fruits, vegetables, grains, poultry,
fish, and low fat foods can reduce the risk of depression (Lai et al., 2014). Fruits and
vegetables protect against neuronal damage from oxidative stress by antioxidant
activity of some components in fruits and vegetables (Akbaraly et al., 2009). Dietary
fiber from grains also affects the intestinal microflora, which affects behavior and mood
(Dash et al., 2015). Several studies have provided evidence that omega-3 fatty acids
(polyunsaturated fatty acids, PUFAs) reduced the risk of depression (Colangelo et al,,
2009; Grosso et al., 2014). There is an evidence suggesting relationship between high
levels of fish intake and low incidence of depression (Hibbeln, 1998). The mechanism
involved may be the reduction of inflammation in the nervous system and the
induction of serotonin release from the serotonin neurons (Lai et al., 2014; Rogers,
2007). Moreover, other nutrients such as folate highly found in fruits and vegetables,
vitamin B12 highly found in meat and vitamin B1 highly found in whole grain cereals,
can reduce the risk of depression. It was found that the people with stress had low
plasma concentrations of antioxidants. Therefore, antioxidants such as vitamin C and
vitamin E may help prevent or treat depression. However, there have been only few
studies revealing the effects of antioxidants on depression symptoms (Okura et al.,

2009; Sahraian et al., 2015).



CHAPTER IlI
MATERIALS AND METHODS

3.1 Research design

This study was an observational descriptive cross-sectional design to determine
the prevalence of depression and metabolic syndrome and to examine the association
of depression with metabolic syndrome and dietary pattern in working age people in
Bangkok. The study was approved by The Research Ethics Review Committee for
Research Involving Human Research Participants, Health Sciences Group,
Chulalongkorn University (COA No. 166/2017) (Appendix A).
3.2 Population and Samples

Population  : Working age population in Bangkok

Samples : Working age population in Bangkok who received the annual
health examination during October, 2017 through March, 2018.

3.2.1 Sample size

The number of participants participating in this study was calculated as follow:

n - (Zas2)’ PQ
d2
By n = number of sample
Zop = the standard value under normal curve at 95%

= 1.96
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P = proportion of the prevalence of metabolic
syndrome = 0.326 (Aekplakorn et al., 2011)

Q S 1-P

d = acceptable error allowable in estimating

proportion in sample size and population =

0.05

The number of participants in this study was

(1.96)4(0.326)(1-0.326)

)
1

(0.05)°
= 338
The number of participants was adjusted 20% for error in collecting sample.

n/(1-R)

Sample size

338/(1-0.2)
= 423
3.2.2 Inclusion and exclusion criteria
Males or females aged 20 years and over who were the office workers and
received the annual health examination were included. In addition, the participants
must be able to read and write Thai language, and informed consent must be provided

before the data collection. The pregnant or breastfeeding women were excluded.
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3.3 Research instruments

3.3.1 Measuring tape for measurement of waist circumference

3.3.2 The participants information sheet and informed consent form

(Appendix A)

3.3.3 Research questionnaires were composed of four parts: (Appendix B)

Part 1 Demographic information

This questionnaire comprised of 8 questions (5 questions for general
information; gender, age, occupation, exercise, and physical activity) and 3 questions
for health information; smoking, alcohol consumption and medication use).

Part 2 Center for Epidemiologic Studies Depression Scale; CES-D (Thai version)

The self-report questionnaire was used for scanning the depression’s screening
in working age population in Bangkok. CES-D is composed of 20 questions. If persons
have total score above 16 of 60, they will be considered as the person with depression
(Kuptniratsaikul and Ketmarn, 1997).

Part 3 Food frequency questionnaire

This test comprised of 13 questions. The questionnaire was proven by 3 experts
for testing validity, and they were corrected according to expert’s recommendations.
The reliability was tested in 30 persons who had similar characteristics to the samples.

The reliability of food frequency questionnaire by Cronbach’s alpha was 0.709.
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Part 4 Metabolic syndrome assessment

There were 5 components of metabolic syndrome. These included WC, FPG,
TG, HDL-C, and BP.
3.4 Research procedure

The participants in this study were recruited by sampling in working age
population 8 districts from 21 districts of an inner area in Bangkok. These districts
included Pathumwan, Din Daeng, Huai Khwang, Sathorn, Chatuchak, Bangsue, Phaya
Thai, Ratchathewi. Fifty participants per district were randomly recruited in this study.
The procedure of the study was explained and the informed consent form was
provided to each participant. The participants’ information including gender, age,
occupation, and lifestyle behaviors (physical exercise’s behavior, smoking and alcohol
consumption) was collected. The participants were asked to do the CES-D test and the
food frequency questionnaires. WC of the participants was measured by researcher.
The data from annual health examinations were collected including FPG, TG, HDL-C
and BP. The diagnosis of metabolic syndrome was defined by NCEP-ATP III.
3.5 Data analysis

The general information of the participants (gender, age, occupation, exercise,
physical activity, health behavior information, and the prevalences of depression and
metabolic syndrome) were presented as number, percentage of frequency, and
mean =+ standard deviation. The relationship between depression and metabolic

syndrome was interpreted by chi-square test. Multivariate analysis was illustrated the
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relationship between each variable of dietary pattern and depression by multiple

logistic regression.



CHAPTER IV
RESULTS

The purpose of this study was to investigate the prevalence of depression and
metabolic syndrome and to examine the relationship between depression and
metabolic syndrome in working age population in Bangkok. Data were collected from
446 working age people in Bangkok using questionnaires. In this study, depression was
defined by CES-D, and metabolic syndrome was defined by NCEP ATP Il modification
criteria.

4.1 Prevalence of depression and metabolic syndrome and its components

There were 446 participants in this study. One hundred and twenty-three
participants (27.6%) were males and 323 (72.4%) were females. The average age of
participants was 35.6 + 9.5 years. There were no significant differences in age,
occupation, physical activity, and medication between males and females. There were
significant differences in exercise, smoking, and alcohol consumption between groups
(Table 3). The prevalence of depression and metabolic syndrome are presented in
Table 4. The results showed that the prevalence of depression was 29.4% which higher
in females than males. The average CES-D score of all participants was 12.15 + 6.7,
and the average CES-D score of participants in the depression group was 20.47 + 4.46.
The prevalence of metabolic syndrome was 12.6% which higher in males than females

in this study.
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Variables Male Female Total p - value®
N (%) N (%) N (%)
Age (years)
20-29 39 (31.7) 101 (31.3) 140 (31.4)
30-39 51 (41.5) 137 (42.4) 188 (42.2)
40-49 16 (13.0) 53 (16.4) 69 (15.5) 0.458
50-59 16 (13.0) 26 (8.0) 42 (9.4)
>60 1 (0.8) 6 (1.9) 7 (1.6)
Mean + SD 36.0 £ 9.7 354 +9.4 356 +9.5 0.582"
Occupation
Employee a4 (3.3) 19 (5.9) 23 (5.2)
Office worker 77 (62.6) 213 (65.9) 290 (65.0)
Government officer/ 36 (29.3) 81 (25.1) 117 (26.2) 0.166
state enterprise worker
Business owner/Trader 3 (2.4) 1 (0.3) 4 (0.9)
Others 3 (2.4) 9 (2.8) 12 (2.7)
Exercise
Never 36 (29.3) 146 (45.2) 182 (40.8)
< 3 days/week, <30 min 21 (17.1) 77 (23.8) 98 (22.0)
< 3 days/week, = 30 min 31 (25.2) 35 (10.8) 66 (14.8) < 0.001
> 3 days/week, < 30 min 3 (2.4) 8 (2.5) 11 (2.5)
> 3 days/week, > 30 min 32 (26.0) 57 (17.6) 89 (20.0)
Physical activity (n=122) (n=315) (n=437)
Low 7 (5.7) 11 (3.5) 18 (4.1)
Moderate 43 (35.2) 107 (34.0) 150 (34.3) 0.523
High 72 (59.0) 197 (62.5) 269 (61.6)

% Chi-square test for comparison between males and females

®Independent sample T-test for comparison between males and females



Table 3 Characteristics of the participants stratified by gender (continued)

27

Variables Male Female Total p - value®
N (%) N (%) N (%)
Cigarette smoking
Non-smoker 90 (73.2) 317 (98.1) 407 (91.3)
Ex-smoker 16 (13.0) 19 (4.3) 19 (4.3) < 0.001
Smoker 17 (13.8) 20 (4.5) 20 (4.5)
Alcohol consumption
Never 60 (48.8) 237 (73.4) 297 (66.6)
Sometime (1-3 times/week) 58 (47.2) 82 (25.4) 140 (31.4) < 0.001
Often (> 3 times/week) 5 (4.1) 4 .(1.2) 9 (2.0)
Medications
No 101 (82.1) 262 (81.1) 363 (81.4)
Diabetic/Dyslipidemia 13 (10.6) 22 (6.8) 35 (7.8) 0.256
Hypertension
Depression 0 (0.0) 3 (0.9) 3(0.7)
Others 9 (7.3) 36 (11.1) 45 (10.1)
? Chi-square test for comparison between males and females
Table 4 Prevalence of depression and metabolic syndrome
Variables Male Female Total
n (%) n (%) n (%)
Depression
No 89 (72.4) 226 (70.0) 315 (70.6)
CES-D score (Mean + SD) 8.93 +3.37 8.59 + 3.81 8.69 + 3.70
Yes 34 (27.6) 97 (30.0) 131 (29.4)
CES-D score (Mean + SD) 20.18 +3.89 2058 + 4.66 2047 +4.46
CES-D scores (Mean + SD) 12.04 + 6.2 12.19 £ 6.9 1215+ 6.7
Metabolic syndrome
No 103 (83.7) 287 (88.9) 390 (87.4)
Yes 20 (16.3) 36 (11.1) 56 (12.6)
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4.2 Demographic data

The demographic data of the participants included gender, age, occupation,
exercise, physical activity, smoking, alcohol consumption, and medication. When
stratified by depression, the characteristics of the participants are presented in table
5. There were 315 participants in non-depression group and 131 participants in
depression group. There were no significant differences in gender, average age,
exercise, cicarette, smoking, and alcohol consumption between the non-depression
and depression groups. There were significant differences in occupation between both
groups (p = 0.035). Most of the participants in both groups had no exercise. There were
significant difference in physical activity between groups (p < 0.001). Most of the
participants in both groups were non-smokers. In addition, they had no alcohol
consumption and no medication use.

When the participants were classified by metabolic syndrome, the
characteristics are shown in table 6. There were no significant differences in gender,
occupation, exercise, cigarette smoking, and alcohol consumption between the
participants in non-metabolic syndrome and metabolic syndrome groups. The average
age of the participants with metabolic syndrome was significantly higher than those
without metabolic syndrome (42.4 + 10.0 and 34.6 + 9.0 years; p < 0.001). Most of the
participants in both groups were office workers and had non-exercise behavior. The
results showed that there was significant difference in physical activity between the

metabolic syndrome and non-metabolic syndrome groups (p = 0.001). More than 50%



29

of the participants were non-smokers and had no alcohol consumption. For the
medication use, there was significant difference between both groups
(p = 0.001).
4.3 Dietary pattern data

The dietary patterns were determined by food frequency questionnaire. Table
7 presents the dietary pattern of the participants stratified by depression status. There
were significant differences in whole grain, vegetable and fruits intakes (p = 0.021, p =
0.025, p = 0.017, respectively) between the non-depression and depression groups.
Table 8 presents the dietary pattern of the participants stratified by metabolic
syndrome status. There were no significant differences in dietary patterns between the

non-metabolic syndrome and metabolic syndrome groups.
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Table 5 Characteristics of the participants stratified by non-depression and depression

groups
Variables Non-depression Depression Total p-value®
group group
(n=315) (n=131)
N (%) N (%) N (%)
Gender
Male 89 (28.2) 34 (25.9) 123 (27.6) 0.621
Female 226 (71.8) 97 (74.1) 323 (72.4)
Age (years)
20-29 105 (33.3) 35 (26.7) 140 (31.4)
30-39 130 (41.3) 58 (44.3) 188 (42.2)
40-49 48 (15.2) 21 (16.0) 69 (15.5) 0.673
50-59 27 (8.6) 15 (11.5) 42 (9.4)
>60 ) 6 (1.5) 7 (1.5)
Mean + SD 353+ 9.5 36.4 +9.2 35.6 + 9.5 0.229°
Occupation
Employee 12 (3.8) 11 (8.9) 23 (5.2)
Office worker 200 (63.5) 90 (68.7) 290 (65.0)
Government officer/ 88 (27.9) 29 (22.1) 117 (26.2)  0.035
state enterprise worker
Business owner/Trader 3 (1.0) 1 (0.8) 4 (0.9)
Others 12 (3.8) 0 (0.0) 12 (2.7)

¢ Chi-square test for comparison between depression and non-depression groups

®Independent sample T-test for comparison between depression and non-depression

groups
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Table 5 Characteristics of the participants stratified by non-depression and depression

groups (continued)

Variables Non-depression Depression Total p-value®
group group
(n=315) (n=131)
N (%) N (%) N (%)
Exercise
Never 126 (40.0) 56 (42.8) 182 (40.8)
< 3 days/week, <30 min 61 (19.4) 37 (28.2) 98 (22.0)
< 3 days/week, > 30 min 50 (15.9) 16 (12.2) 66 (14.8)  0.130
> 3 days/week, < 30 min 8 (2.5) 3 (2.3) 11 (2.4)
> 3 days/week, > 30 min 70 (22.2) 19 (14.5) 89 (20.0)
Physical activity (n=437)
Low 11 (3.6) 7 (5.5) 18 (4.1)
Moderate 90 (29.0) 60 (45.3) 150 (34.3) <0.001
High 209 (67.4) 60 (47.2) 269 (61.6)
Cigarette smoking
Non-smoker 287 (91.1) 120 (91.6) 407 (91.3)
Ex-smoker 12 (3.8) 7 (5.3) 19 (4.2)  0.507
Smoker 16 (5.1) 4 (3.1) 20 (4.5)
Alcohol consumption
Never 213 (67.6) 84 (64.1) 297 (66.6)
Sometime (1-3 times/week) 95 (30.2) a5 (34.4) 140 (31.4) 0.635
Often (> 3 times/week) 7 (2.2) 2 (1.5) 9 (2.0)

* Chi-square test for comparison between depression and non-depression group groups
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Table 5 Characteristics of the participants stratified by non-depression and depression

groups (continued)

Variables Non-depression  Depression Total p-value®
group group
(n=315) (n=131)
N (%) N (%) N (%)
Medications
No 258 (81.9) 105 (80.2) 363 (81.4)
Diabetic/Dyslipidemia 26 (2.3) 9 (6.9) 35 (7.8)
Hypertension 0.455
Depression 1 (0.3) 2 (1.5) 3 (0.7)
Others 30 (9.5) 15 (11.4) 45 (10.1)

? Chi-square test for comparison between depression and non-depression groups
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Table 6 Characteristics of the participants classified by modified NCEP ATP Il criteria

Variables Non-metabolic Metabolic Total p-value®
syndrome group syndrome group
(n=390) (n=56)
N (%) N (%) N (%)
Gender
Female 103 (26.4) 20 (35.7) 123 (27.6) 0.145
Male 287 (73.6) 36 (64.3) 323 (72.4)
Age (years)
20-29 135 (34.6) 5 (8.9) 140 (31.9)
30-39 170 (43.6) 18 (32.1) 188 (42.1)
40-49 52 (13.3) 17 (30.4) 69 (15.5) <0.001
50-59 26 (6.7) 16 (28.6) 42 (9.4)
>60 7 (1.8) 0 (0.0) 7 (1.6)
Mean + SD 34.6 £ 9.0 42.4 +10.0 356+ 9.5 <0.001°
Occupation
Employee 19 (4.9) 4 (7.2) 23 (5.2)
Office worker 257 (65.9) 33 (58.9) 290 (65.0)
Government officer/ 99 (25.4) 18 (32.1) 117 (26.2)  0.649
state enterprise worker
Business owner/Trader 4 (1.0) 0 (0.0) 4 (0.9)
Others 11 (2.8) 1(1.8) 12 (2.7)

 Chi-square test for comparison between metabolic syndrome and non-metabolic

syndrome groups

® Independent sample T-test for comparison between metabolic syndrome and non-

metabolic syndrome groups
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Table 6 Characteristics of the participants classified by modified NCEP ATP Il criteria

(continued)

Variables Non-metabolic Metabolic Total p-value®

syndrome group syndrome group

(n=390) (n=56)
N (%) N (%) N (%)
Exercise
Never 157 (40.3) 25 (44.6) 182 (40.8)
< 3 days/week, <30 min 80 (20.5) 18 (32.2) 98 (22.0)
< 3 days/week, > 30 min 62 (15.9) 4 (7.1) 66 (14.8)  0.097
> 3 days/week, < 30 min 11 (2.8) 0 (0.0 11 (2.4)
> 3 days/week, > 30 min 80 (20.5) 9 (16.1) 89 (20.0)
Physical activity (n=437)
Low 11 (2.9) 7 (12.5) 18 (4.1)
Moderate 127 (33.3) 23 (41.1) 150 (34.3)  0.001
High 243 (63.8) 26 (46.4) 269 (61.6)
Cigarette smoking
Non-smoker 357 (91.5) 50 (89.3) 407 (91.3)
Ex-smoker 17 (4.4) 2 (3.6) 19 (4.2) 0575
Smoker 16 (4.1) 4 (7.1) 20 (4.5)
Alcohol consumption
Never 256 (65.6) 41 (73.21) 297 (66.6)
Sometime(1-3times/week) 125 (32.1) 15 (26.79) 140 (31.4) 0.342
Often (> 3 times/week) 9 (2.3) 0 (0.0) 9 (2.0)

¢ Chi-square test for comparison between metabolic syndrome and non-metabolic

syndrome groups
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Table 6 Characteristics of the participants classified by modified NCEP ATP Il criteria

(continued)

Variables Non-metabolic Metabolic Total p-value®

syndrome group syndrome group

(n=390) (n=56)
N (%) N (%) N (%)

Medications

No 332 (85.1) 31 (55.4) 363 (81.4)
Diabetic/Dyslipidemia 17 (4.4) 18 (32.1) 35(7.9)

Hypertension <0.001

Depression 2 (0.5) 1(1.8) 3(0.7)
Others 39 (10.0) 6 (10.7) 45 (10.0)

® Chi-square test for comparison between metabolic syndrome and non-metabolic

syndrome groups
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Table 7 Dietary pattern of the participants stratified by non-depression and depression

groups
Variables Non-depression Depression Total p-value®
group group
(n=315) (n=131)
N (%) N (%) N (%)
Bakery product intake
< 3 days/week 242 (76.8) 101 (77.1) 343 (76.9)  0.950
> 3 days/week 73 (23.2) 30 (22.9) 103 (23.1)
High-sugar food intake
< 3 days/week 201 (63.8) 80 (61.1) 281 (63.0)  0.585
> 3 days/week 114 (36.2) 51 (38.9) 165 (37.0)
Fatty meat intake
< 3 days/week 263 (83.5) 112 (85.5) 375 (84.1)  0.598
> 3 days/week 52 (16.5) 19 (14.5) 71 (15.9)
Fish food intake
< 3 days/week 53 (16.8) 19 (14.5) 72 (16.1)  0.544
> 3 days/week 262 (83.2) 112 (85.5) 374 (83.9)
Fried food intake
< 3 days/week 222 (70.5) 86 (65.6) 308 (69.1)  0.315
> 3 days/week 93 (29.5) 45 (34.4) 138 (30.9)
Single-plate food intake
< 3 days/week 250 (79.4) 105 (80.2) 355 (79.6)  0.851
> 3 days/week 65 (20.6) 26 (19.9) 91 (20.4)

% Chi-square test for comparison between depression and non-depression groups
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Table 7 Dietary pattern of the participants stratified by non-depression and depression

groups (continued)

Variables Non-depression  Depression Total p-value®
group group
(n=315) (n=131)
N (%) N (%) N (%)

Coconut milk food intake
< 3 days/week 306 (97.1) 124 (94.7) 430 (96.4) 0.198
> 3 days/week 9 (2.9 7 (5.3) 16 (3.6)
Snack intake
< 3 days/week 259 (82.2) 114 (87.0) 373 (83.6) 0.212
> 3 days/week 56 (17.8) 17 (13.0) 73 (16.4)
Semi-instant food intake
< 3 days/week 300 (95.2) 127 (96.9) 427 (95.7)  0.416
> 3 days/week 15 (4.8) 4 (3.1) 19 (4.3)

Salty processed food intake
< 3 days/week 303 (96.2) 123 (93.9) 426 (95.5)  0.286

> 3 days/week 12 (3.8) 8 (6.1) 20 (4.5)

Whole grain intake
< 3 days/week 91 (28.9) 24 (18.3) 115 (25.8) 0.021
> 3 days/week 224 (71.1) 107 (81.7) 331 (74.2)

Vegetable intake

< 3 days/week 181 (57.5) 60 (45.8) 241 (54.0)  0.025
> 3 days/week 134 (42.5) 71 (54.2) 205 (46.0)

Fruit intake
< 3 days/week 169 (53.7) 54 (41.2) 223 (50.0)  0.017
> 3 days/week 146 (46.3) 77 (58.8) 223 (50.0)

% Chi-square test for comparison between depression and non-depression groups
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Table 8 Dietary pattern of the participants stratified by metabolic syndrome as
defined by modified NCEP ATP Il criteria

Variables Non-metabolic Metabolic Total p-value®

syndrome group syndrome group

(n=390) (n=56)
N (%) N (%) N (%)
Bakery product intake
< 3 days/week 296 (75.9) a7 (83.9) 343 (76.9) 0.182
> 3 days/week 94 (24.1) 9 (16.1) 103 (23.1)
High-sugar food intake
< 3 days/week 242 (62.1) 26 (69.6) 281 (63.0) 0.271
> 3 days/week 148 (37.9) 17 (30.4) 165 (37.0)
Fatty meat intake
< 3 days/week 331 (84.9) a4 (78.6) 375 (84.1) 0.228
> 3 days/week 59 (15.1) 12 (21.4) 71 (15.9)
Fish food intake
< 3 days/week 60 (15.4) 12 (21.4) 72 (16.1)  0.250
> 3 days/week 330 (84.6) 44 (78.6) 374 (83.9)
Fried food intake
< 3 days/week 273 (70.0) 35 (62.5) 308 (69.1) 0.256
> 3 days/week 117 (30.0) 21 (37.5) 138 (30.9)
Single-plate food intake
< 3 days/week 308 (79.0) 47 (83.9) 355 (79.6)  0.390
> 3 days/week 82 (21.0) 9 (16.1) 91 (20.4)

? Chi-square test for comparison between metabolic syndrome and non-metabolic

syndrome groups
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Table 8 Dietary pattern of the participants stratified by metabolic syndrome as
defined by modified NCEP ATP Il criteria (continued)

Variables Non-metabolic Metabolic Total  p-value®

syndrome group syndrome group

(n=390) (n=56)
N (%) N (%) N (%)
Coconut milk food intake
< 3 days/week 378 (96.9) 52 (929) 430 (96.4) 0.126
> 3 days/week 12 (3.1) 4 (7.1) 16 (3.6)
Snack intake
< 3 days/week 324 (83.1) 49 (87.5) 373 (83.6) 0.403
> 3 days/week 66 (16.9) 7 (125 73 (16.4)
Semi-instant food intake
< 3 days/week 374 (95.9) 53 (94.6) 427 (95.7) 0.664
> 3 days/week 16 (4.1) 3 (5.4) 19 (4.3)
Salty processed food intake
< 3 days/week 374 (95.9) 52 (92.9) 426 (95.5) 0.304
> 3 days/week 16 (4.1) 4 (7.1) 20 (4.5)
Whole grain intake
< 3 days/week 100 (25.6) 15 (26.8) 115 (25.8) 0.855
> 3 days/week 290 (74.4) 41 (73.2) 331 (74.2)
Vegetable intake
< 3 days/week 211 (54.1) 30 (53.6) 241 (54.0) 0.941
> 3 days/week 179 (45.9) 26 (46.4) 205 (46.0)
Fruit intake
< 3 days/week 190 (48.7) 33 (58.9) 223 (50.0) 0.153
> 3 days/week 200 (51.3) 23 (41.1) 223 (50.0)

? Chi-square test for comparison between metabolic syndrome and non-metabolic

syndrome groups



40

4.4 Metabolic syndrome and its components

The mean values of five metabolic syndrome components of all participants
were in normal range (Table 9). The number of the components of the metabolic
syndrome of the participants in non-depression group and depression group are
presented in Table 10. The results showed that there were no significant differences
in metabolic syndrome components between participants in the non-depression and
depression groups. Table 11 presents the number of the metabolic syndrome
components of the participants with and without metabolic syndrome as defined by
modified NCEP ATP Il criteria. The results showed that there were significant differences
in every components of metabolic syndrome between participants in the non-
metabolic syndrome group and metabolic syndrome group. There were 82.1% of the
participants with metabolic syndrome having abdominal obesity, 72.7% having
increased FPG, 84.9% having high TG level, 52.0% having low HDL-C level, and 39.3%

having raised BP.
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Table 9 The mean value of variables of the components of metabolic syndrome

variables Mean + SD

Waist circumference (cm) (n=446)

Male 85.4 +10.7

Female 75.1 +£9.6
Fasting plasma glucose (mg/dL) (n=439) 90.8 =+ 187
Triglycerides (mg/dL) (n=413) 103.7 +575
HDL-C (mg/dL) (n=368)

male 59.4 +27.3

female 68.1 +223
Blood pressure (mmHg) (n=436)

SBP 1157 +£13.0

DBP 740 +938

HDL-C = high-density lipoprotein cholesterol, SBP = systolic blood pressure, DBP =

diastolic blood pressure
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4.5 Depression and metabolic syndrome

The relationship between depression and metabolic syndrome is presented in
Table 12. The results showed that depression was not associated with metabolic
syndrome (p = 0.423). The relationship between depression and all components of
metabolic syndrome including WC, FPG, TG, HDL-C, BP were analyzed by multiple
logistic regression. The results showed that none of the metabolic syndrome
components were significantly associated with depression (Table 13). Table 14
presents the number of metabolic syndrome components in the non-metabolic
syndrome and metabolic syndrome groups. Most of the participants (75.0%) with
metabolic syndrome had 3 metabolic syndrome components. Table 15 presents the
number of metabolic syndrome components in the non-depression and depression
groups. Most of the participants in the depression group (56.5%) had no metabolic
syndrome components, followed by 1 component (19.8%) and 3 components (11.6%).

Table 12 The relationship between depression and metabolic syndrome

Non-depression  Depression  p-value®

N (%) N (%)
Non-metabolic syndrome N (%) 278 (88.3) 112 (85.5)  0.423
Metabolic syndrome N (%) 37 (11.7) 19 (14.5)

¢ Chi-square test for comparison between depression and metabolic syndrome.
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Table 14 The number of metabolic syndrome components of the participants in the

non-metabolic syndrome and metabolic syndrome groups

Number of metabolic Non-metabolic Metabolic Total
syndrome components  syndrome group syndrome group

N (%) N (%) N (%)
None 248 (63.6) - 248 (63.6)
1 97 (24.9) - 97 (24.9)
2 45 (11.5) - 45 (11.5)
3 - 42 (75.0) 42 (75.0)
4 - 11 (19.6) 11 (19.6)
5 - 3 (5.4) 3 (5.4)

Table 15 The number of metabolic syndrome components of participants in the

non-depression and depression groups

Number of metabolic Non-depression  Depression group Total
syndrome components group

N (%) N (%) N (%)
None 174 (55.2) 74 (56.5) 248 (55.9)
1 71 (22.5) 26 (19.8) 97 (21.6)
2 37 (11.8) 12 (9.2) 49 (10.9)
3 23 (7.3) 15 (11.6) 38 (8.4)
4 7(2.2) 4 (3.1) 11 (2.5)
5 3 (1.0) - 3 (0.7)
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4.6 Depression and dietary pattern

The relationship between depression and each type of food intake were
analyzed by multiple logistic regression. Table 17 presents the odds ratio for the
relationship between depression and dietary patterns. The results indicated significant
relationships between depression and intakes of whole grains, vegetables and fruits.
The participants who had whole grain intake 3 days and below per week had 1.81
times higher risk of depression than those who had whole grain intake more than 3
days per week (95% Cl = 1.09-3.00, p = 0.021). The participants who had vegetable
intake 3 days and below per week had 1.60 times higher risk of depression than those
who had vegetable intake more than 3 days per week (95% Cl = 1.09-2.49 p = 0.025).
The participants who had fruit intake 3 days and below per week had 1.65 times higher
risk of depression than those who had fruit intake more than 3 days per week (95% Cl

= 1.09-2.94 p = 0.017).
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Table 16 The relationship between depression and dietary pattern

Variables Non-depression Depression  Total OR p-
n (%) n (%) n (%) (95% CI)  value®
(n=315) (n=131)

Bakery product intake

< 3 days/week 242 (76.8) 101 (77.1) 343 (76.9) 1.00

> 3 days/week 73 (23.2) 30 (22.9) 103 (23.1) 0.98 (0.61-1.59) 0.950
High-sugar food intake

< 3 days/week 201 (63.8) 80 (61.1) 281 (63.0) 1.00

> 3 days/week 114 (36.2) 51(38.9) 165(37.0) 1.12(0.74-1.71) 0.585
Fatty meat intake

< 3 days/week  263(83.5) 112 (85.5) 375 (84.1) 1.00

> 3 days/week 52 (16.5) 19 (14.5) 71 (15.9) 0.86 (0.49-1.52) 0.598
Fish food intake

< 3 days/week 53 (16.8) 19 (14.5) 72(16.1) 1.19(0.68-2.11)

> 3 days/week 262 (83.2) 112 (85.5) 374 (83.9) 1.00 0.544

Fried food intake

< 3 days/week 222 (70.5) 86 (65.7) 308 (69.0) 1.00

> 3 days/week 93 (29.5) 45 (34.3) 138 (31.0) 1.25(0.81-1.93) 0.316
Single-plate food intake

< 3 days/week 250 (79.4) 105 (80.1) 355 (79.6) 1.00

> 3 days/week 65 (20.6) 26 (19.9) 91 (20.4) 0.95(0.57-1.58) 0.851
Coconut milk food intake

< 3 days/week 306 (97.1) 124 (94.7) 430 (96.4) 1.00

> 3 days/week 9(2.9) 7(5.3) 16 (3.6) 1.92(0.69-5.27) 0.206

* p-value was based on multiple logistic regression
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Table 16 The relationship between depression and dietary pattern (n=446) (continued)

Variables Non-depression Depression  Total OR p-
n (%) n (%) n (%) (95% CI)  value®
(n=315) (n=131)

Snack intake

< 3 days/week 259 (82.2) 114 (87.0) 373 (83.6) 1.00

> 3 days/week 56 (17.8) 17(13.00  73(16.4) 0.69 (0.38-1.24) 0.214
Semi-instant intake

< 3 days/week 300 (95.2) 127 (96.9) 427 (95.7) 1.00

> 3 days/week 15 (4.8) 4(3.1) 19 (4.3) 0.63(0.21-1.94) 0.420
Salty processed food intake

< 3 days/week 303 (96.2) 123 (93.9) 426 (95.5) 1.00

> 3 days/week 12 (3.8) 8 (6.1) 20 (4.5) 1.64(0.66-4.11) 0.290
Whole grain intake

< 3 days/week 91 (28.9) 24 (18.3) 115(25.8) 1.81(1.09-3.00) 0.021

> 3 days/week 224 (71.1) 107 (81.7) 331 (74.2) 1.00

Vegetable intake
< 3 days/week 181 (57.5) 60 (45.8) 241 (54.0) 1.60 (1.09-2.49) 0.025

> 3 days/week 134 (42.5) 71(54.2) 205 (46.0) 1.00

Fruit intake
< 3 days/week 169 (53.7) 54 (41.2) 223 (50.0) 1.65(1.09-2.94) 0.017
> 3 days/week 146 (46.3) 77 (58.8) 223 (50.0) 1.00

? p-value was based on multiple logistic regression



CHAPTER V
DISCUSSION

This study was an observational descriptive cross-sectional design to investigate
the prevalence of depression and metabolic syndrome and to examine the association
of depression with metabolic syndrome and dietary pattern in working age people in
Bangkok.

5.1 Prevalence of depression and metabolic syndrome and its characteristics

The prevalence of depression in this study was 29.4%. This was higher than
those in previous studies in Thailand. According to a survey by Ministry of Public Health
(2009), the prevalence of depression in population in Bangkok aged 15 years and over
was 5.1%. In Roi-Et province, the prevalence of depression in general outpatients
department of Phanomprai Hospital aged 18-59 years old was 11.5% (Nuntatikul, 2009).
The difference may be due to the characteristics of the participants. Most of the
participants in this study were office workers (65.0%) who have long working hours. It
was found that long-term work was associated with increased stress (Bannai and
Tamakoshi, 2014). Therefore, the higher prevalence of depression in this study may
result from participants’stressful conditions of long working hours. However, the
prevalence of depression in this study was similar to some other previous studies in
South Asia. The prevalence of depression in general population who had an average

age in the range of 39-43 years in Bangladesh, India and Nepal were 39.0%, 17.7% and
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49.9%, respectively. The varied prevalences of depression among these countries may
be due to different quality of life. The lowered prevalence of depression was found in
the countries with better quality of life (Bishwajit et al., 2017).

The prevalence of metabolic syndrome defined by NCEP ATP lIl in this study
was 12.6%. This was similar to the previous studies. The prevalence of metabolic
syndrome defined by NCEP ATP Il of the professional and office workers in Bangkok
who received the annual examination was 15.2% (Lohsoonthorn et al., 2007). The
prevalence of metabolic syndrome in Nong Khai population was 16.93% (defined by
NCEP ATP Il criteria) and 15.04% (defined by IDF criteria) (Kaewtrakulpong, 2008), In
Nakhon Sawan province, the prevalence of metabolic syndrome was 18.7% (defined
by IDF) (Santibhavank, 2007). Furthermore, In Nakhon Ratchasima and Khon Kean
province, the prevalence of metabolic syndrome was 17.9% (defined by NCEP ATP III
criteria), 15.4% (defined by IDF criteria) and 15.0% (defined by NCEP ATP i),
respectively (Pongchaiyakul et al.,, 2007; Sutadarat et al., 2009). The prevalences of
metabolic syndrome in other countries, including South Korea, Japan and China were
in the range of 8.4 - 31.1% (Lim et al,, 2011; Tran et al., 2017; Urashima et al., 2005;

Xiao et al., 2015).
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5.2 Depression and metabolic syndrome

The association between depression and metabolic syndrome was found in
general population (Park et al., 2016). People with depression and metabolic syndrome
have abnormalities in eating patterns. It is well accepted that there is a relationship
between metabolic syndrome and food consumption (Moreira et al., 2016). Depression
is also known to cause unwanted health behaviors such as smoking, alcohol
consumption, low exercise, and to cause non-compliance with medical treatments,
which may lead to metabolic syndrome (Lett et al., 2004; Rozanski et al., 2005).

While a previous study found the relationship between depression and
metabolic syndrome in 42-50 year-old women (Raikkonen et al., 2002), this study found
no relationship between depression and metabolic syndrome in working age
population in Bangkok. This may be due to the age of participants. Most of the
participants in this study were early adulthood age (20-40 years old), while the
relationship between depression and metabolic syndrome was found in middle age
(40-60 years old). The percentage of the participants with depression and metabolic
syndrome was 4.26 (19 participants), which was quite small. The result from the
present study was consistent with the study by Kinder et al. (2004) who found no
relationship between depression and metabolic syndrome in population aged 17-39
years with no history of CVD and DM. They found that the prevalence of metabolic

syndrome increased in females with a history of depression. No association between
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depression and metabolic syndrome was also found in Northern Finland population
aged 31 years old (Herva et al., 2006).
5.3 Depression, metabolic syndrome and dietary pattern

Dietary intake plays an important role to depression. Several studies have
found that good quality diet is related to good mental health, and inverse association
between depression and healthy diet intake was found (Akbaraly et al., 2009; Lai et
al.,, 2014). In this study, there were 3 factors of dietary pattern that showed significant
relationships with depression. The first significant factor was whole grain intake. The
participants who had whole grain intake 3 days and below per week had 1.81 times
higher risk to have depression when compared with the participants who had whole
grain intake more than 3 days per week. The second significant factor was fruit intake.
The participants who had fruit intake 3 days and below per week had 1.65 times higher
risk to have depression when compared with the participants who had fruit intake
more than 3 days per week. The last significant factor was vegetable intake. The
participants who had vegetable intake 3 days and below per week had 1.60 times
higher risk to have depression when compared with the participants who had vegetable
intake more than 3 days per week. This result was consistent to the previous studies
(Akbaraly et al., 2009; Lai et al,, 2014; Li et al., 2017).

Whole grains, vegetables and fruits are source of dietary fiber, antioxidant and
folate. Dietary fiber helps keep the function of insulin and improve blood lipids. It also

reduces the inflammatory markers such as C-reactive protein (CRP) and tumor necrosis
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factor a receptor 2 (Huang et al., 2015). Previous studies have shown that whole grains
can help to prevent type 2 diabetes (De Munter et al.,, 2007; Huang et al., 2015),
cardiovascular diseases and cancer (Benisi-Kohansal et al., 2016; Huang et al., 2015).
Whole grains contain high dietary fiber. A high fiber diet is important for the promotion
of gut health (O'Keefe et al., 2015). One study found that higher intake of dietary fiber
may be associated with a lower prevalence of depressive symptoms (Miki et al., 2016).
Gut microflora imbalance are common in mental disorder by alteration in behavior,
cognition and emotion (Dash et al., 2015). Fiber can alter the gut microflora to reduce
oxidative stress and inflammation (Miki et al., 2016). O'Keefe et al. (2015) found that a
western diet, low fiber diet, increased gut mucosal inflammation. So high whole grain
intake may have a role in reducing risk of mental disorder such as depression.

Fruits and vegetables are high in antioxidants which protect against neuronal
damage from oxidative stress (Akbaraly et al., 2009). Antioxidants have beneficial
effects on inflammatory markers. Antioxidants in green tea (catechins, phenolic acids,
and flavonols) reduced depressive symptoms in a mouse model of post-stroke
depression (Di Lorenzo et al,, 2016). Low plasma concentrations of carotenoids are
associated with depressive symptoms and it can predict the development of new
depressive symptoms in older persons (Milaneschi et al., 2012). Depression is strongly
associated with increased levels of CRP (Ford and Erlinger, 2004). Moreover, fruits and
vegetables are source of folate, an important water-soluble vitamin. The previous

study found that low folate intake increased the risk of depression (Tolmunen et al,,
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2004). The study in general US population aged 15-39 years found that these with
major depression had lower folate status than those who had never been depressed
(Morris et al., 2003). Consistent with the study of Nguyen et al. (2017), low folate
concentrations level may increase risk of moderate to severe depression in non-
pregnant reproductive age women in the U.S. Folate deficiency may lead to impaired
methylation, neurotransmitter metabolism and hyperhomocysteinemia. (Bottiglieri,
2005). Folate helps to regulate methionine for S-adenosylmethionine synthesis which
is a cofactor in methylation reaction in dopamine, norepinephrine, and serotonin
synthesis (Fernstrom, 2000). Depression is associated with deficiencies of serotonin,
dopamine and norepinephrine. Therefore, the consumption of dietary with high folate
content may help prevent depression.

According to the present study, dietary pattern with high whole grains,
vegetables and fruits related to reduced risk of depression. It is well known that this
kind of dietary pattern is also related to metabolic syndrome. Several studies found
that high intake of whole grains, vegetables and fruits associated with a lower risk of
metabolic syndrome (Cho et al,, 2011; Shin et al., 2009; Suliga et al., 2015). However,
there was no relationship between metabolic syndrome and dietary pattern in this
study. This may be due to the age of participants in this study was early adulthood
age. This study found the low prevalence of metabolic syndrome, so it was not found

the significant relationship between depression and metabolic syndrome.



CHAPTER VI
CONCLUSION

This observational descriptive cross-sectional study was to investigate the
association of depression with metabolic syndrome and dietary pattern in working age
population in Bangkok. The prevalence of depression was 29.4%, which was higher in
females than in males. The prevalence of metabolic syndrome was 12.6%, which was
higher in males than in females. This is the first study determining the relationship
between depression and metabolic syndrome in general population in Thailand. This
study showed no relationship between depression and metabolic syndrome. There
was no relationship between dietary pattern and metabolic syndrome. However, there
were three factors of dietary pattern (whole grain, vegetable, and fruit intakes) that
showed significantly associated with depression. The participants with whole grain,
vegetable and fruit intakes 3 days and below per week had higher risk to have
depression than those with whole grain, vegetable and fruit intakes more than 3 days
per week (1.81, 1.60, and 1.65 times, respectively). Therefore, dietary pattern may be
important factor affecting depression. Increased consumption of whole grains,
vegetables and fruits may help reduce risk of depression.

The current study may have a few limitations. First, the data collection was
provided from self-reports and it may affect the accuracy of data. Second, this study

has a small sample size which may not be able to clarify the relationship between
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depression and metabolic syndrome. For the further study, the number and the area
of population should be increased for better illustration of the relationship between
depression and metabolic syndrome and some factors of dietary pattern related to
depression. The data on other daily dietary intakes should be recorded for exploration
of other factors that related to depression such as total energy and calorie distribution.
Moreover, a semi-quantitative food frequency questionnaire should be designed for

estimation of other nutrients that related to depression.
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T2 VL
gauil 4 wuutuiinnisuszfiunguainisuunuedn (Fmiugide)
%50 TdenSnun

1AUTOUDY (W), cm.
2 szuthmaludesvarenoms(FBS). ... mg/u
3.58AUlAINALDLIA (TG, meg/dL
4.53AULDT-A-ULoa ADLAALNBTDEA (HDL-C)...cccoovve.... mg/dL
5.586UAULA%A (BP).......ooeo...... mmHg

due BT kg

AIUG i cm
: S2AUPBLAALMDTRA (Total cholesterol) ................ me/dl

: LDA-A-Loa ADLAELRDTOR (LDL-C) oo mg/dL
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