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Abstract: Depression is commonly observed in university students, who are a high risk group for
developing psychiatric disorders during adulthood. This study aimed to determine the prevalence of
depression and its traditional Chinese medicine body constitutions and psychological determinants
among university students in Malaysia. A cross-sectional pilot study was conducted between 9
and 28 September 2020 among 80 university students in Malaysia. Participants completed online
survey questionnaires, including the validated Patient Health Questionnaire (PHQ-9), Constitution in
Chinese Medicine Questionnaire (CMCQ), Dysfunctional Attitude Scale (DAS), Depression Anxiety
Stress Scale (DASS-21) stress subscale, Perceived Stress Scale (PSS-10), and Rosenberg Self-Esteem
Scale (RSES), which assess depression, body constitution, dysfunctional attitude, stress, perceived
stress, and self-esteem. Multiple linear regression analyses were performed to determine the asso-
ciated risk factors for depression. The overall prevalence of depression among university students
was 33.8%. The multiple regression analysis showed a significant relationship between depression
and gi-stagnation constitution (B = 0.089, p = 0.011), balanced constitution (B = —0.077, p = 0.049),
and self-esteem (B = —0.325, p = 0.001). Our findings suggest that some traditional Chinese medicine
body constitutions and self-esteem are significant risk factors affecting depression among university
students. Identifying risk factors of depression is vital to aid in the early detection of depression
among university students.
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1. Introduction

Depression is a major contributor to the overall global burden of disease [1,2]. To date,
depression is estimated to affect 264 million people of all ages worldwide [3]. Depression
often develops at a young age; such a disorder can affect people’s functioning and is often
recurring [1]. Depressive symptoms include persistent sadness, loss of interest, decreased
concentration or energy, disturbed appetite or sleep, and strong feelings of worthlessness
or guilt [4]. These symptoms are recurring and can interfere with a person’s ability to
take care of their everyday responsibilities [1]. When left untreated, depression may cause
severe health conditions. For instance, people who are depressed are more vulnerable
to cardiovascular disease [5,6]. At its worst, depression can increase a person’s risk of
suicide [1].

University students are a high at-risk group for developing depression and suicidal
ideation [7]. The prevalence of depression among university students in Malaysia is
relatively high and alarming, which has been found to be between 14.0% to 30.7% in past
studies [8-13]. Studies conducted among universities in urban areas such as Klang Valley
(between 27.5% to 29.3%) [8,9] and Melacca (30.7%) [12] had higher prevalence rates of
depression compared with studies conducted in a rural area like Sarawak (14.0%) [13]. This
is consistent with past studies, which showed that the risk for depression is generally higher
in cities than in rural areas [14,15]. Various factors, including higher stress exposure [16],
increased pollution [14], reduced time spent with family [17], lack of physical activity [17],
higher violence, and crime rates [15], may contribute to the development of depression
among university students in cities. For example, students who live in the city may have
less access to nature, reduced social support, higher noise levels, and air pollution. As
these factors erode, these students may become more vulnerable to depression.

Body constitution is the foundation of traditional Chinese medicine (TCM). It focusses
on what makes an individual vulnerable to specific illness [18]. Each individual has a
unique body constitution [19,20]. Our body constitution can be changed over time and
by acquired factors such as diet, lifestyles, and environment [21]. There are nine types of
TCM body constitutions. First is the balanced constitution (BC), which is a neutral con-
stitution, along with the following eight types of unbalanced constitutions: gi-stagnation
(QSC), blood-stasis (BSC), gi-deficiency (QDC), yang-deficiency (YADC), yin-deficiency
(YIDC), phlegm-dampness (PDC), damp-heat (DHC), and inherited-special (ISC) [20]. The
classification and determination of each TCM body constitution is based on an individual’s
physical features, psychological characteristics, physiological characteristics, susceptibility
to certain illnesses, and adaptability to the environment [20,22].

People with BC generally have a strong physique, and are emotionally and mentally
stable as they have harmony of yin-yang, qi, and blood in their body [20]. They are
adaptable to environmental changes and do not suffer from illness easily [22]. People with
the gi dynamic disturbed in their body are categorized as QSC; they are mostly thin and
tend to be suspicious [20]. They also respond to stressful situations poorly [23]. Next,
people with BSC are often forgetful and impatient [20]. They tend to feel uncomfortable
in cold environments and are vulnerable to bleeding and body pain caused by obstructed
blood flow within the body [20]. Generally, people with QDC are introvert and timid in
personality; they catch colds or flu easily and are sensitive to environmental changes [20].
They often require a longer time for recovery because of their weak immune systems [24].
People with YADC are mostly quiet, sleepy, and introverted [20,24]. These individuals
often have cold hands and feet and they are sensitive to low temperatures [24]. Conversely,
people with YIDC usually are thin, outgoing, and impatient [20]. These individuals
usually have warm palms and soles, a preference for cold drinks, and feel uncomfortable
in hot and dry environments [24]. People with PDC are often overweight, and have
mild temperaments and patience [22,24]. They feel uncomfortable in humid and rainy
environments [22]. People with DHC have an average or thin physique [20] and are
irritable and sensitive to humid and hot environments [20]. Lastly, people with ISC usually
have inborn weakness [20]. These people are susceptible to skin eruptions, drug allergies,
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asthma, seasonal changes, and other environmental allergens [24]. A larger proportion
of unbalanced body constitution types have been found in patients who suffered from
depression than those with a balanced body constitution [23,25-29].

Psychological factors associated with depression include dysfunctional attitude, stress,
perceived stress, and self-esteem. It has been well documented that dysfunctional attitudes
are related to mood disorders [30-35]. Dysfunctional attitudes are beliefs and attitudes that
induce negative thoughts about oneself, others, and the future [36]. The findings obtained
in studies have shown that depressed groups in adolescents and youth are closely related
to the selective processing of negative information [37]; negative attributional style [33,38];
overgeneralizing; selective abstraction; and negative evaluation of the self, world, and
future [34,35,39,40].

Stress is our body’s response to pressures from a situation or life event [41,42]. Dur-
ing university, students are exposed to various stressful experiences, ranging from aca-
demic [43,44], personal [45,46], to social stress [46,47]. These ongoing stresses can nega-
tively affect students’ learning capacity, academic performance, education, employment
attainment, sleep quality and quantity, physical health, mental health, and substance use
outcomes [48]. Previous studies among undergraduate students have shown that psycho-
logical stress is significantly associated with depression [49,50]. Psychological stress can
induce a series of physiological responses in the nervous, endocrine, and immune systems,
which can be harmful under certain conditions [51-53].

On the other hand, some findings have shown that depression might be correlated
with perceived stress [33,54-56]. Unlike stress, perceived stress is more about a person’s
feelings about lack of control and unpredictability rather than the actual stressors [57].
Pozzebon et al. [54] demonstrated that the severity of depression is affected by the level
of perceived stress. According to previous studies [16,58], students may find it hard to
manage the increasing workload or fear of failing exams during university. As these
negative thoughts accumulate, their perceived stress level may increase.

Additionally, the development of depression has been associated with the low level
of self-esteem [35,59,60]. Self-esteem is a person’s overall sense of his or her value or
worth [61]. It can be considered as a measure of how much an individual “values, appre-
ciates, or likes him or herself” [62]. Research has demonstrated that people with a lower
level of self-esteem are more prone to high risk behaviours or inappropriate coping styles,
increasing the risk of depression [63].

By identifying the risk factors related to depression, it is possible to prevent depres-
sion; we can make changes to our diets, learn to cope with stress, and maintain a healthier
lifestyle. Therefore, this pilot study aimed to examine the weighted prevalence of depres-
sion and to provide insight into the correlations of depression among university students
in Malaysia. It is hypothesized that certain TCM body constitutions and the effects of psy-
chological factors, such as dysfunctional attitude, stress, perceived stress, and self-esteem,
may contribute to the development of depression.

2. Materials and Methods

A cross-sectional pilot study online survey was conducted between 9 and 28 Septem-
ber 2020. The data were collected via Google Forms using snowball sampling. University
students aged between 18 and 30, of Malaysian nationality, studying in Malaysia, and
who agreed to participate were recruited. The sample size of this pilot study was calcu-
lated based on the one in ten rule, where one predictive variable is applied for every ten
events [64-66]. Ten samples were recruited for each variable: (1) depression, (2) TCM
body constitution, (3) dysfunctional attitude, (4) stress, (5) perceived stress, and (6) self-
esteem, with the dropout rate of 25.0% [67]. The calculation formula was as follows:
(10 X number of variables) = (1-0.25). Thus, the final estimated sample size for this pilot
study was 80. This study was approved by the Universiti Tunku Abdul Rahman Ethics
Committee for research involving human subjects, prior to the commencement of the study
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(U/SERC/50/2020). Written consent forms were obtained from all of the subjects. The
data collected were kept private and anonymous.

The survey questionnaires used in this study included the pre-tested and validated Pa-
tient Health Questionnaire (PHQ-9) [68], Constitution in Chinese Medicine Questionnaire
(CMCQ) [69], Dysfunctional Attitude Scale (DAS) [70], Depression Anxiety Stress Scale
(DASS-21) Stress Subscale [71], Perceived Stress Scale (PSS-10) [57], and Rosenberg Self-
Esteem Scale (RSES) [72] to assess depression, body constitution, dysfunctional attitude,
stress, perceived stress, and self-esteem. Depression was measured using PHQ-9, because
it has equivalent validity to the Diagnostic and Statistical Manual of Mental Disorders, fifth
Edition (DSM-5), and showed a high sensitivity of 88% and high specificity of 85% [73].
The socio-demographic characteristics and health status of the participants were recorded.

Statistical Package for Social Sciences version 25 (SPSS V.25.0) (IBM, Armonk, NY, USA)
was used to analyze the data. Chi-square was performed to investigate the associations of
TCM body constitution, dysfunctional attitude, stress, perceived stress, and self-esteem
with depression. Fisher’s exact test was referred to when the expected frequency for
a particular category was more than 20%. The relationships between risk factors and
depression were then analyzed using multiple linear regressions. All of the variables with
a p value less than 0.05 were entered into the multiple linear regression model. The enter
method was used. All of the tests were two-tailed, and the significance level (x) was set at
a p value of <0.05.

3. Results
3.1. Socio-Demographic Characteristics and Health Status

Table 1 shows the socio-demographic characteristics and health status of the subjects.
Twenty-four (30.0%) of the subjects were males, and fifty-six (70.0%) were females. The
majority of subjects were Chinese (87.5%) and were in the age group of 21 and 23 years old
(81.3%). A total of sixty-eight out of eighty subjects were currently pursuing undergraduate
degrees, while five and seven subjects were pursuing foundation and postgraduate degrees,
respectively. 13.8% of the subjects had a history of smoking, while 3.8% reported being
current smokers. For alcohol consumption, 62.5% reported drinking once monthly or less,
followed by 21.3% who never drink, 13.8% who drink two to four times a month, 1.3%
who drink two to three times a week, and 1.3% who drink four or more times in a week.
Most subjects did not have a history of health problems (70.0%) or mental health problems
(87.5%). Ten (12.5%) subjects reported having a family history of depression.

Table 1. Demographic and health status of subjects.

Characteristics n Percentage (%)
Gender
Male 24 30.0
Female 56 70.0
Age group
<20 8 10.0
21-23 65 81.3
>23 7 8.8
Ethnicity
Chinese 70 87.5
Malay 5 6.3
Indian 5 6.3
Education level (current)
Foundation 5 6.3
Undergraduate 68 85.0

Postgraduate 7 8.8
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Table 1. Cont.

Characteristics n Percentage (%)
History of smoking
Yes 11 13.8
No 69 86.3
Smoker (current)
Yes 3 3.8
No 77 96.3
Alcohol consumption
Never 17 21.3
Once monthly or less 50 62.5
2-4 times a month 11 13.8
2-3 times a week 1 1.3
4 or more times a week 1 1.3

History of health problem

Yes 24 30.0
No 56 70.0
History of mental health problem
Yes 10 12.5
No 70 87.5
Family history of depression
Yes 10 12.5
No 70 87.5

3.2. Depression, Traditional Chinese Medicine Body Constitutions, Dysfunctional Attitude, Stress,
Perceived Stress, and Self-Esteem

The overall mean score of PHQ-9 was 8.0 (SD = 5.4). According to the PHQ-9 cut
off points >10, about 33.8% (n = 27) of subjects were shown to have depression (Table 2),
with a greater prevalence among females (26.3%) than males (7.5%). Fourteen (17.5%)
of the subjects had a balanced constitution, while sixty-six (82.5%) showed unbalanced
or mixed constitutions. Among the unbalanced body constitution types, blood-stasis
(17.5%) recorded the highest, followed by qi-deficiency (15.0%), inherited-special (11.3%),
qgi-stagnation (10.0%), yin-deficiency (8.8%), mixed constitutions (7.5%), yang-deficiency
(6.3%), damp-heat (3.8%), and phlegm-dampness (2.5%). About 17.5% of the subjects were
shown to have dysfunctional attitudes. A high stress level was reported among 23.8%
(n = 19) of the subjects. The majority of subjects (87.5%) reported experiencing perceived
stress. For self-esteem, 50.0% of the subjects reported having a low level of self-esteem.

Table 2. Prevalence of depression, traditional Chinese medicine body constitutions, dysfunctional
attitude, stress, perceived stress, and self-esteem among subjects‘

Variables Mean  Standard Deviation n Percentage (%)
Presence of depression (PHQ-9)
(0-27)
Yes (>10) 8.0 54 27 338
No (1-9) 53 66.3
TCM body constitution (CMCQ)
(0-100)
Balanced (0-100) 56.4 13.2 14 175
Qi-stagnation (0-100) 37.4 13.3 8 10.0
Blood-stasis (0-100) 38.9 16.3 14 17.5
Qi-deficiency (0-100) 40.9 13.6 12 15.0
Yang-deficiency (0-100) 30.1 16.0 5 6.3

Yin-deficiency (0-100) 36.8 14.2 7 8.8
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Table 2. Cont.

Variables Mean  Standard Deviation n Percentage (%)
Phlegm-dampness (0-100) 28.7 15.3 2 2.5
Damp-heat (0-100) 26.4 13.6 3 3.8
Inherited-special (0-100) 314 16.8 9 11.3
Dysfunctional attitude (DAS)
(19-133)
Yes (>72.54) 553 172 14 17.5
No (<72.54) 66 82.5
Stress (DASS-21) (0—42)
High (>15) 10.6 8.4 19 23.8
Low (0-14) 61 76.3
Perceived stress (PSS-10) (0-40)
High (14-40) 19.6 59 70 87.5
Low (0-13) 10 125
Self-esteem (RSES) (0—40)
High (>26.58) 26.6 5.1 40 50.0
Low (<26.58) 40 50.0

Abbreviations: PHQ-9, Patient Health Questionnaire; CMCQ, Constitution in Chinese Medicine Questionnaire;
DAS, Dysfunctional Attitude Scale; DASS-21, Depression Anxiety Stress Scale stress subscale; PSS-10, Perceived
Stress Scale; RSES, Rosenberg Self-Esteem Scale. A higher score indicates a higher level of depression, traditional
Chinese medicine (TCM) body constitutions, dysfunctional attitude, stress, perceived stress, and self-esteem.
TCM body constitutions are categorized as follows: a score > 60 in Balanced constitution section and scores < 30
in other sections is considered as balanced constitution; while for unbalanced body constitutions (qi-stagnation,
blood-stasis, gi-deficiency, yang-deficiency, yin-deficiency, phlegm-dampness, damp-heat, inherited-special), a
higher score in a specific body constitution section indicates a higher likelihood of that specific constitution type,
a score of 30 is set as the threshold for case definition.

3.3. Association Analysis between Variables

A chi-square test of independence showed that there were significant associations be-
tween depression and TCM body constitutions (p = 0.03), dysfunctional attitude (p < 0.001),
stress (p < 0.001), perceived stress (p = 0.01), and self-esteem (p < 0.001; Table 3).

Table 3. Associations of traditional Chinese medicine body constitutions, dysfunctional attitude,
stress, perceived stress, and self-esteem with depression.

Presence of Depression Absence of Depression

Variables n Percentage (%) n Percentage (%) p Value
TCM body
constitution (0-100) .
Balanced 1 13 13 16.3 0.027%
Unbalanced 26 32.5 40 50.0
Dysfunctional attitude
(19-133)
Yes (>72.54) 1 13.8 3 38 <0.001 **
No (<72.54) 16 20.0 50 62.5
Stress (0—42)
High (>15) 16 20.0 3 3.8 <0.001 *
Low (0-14) 11 13.8 50 62.5
Perceived stress (0—40)
High (14-40) 27 33.8 43 53.8 0.014 &%
Low (0-13) 0 0 10 12.5
Self-esteem (0—40)
High (>26.58) 5 6.3 35 43.8 <0.001 *
Low (<26.58) 22 27.5 18 22.5

* significant at p < 0.05. * = Fisher’s exact test. A higher score indicates a higher level of traditional Chinese
medicine (TCM) body constitutions, dysfunctional attitude, stress, perceived stress, and self-esteem.
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3.4. Multiple Linear Regression Analysis

A multiple linear regression analysis was performed to examine the relationships
between depression and various potential predictors. The multiple regression model
with all six predictors produced R? = 0.740, F (6, 73) = 34.71, p < 0.001. Details of the
analysis results are shown in Table 4. Qi-stagnation constitution (B = 0.089, p = 0.011) was
positively and significantly associated with depression, indicating that the subjects with
gi-stagnation constitution tend to have a higher risk of depression. Balanced constitution
(B=—0.077, p = 0.049) and self-esteem (B = —0.325, p = 0.001) were negatively associated
with depression, indicating that subjects with balanced constitution or high self-esteem
have a lower risk of depression.

Table 4. Summary statistics and results from the regression analysis.

Simple Linear Regression Multiple Linear Regression

Variables
B 95% CI p Value B 95% CI p Value
TCM body constitution (CMCQ)
Qi-stagnation (0-100) 0.177 (0.096, 0.259) * <0.001 * 0.089 (0.021, 0.156) * 0.011*
Blood-stasis (0-100) —0.035 (—0.107, 0.038) 0.343
Qi-deficiency (0-100) 0.011 (—0.099, 0.121) 0.845
Yang-deficiency (0-100) —0.051 (—0.120, 0.017) 0.140
Yin-deficiency (0-100) —0.027 (—0.112, 0.057) 0.524
Phlegm-dampness (0-100) 0.023 (—0.056, 0.103) 0.562
Damp-heat (0-100) 0.003 (—0.076, 0.082) 0.943
Inherited-special (0-100) 0.018 (—0.042, 0.078) 0.545
Balanced (0-100) —0.230 (—0.338, —0.121) *  <0.001 * —0.077 (—0.155, 0.000) * 0.049 *
Dysfunctional attitude (DAS) (19-133) 0.188 (0.130, 0.247) * <0.001 * 0.036 (—0.016, 0.087) 0.174
Stress (DASS—21) (0-42) 0.459 (0.353, 0.566) * <0.001 * 0.117 (—0.002, 0.236) 0.053
Perceived stress (PSS-10) (0-40) 0.656 (0.504, 0.809) * <0.001 * 0.091 (—0.096, 0.278) 0.334
Self-esteem (RSES) (0—-40) —0.776 (—0.947, —0.604) *  <0.001 * —0.325 (—0.518, —0.131) * 0.001 *

* significant at p < 0.05; higher score indicates higher level of traditional Chinese medicine (TCM) body constitutions (gi-stagnation,
blood-stasis, gi-deficiency, yang-deficiency, yin-deficiency, phlegm-dampness, damp-heat, inherited-special, and balanced), dysfunctional
attitude, stress, perceived stress, and self-esteem.

4. Discussion
4.1. Depression, Traditional Chinese Medicine Body Constitutions, Dysfunctional Attitude, Stress,
Perceived Stress, and Self-Esteem Levels among University Students

The prevalence rate of depression among university students was 33.8%; among
them, females have been shown to have a high risk of depression. The prevalence rate of
depression in this study was higher than in previous similar research conducted among
university students in public and private universities in the Klang Valley [8-11], which
ranged between 21.0% and 30.0%. Given the current COVID-19 pandemic outbreak in
Malaysia, the increase in depression might due to changes in daily lifestyles [74].

The higher proportion of females could be due to the unequal numbers of male and
female subjects in the study, and this reflects the gender proportion in the current higher
education sector where females made up 60.0% and 51.0% of the total enrolment in public
and private higher education institutions, respectively [75]. However, many studies have
also demonstrated that depression is more common in females than males [76-78]. Given
that females experience the peak onset of depressive episodes during their reproductive
years [79,80], the hormonal difference may have a role in increasing the risk of depression
among females. Furthermore, females are generally socialized to be more sensitive to the
opinions of others [81,82], and they tend to mull their problems over in their minds [77,83].
This ruminative coping style may explain why they are more vulnerable to depression.
The depression gender gap is not due to biology alone. Life stressors and culture can
contribute to the occurrence of depression too. Females usually have more social roles than
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males, making them suffer from excessive workloads [84]. Moreover, sociocultural forces
may be among the contributing factors to the gender disparity of depressive disorders.
In particular, Malaysians suffer from the worst gender inequity among Southeast Asian
countries, with a World Economic Forum’s Global Gender Gap Index of 0.68 [85]. Several
recent studies have documented the disastrous consequences of gender inequality on
women’s mental health [86-88], as observed in our study. Prompt actions are needed in
order to achieve gender justice in Malaysia, so as to address the burden of depression and
other public health problems.

The findings of the present study showed that 82.5% of the subjects had unbalanced
constitutions. Blood-stasis constitution was the most frequent unbalanced body consti-
tution type among university students in the present study, followed by qi-deficiency.
According to TCM, people with BSC usually have an obstructed, or even stagnant, blood
circulation, while people with QDC often have insufficient qi and weak immunity [19].
An empirical study conducted in 2019 revealed that the prevalence of overweight and
obesity among Malaysian university students was 21.2% and 16.3%, respectively [89]. One
of these factors could be the reason BSC was frequently detected in the present study.
Overweight and obese students are at risk of many severe health conditions, including
hypertension [90,91] and high cholesterol [92], which can affect blood circulation and result
in blood stagnation. Furthermore, previous studies have shown that BSC is closely related
to primary dysmenorrhea among young females [93,94]. As most of the present study
subjects were women, this could explain why BSC was more commonly detected.

University students usually have inadequate sleep beause of their addiction to smart-
phones [95]. A study on Korean university students showed that smartphone addiction
is significantly correlated to a lack of sleep [96]. According to TCM, our qi draws inward
to restore our body during sleep [19]. Poor sleep quality may affect our organs’ main-
tenance schedule, leading to an insufficient supply of gi and blood, inducing QDC [19].
Moreover, physical inactivity could be one of the risk factors for BSC and QDC, as a lack of
movement may affect our blood circulation. A recent systematic review found a significant
reduction in physical activity levels among university students because of the COVID-19
pandemic [97]. The pandemic outbreak and the resulting lockdowns may have impacted
university students’ ability to be physically active. The opportunities for them to participate
in sports and exercises might have been restricted or temporarily eliminated. In TCM, the
impedance of blood flow may affect the gi-blood circulation in our body, leading to the
formation of unbalanced constitutions like BSC and QDC [19].

Dysfunctional attitudes were found among 17.5% of the subjects, with a higher pro-
portion among females. The presence of dysfunctional attitudes in the current study could
be because these students have high expectations towards their academic and social per-
formance, and can become overly critical with themselves when they fail to fulfill such
expectations [98]. The academic challenges, concerns for the future, and financial burdens
may also contribute to the development of dysfunctional attitudes among subjects [99].
Among the factors measured by DAS, perfectionism [100] was the most detected among
the current finding subjects, which is consistent with previous studies conducted among
Malaysian tertiary students [98,101]. The higher level of dysfunctional attitudes detected in
females could be because females subjects are more sensitive and have greater perfectionist
attitudes than males [99,102].

Stress was detected in 23.8% of the subjects, consistent with previous similar studies
conducted among university students [8,9,103]. The elevated stress level could be due to
the impact of the transitional and adaption periods to the new online learning mode imple-
mented during the pandemic [104,105]. University students experiencing increased stress
during the pandemic might have been due to increased concerns over grades and delayed
graduation [104]. Some students may have also experienced higher stress levels because
of financial difficulties and uncertainty regarding future employment, as the pandemic
significantly reduced global economic production and increased unemployment [104,106].
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Moreover, pandemic-related uncertainty and health concerns may have contributed to
increased stress [104,107].

Perceived stress was shown to be prevalent (87.5%) among university students in the
present investigation. This is higher than in a previous study conducted among adults
in Selangor, Malaysia (54.3%) [16]. Stressors among university students are often related
to exams, academics, relationship problems, and financial problems [45,47]. Isolation
experienced during the lockdowns could have affected these students” opportunities to
seek support [108]. Consequently, these ongoing and unresolved negative thoughts may
have contributed to the increased perceived stress level.

About half of the subjects were reported to have low self-esteem in the present findings.
This could be due to the higher proportion of Chinese subjects in the present study. Asian
students are more commonly reported with lower self-esteem compared to other ethnicities
such as Western students [109]. There are a few factors that could contribute to the self-
esteem gap between Asians and other ethnicities. Asians, especially Chinese, parents
tend to employ strict and harsh parenting styles focused on achievement, while Western
parenting is more permissive [110]. This tiger parenting could contribute to low self-esteem
and other mental health outcomes among Chinese youths [111]. Chinese parents often
expect their children to have an outstanding academic performance. When these students
fail to achieve parents’ ideal standards, they may feel anxious and lack confidence [112].

4.2. Relationship between Traditional Chinese Medicine Body Constitutions and Depression

The present study found that gi-stagnation was positively and significantly associated
with depression among university students, which is in accordance with similar studies
focused on university students [28,29]. Qi-stagnation symptoms included emotionally
unstable, easily worried, frequently sighing, low spirit, and low mood [19]. Qi can become
stagnated as a result of excessive thought, anxiety, and stress [19]. In TCM, the liver is in
charge of dispersion and dredging in order to regulate qi’s movement throughout the body
and emotions [19]. Students may experience excessive stress and anxiety during university
as they struggle with their studies, experience financial pressure, and are concerned for
their future. These factors could affect the function of the liver, resulting in interruptions
of qi and blood, which can lead to a variety of problems, including mood swings and
depression [19]. Additionally, poor sleep quality and insomnia in university students [113]
could influence the liver’s blood storing ability, thus affecting its dispersion and dredging
function, which will then cause gi-stagnation [19]. Dysregulation of the liver qi is the main
cause of depression, and is associated with the neuroendocrine system [114]. Preliminary
studies in Western medicine support that dysregulation of the norepinephrine system
located in the locus coeruleus (LC/NE) and the hypothalamic—pituitary—adrenal axis (HPA)
might be a root cause for depression [114,115].

Balanced constitution is negatively associated with depression, which means univer-
sity students with balanced constitution are less likely to develop depression. Students
with balanced constitution have balanced yin-yang, qgi, and blood in their bodies [19]. They
have stable emotional or mental states and are adaptable to environmental changes [19]. In
TCM, individuals’ body constitutions reflect the power of their bodies’ disease resistance—
physically and mentally [18]. Students with balanced constitution are often able to with-
stand pathogen invasion. Even if these students are infected with disease, their conditions
are usually less severe and can be easily cured in a short time [18]. Additionally, these
students have relatively healthier lifestyles compared with others with unbalanced consti-
tutions [19]. Previous research has demonstrated that lifestyle changes can enhance mood
and mental health [74]. Therefore, understanding the concept of body constitution can help
prevent and treat depression.

4.3. Relationship between Self-Esteem and Depression

People with low self-esteem are more likely to feel sad and lonely. Furthermore, they
are more sensitive to rejection. Generally, self-esteem is malleable during adolescence and
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becomes relatively stable across one’s life [116], indicating that self-esteem in youth may
have a critical role in determining the risk of depression during later life stages. Students
with low self-esteem may develop high-risk behaviors such as alcohol consumption and
marijuana use as a result of peer pressure [63]. Engaging in these health compromising
behaviors could contribute to the development of mental illnesses, including depression.

4.4. Limitations of the Study

The limitation of the representativeness of the study sample is because of the sam-
pling method used. The findings cannot be generalized to the whole Malaysian university
population because of the small sample size. A more detailed study will be conducted
using larger sample size and probability sampling method in order to confirm the cur-
rent findings.

5. Conclusions

The prevalence of depression found in the present study is relatively high. As for
predictors of depression, gi-stagnation constitution is a motivator for the occurrence of
depression. In contrast, balanced constitution and high self-esteem are inhibitors of the
development of depression. Addressing mental health during and after this global health
crisis should be done by increasing public health concerns in university students.

Author Contributions: Conceptualization, CN.F, YM.L., EL.N. and P.Y.T.; methodology, C.N.F,,
YM.L., ELN. and S.Y.Y,; validation, CN.F,, YM.L., EL.N., S.Y.Y,, K.-S.P. and S.M.-S.; formal analysis,
C.N.F and S.Y.Y,; investigation, CN.E, YM.L., EL.N. and S.Y.Y,; data curation, S.Y.Y.; writing—
original draft preparation, S.Y.Y.; writing—review and editing, CN.F,, YM.L.,, EL.N.,,S.Y.Y,, K.-S.P,
SM.-S, P.Y.T. and J.LK.N.S; supervision, C.N.E, YM.L., and FL.N.; project administration, C.N.E,
YM.L, EL.N. and S.Y.Y,; funding acquisition, C.N.E, YM.L., EL.N., PY.T.,, SM.-S. and ]. K.N.S. All
authors have read and agreed to the published version of the manuscript.

Funding: This research was funded by the Universiti Tunku Abdul Rahman Research Fund (UTARRE),
(Project number IPSR/RMC/UTARRF/2019-C2/F01).

Institutional Review Board Statement: The study was conducted according to the Declaration
of the UTAR Research Ethics and Code of Conduct guidelines, Code of Practice for Research In-
volving Humans, and approved by the UTAR Scientific and Ethical Review Committee (SERC)
(U/SERC/50/2020).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.
Data Availability Statement: Not applicable.
Acknowledgments: The authors thank the students, without whom the research would not be possible.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Who Health Organization. Depression Fact Sheet Number 369. Available online: https:/ /www.who.int/news-room/factsheets/
detail /depression (accessed on 11 July 2020).

2. Mathers, C.D.; Loncar, D. Projections of Global Mortality and Burden of Disease from 2002 to 2030. PLoS Med. 2006, 3, e442.
[CrossRef]

3. James, S.L.; Abate, D.; Abate, K.H.; Abay, S.M.; Abbafati, C.; Abbasi, N.; Abbastabar, H.; Abd-Allah, F; Abdela, ].; Abdelalim, A;
et al. GBD 2017 Disease and Injury Incidence and Prevalence Collaborators. Global, regional, and national incidence, prevalence,
and years lived with disability for 354 diseases and injuries for 195 countries and territories, 1990-2017: A systematic analy-sis for
the Global Burden of Disease Study 2017. Lancet 2018, 392, 1789-1858. [CrossRef]

4. American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders, 5th ed.; American Psychiatric Association:
Arlington, VA, USA, 2013.

5. Bucciarelli, V.; Caterino, A.L.; Bianco, F; Caputi, C.G.; Salerni, S.; Sciomer, S.; Maffei, S.; Gallina, S. Depression and cardiovascular
disease: The deep blue sea of women’s heart. Trends Cardiovasc. Med. 2020, 30, 170-176. [CrossRef]

6.  Suls, J. Toxic Affect: Are Anger, Anxiety, and Depression Independent Risk Factors for Cardiovascular Disease? Emot. Rev. 2017,

10, 6-17. [CrossRef]


https://www.who.int/news-room/factsheets/detail/depression
https://www.who.int/news-room/factsheets/detail/depression
http://doi.org/10.1371/journal.pmed.0030442
http://doi.org/10.1016/S0140-6736(18)32279-7
http://doi.org/10.1016/j.tcm.2019.05.001
http://doi.org/10.1177/1754073917692863

Int. J. Environ. Res. Public Health 2021, 18, 5366 11 of 14

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Naser, A.Y.; Dahmash, E.Z.; Al-Rousan, R.; Alwafi, H.; Alrawashdeh, H.M.; Ghoul, I.; Abidine, A.; Bokhary, M.A.; Al-Hadithi,
H.T.; Ali, D.; et al. Mental health status of the general population, healthcare professionals, and university students during 2019
coronavirus disease outbreak in Jordan: A cross-sectional study. Brain Behav. 2020, 10, e01730. [CrossRef] [PubMed]
Shamsuddin, K.; Fadzil, F,; Ismail, W.S5.W.; Shah, S.A.; Omar, K.; Muhammad, N.A.; Jaffar, A.; Ismail, A.; Mahadevan, R. Correlates
of depression, anxiety and stress among Malaysian university students. Asian J. Psychiatry 2013, 6, 318-323. [CrossRef] [PubMed]
Gan, W.Y,; Nasir, M.; Mohd Shariff, Z.; Abu Saad, H. Disordered Eating Behaviors, Depression, Anxiety and Stress among
Malaysian University Students. Coll. Stud. . 2011, 45, 296.

Islam, M.A.; Low, W.Y; Tong, W.T.; Yuen, C.C.W.; Abdullah, A. Factors Associated with Depression among University Students
in Malaysia: A Cross-sectional Study. KnE Life Sci. 2018, 4, 415-427. [CrossRef]

Hamzah, N.S.A,; Farid, N.D.N.; Yahya, A.; Chin, C; Su, T.T.; Rampal, S.R.L.; Dahlui, M. The Prevalence and Associated Factors of
Depression, Anxiety and Stress of First Year Undergraduate Students in a Public Higher Learning Institution in Malaysia. J. Child.
Fam. Stud. 2019, 28, 3545-3557. [CrossRef]

Teh, C.K.; Ngo, C.W.; Zulkifli, R.A.B.; Vellasamy, R.; Suresh, K. Depression, Anxiety and Stress among Undergraduate Students:
A Cross Sectional Study. Open |. Epidemiol. 2015, 5, 260-268. [CrossRef]

Talwar, P; Othman, M.; Othman, A.E.A.; Mustaffa, M.S.; Mughal, Y.H. Socio-Demographic Determinants and Prevalence of
Depression, Anxiety, and Stress among Malaysian University Students. J. Indian Acad. Appl. Psychol. 2017, 43, 296-304.
Gruebner, O.; Rapp, M.A.; Adli, M.; Kluge, U.; Galea, S.; Heinz, A. Cities and Mental Health. Dtsch. Aerzteblatt Online 2017, 114,
121-127. [CrossRef]

Bin Abdullah, M.EIL.L.; Yusof, H.A.; Shariff, N.M.; Hami, R.; Nisman, N.F,; Law, K.S. Depression and anxiety in the Malaysian
urban population and their association with demographic characteristics, quality of life, and the emergence of the COVID-19
pandemic. Curr. Psychol. 2021, 1-12. [CrossRef]

Maideen, S.EK; Sidik, S.M.; Rampal, L.; Mukhtar, F. Prevalence, Associated Factors and Predictors of Depression among Adults
in the Community of Selangor, Malaysia. PLoS ONE 2014, 9, €95395. [CrossRef]

Nahas, A.RM.E; Elkalmi, R.M.; Al-Shami, A.M.; Elsayed, T.M. Prevalence of depression among health sciences students: Findings
from a public university in Malaysia. J. Pharm. Bioallied Sci. 2019, 11, 170-175. [CrossRef] [PubMed]

Sun, Y.; Zhao, Y; Xue, S.A.; Chen, ]J. The theory development of traditional Chinese medicine constitution: A review. J. Tradit.
Chin. Med. Sci. 2018, 5, 16-28. [CrossRef]

Xing, Y.R.; Zhang, X.D.; Huang, G.P; Sun, L.J.; Qiao, W.B. Basic Theory of Chinese Medicine; Shaanxi Science and Technology Press:
Xi’an, China, 2016.

Wang, Q. Classification and Diagnosis Basis of Nine Basic Constitutions in Chinese Medicine. J. Beijing Univ. Tradit. Chin. Med.
2005, 28, 1-8.

Sun, Y;; Liu, P; Zhao, Y;; Jia, L.; He, Y.; Xue, S.A.; Zheng, X.; Wang, Z.; Wang, N.; Chen, J. Characteristics of TCM constitutions of
adult Chinese women in Hong Kong and identification of related influencing factors: A cross-sectional survey. J. Transl. Med.
2014, 12, 140. [CrossRef]

Ma, Y.-L.; Yao, H.; Yang, W.-].; Ren, X.-X; Teng, L.; Yang, M.-C. Correlation between Traditional Chinese Medicine Constitution
and Dyslipidemia: A Systematic Review and Meta-Analysis. Evid. Based Complementary Altern. Med. 2017, 2017, 1896746.
[CrossRef]

Liu, M,; Jiang, Y.; Wang, X.; Liu, Q.; Wu, H. The Role of Rumination and Stressful Life Events in the Relationship between the Qi
Stagnation Constitution and Depression in Women: A Moderated Mediation Model. Evid. Based Complementary Altern. Med. 2017,
2017,7605893. [CrossRef]

Jiang, Q.-Y.; Li, J.; Zheng, L.; Wang, G.-H.; Wang, J. Constitution of traditional chinese medicine and related factors in women of
childbearing age. J. Chin. Med. Assoc. 2018, 81, 358-365. [CrossRef] [PubMed]

Chen, S.-L.; Liu, Y.-T.; Hsueh, K.-C.; Tang, P-L. Body constitution of traditional Chinese medicine caused a significant effect on
depression in adult women. Complementary Ther. Clin. Pr. 2020, 42, 101288. [CrossRef]

Cheng, H. The Relationship between Individual TCM Constitution Types and Young and Middle-Aged Depression. Smart Healthc.
2020, 11, 61-63. [CrossRef]

Liu, X;; Liao, Z,; Lu, S.; Zeng, Y.; Zhou, J.; Zhang, Y.; Cao, J.; Hu, C. Analysis of Risk Factors of Post-cerebral Infarction Depression
and Its Correlation with Body Constitution. Shandong J. Tradit. Chin. Med. 2019, 38, 952-956.

Qiu, N.; Xu, Y. The Relationship Betwen Traditional Chinese Medicine University Students’ Depresion and Traditional Chinese
Medicine (TCM) Constitution. China J. Health Psychol. 2016, 24, 614-618.

Zhang, X.; Zhang, X.; Yang, T.; Zhang, H. Relationship Between Chinese Medicine Constitution and Depression of 671 College
Students in Nanjing. J. Nanjing Univ. Tradit. Chin. Med. Soc. Sci. Ed. 2019, 4, 245-249.

Qin, X.; Sun, J.; Wang, M.; Lu, X,; Dong, Q.; Zhang, L.; Liu, J.; Ju, Y.; Wan, P.; Guo, H.; et al. Gender Differences in Dysfunctional
Attitudes in Major Depressive Disorder. Front. Psychiatry 2020, 11, 86. [CrossRef] [PubMed]

Beevers, C.G.; Mullarkey, M.C.; Dainer-Best, J.; Stewart, R.A.; Labrada, J.; Allen, ].].B.; McGeary, J.E.; Shumake, J. Association
between negative cognitive bias and depression: A symptom-level approach. J. Abnorm. Psychol. 2019, 128, 212-227. [CrossRef]
Platt, B.; Waters, A.M.; Schulte-Koerne, G.; Engelmann, L.; Salemink, E. A review of cognitive biases in youth depression:
Attention, interpretation and memory. Cogn. Emot. 2016, 31, 462-483. [CrossRef] [PubMed]

Kaya, C. Factors impacting depression severity among Turkish college students. Curr. Psychol. 2020, 1-8. [CrossRef]


http://doi.org/10.1002/brb3.1730
http://www.ncbi.nlm.nih.gov/pubmed/32578943
http://doi.org/10.1016/j.ajp.2013.01.014
http://www.ncbi.nlm.nih.gov/pubmed/23810140
http://doi.org/10.18502/kls.v4i4.2302
http://doi.org/10.1007/s10826-019-01537-y
http://doi.org/10.4236/ojepi.2015.54030
http://doi.org/10.3238/arztebl.2017.0121
http://doi.org/10.1007/s12144-021-01492-2
http://doi.org/10.1371/journal.pone.0095395
http://doi.org/10.4103/JPBS.JPBS_263_18
http://www.ncbi.nlm.nih.gov/pubmed/31148894
http://doi.org/10.1016/j.jtcms.2018.02.007
http://doi.org/10.1186/1479-5876-12-140
http://doi.org/10.1155/2017/1896746
http://doi.org/10.1155/2017/7605893
http://doi.org/10.1016/j.jcma.2018.01.005
http://www.ncbi.nlm.nih.gov/pubmed/29503127
http://doi.org/10.1016/j.ctcp.2020.101288
http://doi.org/10.19335/j.cnki.2096-1219.2020.11.023
http://doi.org/10.3389/fpsyt.2020.00086
http://www.ncbi.nlm.nih.gov/pubmed/32180737
http://doi.org/10.1037/abn0000405
http://doi.org/10.1080/02699931.2015.1127215
http://www.ncbi.nlm.nih.gov/pubmed/26785312
http://doi.org/10.1007/s12144-020-01018-2

Int. J. Environ. Res. Public Health 2021, 18, 5366 12 of 14

34.

35.

36.

37.

38.

39.

40.

41.

42.
43.

44.
45.

46.

47.

48.

49.

50.

51.

52.

53.
54.

55.

56.

57.
58.

59.

60.

61.

62.

63.

64.

Liu, Y;; Zhang, N.; Bao, G.; Huang, Y.; Ji, B., Wu, Y,; Liu, C.; Li, G. Predictors of depressive symptoms in college students: A
systematic review and meta-analysis of cohort studies. . Affect. Disord. 2019, 244, 196-208. [CrossRef]

Hall, W.J. Psychosocial Risk and Protective Factors for Depression Among Lesbian, Gay, Bisexual, and Queer Youth: A Systematic
Review. J. Homosex. 2018, 65, 263-316. [CrossRef] [PubMed]

Horiuchi, S.; Aoki, S.; Takagaki, K.; Shoji, F. Association of perfectionistic and dependent dysfunctional attitudes with subthreshold
depression. Psychol. Res. Behav. Manag. 2017, 10, 271-275. [CrossRef]

Ho, S.M.,; Dai, D.W.T,; Mak, C.; Liu, KW.K. Cognitive factors associated with depression and anxiety in adolescents: A two-year
longitudinal study. Int. J. Clin. Health Psychol. 2018, 18, 227-234. [CrossRef] [PubMed]

Rueger, S.Y.; George, R. Indirect Effects of Attributional Style for Positive Events on Depressive Symptoms Through Self-Esteem
During Early Adolescence. . Youth Adolesc. 2016, 46, 701-708. [CrossRef]

Orchard, F.; Reynolds, S. The combined influence of cognitions in adolescent depression: Biases of interpretation, self-evaluation,
and memory. Br. |. Clin. Psychol. 2018, 57, 420-435. [CrossRef] [PubMed]

Weeks, M.; Coplan, RJ.; Ooi, L.L. Cognitive biases among early adolescents with elevated symptoms of anxiety, depression, and
co-occurring symptoms of anxiety-depression. Infant Child Dev. 2016, 26, e2011. [CrossRef]

Centre For Studies On Human Stress (CSHS) Recipe For Stress. Available online: Https://Humanstress.ca/Stress/Understand-
Your-Stress/Sources-of-Stress/ (accessed on 7 March 2021).

America Psychological Association: Stress. Available online: Https://Www.Apa.Org/Topics/Stress (accessed on 8 March 2021).
Ramachandiran, M.; Dhanapal, S. Academic Stress among University Students: A Quantitative Study of Generation Y and Z’s
Perception. Pertanika J. Soc. Sci. Humanit. 2018, 26, 2115-2118.

Minchekar, V. Academic Stress and Depression among College Students. Int. J. Curr. Res. 2018, 10, 76429-76433. [CrossRef]
Pedersen, D.E.; Jodin, V. Stressors associated with the school spillover of college undergraduates. Soc. Sci. J. 2016, 53, 40—48.
[CrossRef]

Hetolang, L.T.; Amone-P’Olak, K. The associations between stressful life events and depression among students in a university in
Botswana. S. Afr. |. Psychol. 2018, 48, 255-267. [CrossRef]

Adams, D.R.; Meyers, S.A.; Beidas, R.S. The relationship between financial strain, perceived stress, psychological symptoms, and
academic and social integration in undergraduate students. J. Am. Coll. Health 2016, 64, 362-370. [CrossRef]

Pascoe, M.C.; Hetrick, S.E.; Parker, A.G. The impact of stress on students in secondary school and higher education. Int. J. Adolesc.
Youth 2020, 25, 104-112. [CrossRef]

Fawzy, M.; Hamed, S.A. Prevalence of psychological stress, depression and anxiety among medical students in Egypt. Psychiatry
Res. 2017, 255, 186-194. [CrossRef]

Gupta, A; Salunkhe, L.R.; Hameed, S.; Halappanavar, A.B. Study of association between psychological stress and depression
among medical students in Mangalore. Int. J. Community Med. Public Health 2018, 5, 4398-4402. [CrossRef]

Yang, L.; Zhao, Y.; Wang, Y.; Liu, L.; Zhang, X,; Li, B.; Cui, R. The Effects of Psychological Stress on Depression. Curr.
Neuropharmacol. 2015, 13, 494-504. [CrossRef]

Tafet, G.E.; Nemeroff, C.B. The Links Between Stress and Depression: Psychoneuroendocrinological, Genetic, and Environmental
Interactions. J. Neuropsychiatry Clin. Neurosci. 2016, 28, 77-88. [CrossRef]

Richter-Levin, G.; Xu, L. How could stress lead to major depressive disorder? IBRO Rep. 2018, 4, 38—43. [CrossRef] [PubMed]
Daniela, P.; Chaiane, FP; da Silva, AM.T.; Eliane, C.R.C. Relationship among Perceived Stress, Anxiety, Depression and
Craniocervical Pain in Nursing Professionals under Stress at Work. Fisioter. Mov. 2016, 29. [CrossRef]

Banjongrewadee, M.; Wongpakaran, N.; Wongpakaran, T.; Pipanmekaporn, T.; Punjasawadwong, Y.; Mueankwan, S. The role of
perceived stress and cognitive function on the relationship between neuroticism and depression among the elderly: A structural
equation model approach. BMC Psychiatry 2020, 20, 1-8. [CrossRef]

Cristébal-Narvaez, P.; Haro, ].M.; Koyanagi, A. Perceived stress and depression in 45 low- and middle-income countries. J. Affect.
Disord. 2020, 274, 799-805. [CrossRef] [PubMed]

Cohen, S.; Kamarck, T.; Mermelstein, R. A global measure of perceived stress. J. Health Soc. Behav. 1983, 24, 385-396. [CrossRef]
Krueger, E.A; Meyer, LH.; Upchurch, D.M. Sexual Orientation Group Differences in Perceived Stress and Depressive Symptoms
among Young Adults in the United States. LGBT Health 2018, 5, 242-249. [CrossRef] [PubMed]

Steiger, A.E.; Allemand, M.; Robins, R.W.; Fend, H.A. Low and decreasing self-esteem during adolescence predict adult depression
two decades later. J. Pers. Soc. Psychol. 2014, 106, 325-338. [CrossRef] [PubMed]

Keane, L.; Loades, M. Review: Low self-esteem and internalizing disorders in young people-a systematic review. Child Adolesc.
Ment. Health 2016, 22, 4-15. [CrossRef] [PubMed]

Orth, U,; Robins, R.W. Understanding the Link Between Low Self-Esteem and Depression. Curr. Dir. Psychol. Sci. 2013, 22,
455-460. [CrossRef]

Blascovich, J.; Tomaka, J. Measures of self-esteem. In Measures of Personality and Social Psychological Attitudes; Academic Press:
Cambridge, MA, USA, 1991; Volume 1, pp. 115-160. ISBN 978-0-12-590241-0.

Park, K; Yang, T.-C. The Long-term Effects of Self-Esteem on Depression: The Roles of Alcohol and Substance Use During Young
Adulthood. Sociol. Q. 2017, 58, 429-446. [CrossRef] [PubMed]

Harrell, FE.; Lee, K.L.; Califf, R.M.; Pryor, D.B.; Rosati, R.A. Regression modelling strategies for improved prognostic prediction.
Stat. Med. 1984, 3, 143-152. [CrossRef]


http://doi.org/10.1016/j.jad.2018.10.084
http://doi.org/10.1080/00918369.2017.1317467
http://www.ncbi.nlm.nih.gov/pubmed/28394718
http://doi.org/10.2147/PRBM.S135912
http://doi.org/10.1016/j.ijchp.2018.04.001
http://www.ncbi.nlm.nih.gov/pubmed/30487928
http://doi.org/10.1007/s10964-016-0530-2
http://doi.org/10.1111/bjc.12184
http://www.ncbi.nlm.nih.gov/pubmed/29799126
http://doi.org/10.1002/icd.2011
Https://Humanstress.ca/Stress/Understand-Your-Stress/Sources-of-Stress/
Https://Humanstress.ca/Stress/Understand-Your-Stress/Sources-of-Stress/
Https://Www.Apa.Org/Topics/Stress
http://doi.org/10.24941/ijcr.33132.12.2018
http://doi.org/10.1016/j.soscij.2014.12.008
http://doi.org/10.1177/0081246317711793
http://doi.org/10.1080/07448481.2016.1154559
http://doi.org/10.1080/02673843.2019.1596823
http://doi.org/10.1016/j.psychres.2017.05.027
http://doi.org/10.18203/2394-6040.ijcmph20183982
http://doi.org/10.2174/1570159X1304150831150507
http://doi.org/10.1176/appi.neuropsych.15030053
http://doi.org/10.1016/j.ibror.2018.04.001
http://www.ncbi.nlm.nih.gov/pubmed/30155523
http://doi.org/10.1590/0103-5150.029.002.AO17
http://doi.org/10.1186/s12888-020-2440-9
http://doi.org/10.1016/j.jad.2020.04.020
http://www.ncbi.nlm.nih.gov/pubmed/32664017
http://doi.org/10.2307/2136404
http://doi.org/10.1089/lgbt.2017.0228
http://www.ncbi.nlm.nih.gov/pubmed/29741980
http://doi.org/10.1037/a0035133
http://www.ncbi.nlm.nih.gov/pubmed/24467425
http://doi.org/10.1111/camh.12204
http://www.ncbi.nlm.nih.gov/pubmed/32680408
http://doi.org/10.1177/0963721413492763
http://doi.org/10.1080/00380253.2017.1331718
http://www.ncbi.nlm.nih.gov/pubmed/28936002
http://doi.org/10.1002/sim.4780030207

Int. J. Environ. Res. Public Health 2021, 18, 5366 13 of 14

65.

66.

67.

68.

69.

70.
71.

72.
73.

74.

75.

76.
77.

78.

79.

80.

81.

82.

83.

84.

85.
86.

87.
88.

89.

90.

91.

92.

93.

94.

95.

96.

Harrell, FE.; Lee, K.L.; Mark, D.B. Multivariable Prognostic Models: Issues in Developing Models, Evaluating Assumptions and
Adequacy, and Measuring and Reducing Errors. Stat. Med. 1996, 15, 361-387. [CrossRef]

Van Voorhis, C.R.W.; Morgan, B.L. Understanding Power and Rules of Thumb for Determining Sample Sizes. Tutor. Quant.
Methods Psychol. 2007, 3, 43-50. [CrossRef]

Hoerger, M. Participant Dropout as a Function of Survey Length in Internet-Mediated University Studies: Implications for Study
Design and Voluntary Participation in Psychological Research. Cyberpsychol. Behav. Soc. Netw. 2010, 13, 697-700. [CrossRef]
[PubMed]

Kroenke, K.; Spitzer, R.L.; Williams, ].B.W. The PHQ-9. |. Gen. Intern. Med. 2001, 16, 606—613. [CrossRef]

Wang, Q.; Zhu, Y.; Xue, H.; Li, S. Primary Compiling of Constitution in Chinese Medicine Questionnaire. Chin. J. Clin. Rehabil.
2006, 3, 12-14.

Weissman, A.N. The Dysfunctional Attitude Scale: A Validation Study; University of Pennsylvania: Philadelphia, PA, USA, 1979.
Lovibond, S.H.; Lovibond, P.E. Manual for the Depression Anxiety Stress Scales, 2nd ed.; Psychology Foundation: HongKong, China,
1995.

Rosenberg, M. Society and the Adolescent Self-Image; Princeton University Press: Princeton, NJ, USA, 1965.

Levis, B.; Benedetti, A.; Thombs, B.D. Accuracy of Patient Health Questionnaire-9 (PHQ-9) for screening to detect major
depression: Individual participant data meta-analysis. BMJ 2019, 365, 11476. [CrossRef] [PubMed]

Dale, H.; Brassington, L.; King, K. The impact of healthy lifestyle interventions on mental health and wellbeing: A systematic
review. Ment. Health Rev. J. 2014, 19, 1-26. [CrossRef]

Da, W.C. The Changing Gender Disparity in Malaysian Higher Education: Where Are the Boys; National Higher Education Research
Institute (IPPTN): Bayan Lepas, Malaysia, 2012.

Kuehner, C. Why is depression more common among women than among men? Lancet Psychiatry 2017, 4, 146-158. [CrossRef]
Girgus, ].S.; Yang, K.; Ferri, C.V. The Gender Difference in Depression: Are Elderly Women at Greater Risk for Depression than
Elderly Men? Geriatrics 2017, 2, 35. [CrossRef]

Cavanagh, A.; Wilson, C.J.; Kavanagh, D.].; Caputi, P. Differences in the Expression of Symptoms in Men Versus Women with
Depression: A Systematic Review and Meta-analysis. Harv. Rev. Psychiatry 2017, 25, 29-38. [CrossRef]

Kolte, A.; Olsen, L.; Mikkelsen, E.; Christiansen, O.; Nielsen, H. Depression and emotional stress is highly prevalent among
women with recurrent pregnancy loss. Hum. Reprod. 2015, 30, 777-782. [CrossRef]

Karjula, S.; Morin-Papunen, L.; Auvinen, ].; Ruokonen, A.; Puukka, K,; Franks, S.; Jarvelin, M.-R.; Tapanainen, ].S.; Jokelainen, J.;
Miettunen, J.; et al. Psychological Distress is More Prevalent in Fertile Age and Premenopausal Women with PCOS Symptoms:
15-Year Follow-Up. J. Clin. Endocrinol. Metab. 2017, 102, 1861-1869. [CrossRef]

Snodgrass, S.E. Women’s intuition: The effect of subordinate role on interpersonal sensitivity. J. Pers. Soc. Psychol. 1985, 49,
146-155. [CrossRef]

Roberts, T.-A. Gender and the influence of evaluations on self-assessments in achievement settings. Psychol. Bull. 1991, 109,
297-308. [CrossRef]

Johnson, D.P.; Whisman, M.A. Gender differences in rumination: A meta-analysis. Pers. Individ. Differ. 2013, 55, 367-374.
[CrossRef] [PubMed]

Artazcoz, L.; Cortés Franch, I.; Borrell, C. Work and Family: “Double Workload” Overburdens Women'’s Health; ETUI: Brussels,
Belgium, 2011.

World Economic Forum. Global Gender Gap Report 2021: Insight Report; World Economic Forum: Cologny, Switzerland, 2021.
Bracke, P; Delaruelle, K.; Dereuddre, R.; Van De Velde, S. Depression in women and men, cumulative disadvantage and gender
inequality in 29 European countries. Soc. Sci. Med. 2020, 267, 113354. [CrossRef] [PubMed]

Yu, S. Uncovering the hidden impacts of inequality on mental health: A global study. Transl. Psychiatry 2018, 8, 1-10. [CrossRef]
Pacheco, J.P.G,; Silveira, J.B.; Ferreira, R.P.C.; Lo, K.; Schineider, J.R.; Giacomin, H.T.A.; Tam, WW.S. Gender inequality and
depression among medical students: A global meta-regression analysis. . Psychiatr. Res. 2019, 111, 36—43. [CrossRef] [PubMed]
Radzi, CW.J.W.M,; Jenatabadi, H.S.; Alanzi, A.R.A.; Mokhtar, M.I.; Mamat, M.Z.; Abdullah, N.A. Analysis of Obesity among
Malaysian University Students: A Combination Study with the Application of Bayesian Structural Equation Modelling and
Pearson Correlation. Int. |. Environ. Res. Public Health 2019, 16, 492. [CrossRef]

Aronow, W.S. Association of obesity with hypertension. Ann. Transl. Med. 2017, 5, 350. [CrossRef] [PubMed]

Brady, T.M. Obesity-Related Hypertension in Children. Front. Pediatr. 2017, 5, 197. [CrossRef]

Hertelyova, Z.; Salaj, R.; Chmelarova, A.; Dombrovsky, P.; Dvorakova, M.C.; Kruzliak, P. The association between lipid parameters
and obesity in university students. J. Endocrinol. Investig. 2015, 39, 769-778. [CrossRef]

Lee, J. The Clinical Research on the Correlation between Body Constitution and Syndrome Types of Primary Dysmenorrhea.
Master’s Thesis, Shandong University of Traditional Chinese Medicine, Jinan, China, 2015.

Wang, B.; Han, Y. The study of primary dysmenorrhea and traditional Chinese medicine constitutions among 504 young females.
Jiangxi J. Tradit. Chin. Med. 2017, 48, 48-50.

Demirci, K.; Akgoniil, M.; Akpinar, A. Relationship of smartphone use severity with sleep quality, depression, and anxiety in
university students. J. Behav. Addict. 2015, 4, 85-92. [CrossRef] [PubMed]

Han, H.-H. The Relationship among Smartphone Addiction, Lack of Sleep and Sleeping Hours of University Students. ]. Converg.
Inf. Technol. 2019, 9, 213-219. [CrossRef]


http://doi.org/10.1002/(SICI)1097-0258(19960229)15:4&lt;361::AID-SIM168&gt;3.0.CO;2-4
http://doi.org/10.20982/tqmp.03.2.p043
http://doi.org/10.1089/cyber.2009.0445
http://www.ncbi.nlm.nih.gov/pubmed/21142995
http://doi.org/10.1046/j.1525-1497.2001.016009606.x
http://doi.org/10.1136/bmj.l1476
http://www.ncbi.nlm.nih.gov/pubmed/30967483
http://doi.org/10.1108/MHRJ-05-2013-0016
http://doi.org/10.1016/S2215-0366(16)30263-2
http://doi.org/10.3390/geriatrics2040035
http://doi.org/10.1097/HRP.0000000000000128
http://doi.org/10.1093/humrep/dev014
http://doi.org/10.1210/jc.2016-3863
http://doi.org/10.1037/0022-3514.49.1.146
http://doi.org/10.1037/0033-2909.109.2.297
http://doi.org/10.1016/j.paid.2013.03.019
http://www.ncbi.nlm.nih.gov/pubmed/24089583
http://doi.org/10.1016/j.socscimed.2020.113354
http://www.ncbi.nlm.nih.gov/pubmed/32980172
http://doi.org/10.1038/s41398-018-0148-0
http://doi.org/10.1016/j.jpsychires.2019.01.013
http://www.ncbi.nlm.nih.gov/pubmed/30665010
http://doi.org/10.3390/ijerph16030492
http://doi.org/10.21037/atm.2017.06.69
http://www.ncbi.nlm.nih.gov/pubmed/28936444
http://doi.org/10.3389/fped.2017.00197
http://doi.org/10.1007/s40618-015-0240-8
http://doi.org/10.1556/2006.4.2015.010
http://www.ncbi.nlm.nih.gov/pubmed/26132913
http://doi.org/10.22156/CS4SMB.2019.9.10.213

Int. J. Environ. Res. Public Health 2021, 18, 5366 14 of 14

97.

98.

99.

100.

101.

102.
103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

7

Lépez-Valenciano, A.; Suarez-Iglesias, D.; Sanchez-Lastra, M.A.; Ayan, C. Impact of COVID-19 Pandemic on University Students
Physical Activity Levels: An Early Systematic Review. Front. Psychol. 2021, 11, 624567. [CrossRef] [PubMed]

Al-Naggar, R.A.; Bobryshev, Y.V.; Alabsi, M. Perfectionism and Social Anxiety Among University Students in Malaysia. ASEAN ].
Psychiatry 2013, 14, 1-8.

Bibi, A.; Khalid, M.A.; Mehmood, A.; Shafique, N. Dysfunctional Attitudes and Automatic Thoughts among University Students
of Pakistan. Open Access J. Complementary Altern. Med. 2020, 2, 263-269. [CrossRef]

Stoeber, J.; Childs, ].H. The Assessment of Self-Oriented and Socially Prescribed Perfectionism: Subscales Make a Difference. J.
Pers. Assess. 2010, 92, 577-585. [CrossRef] [PubMed]

Abdollahi, A.; Hosseinian, S.; Asmundson, G.J. Coping Styles Mediate Perfectionism Associations with Depression Among
Undergraduate Students. J. Gen. Psychol. 2018, 145, 1-13. [CrossRef] [PubMed]

Kilig, D. Dysfunctional Attitudes of University Students. Int. Online J. Educ. Sci. 2010, 2, 403-418.

Yusoff, M.S.B.; Rahim, A.F.A.; Yaacob, M.]. Prevalence and Sources of Stress among Universiti Sains Malaysia Medical Students.
Malays. ]. Med. Sci. 2010, 17, 30-37.

Wang, X.; Hegde, S.; Son, C.; Keller, B.; Smith, A.; Sasangohar, F. Investigating Mental Health of US College Students During the
COVID-19 Pandemic: Cross-Sectional Survey Study. J. Med. Internet Res. 2020, 22, €22817. [CrossRef]

Aristovnik, A.; Kerzi¢, D.; Ravselj, D.; TomaZevi¢, N.; Umek, L. Impacts of the COVID-19 Pandemic on Life of Higher Education
Students: A Global Perspective. Sustainability 2020, 12, 8438. [CrossRef]

Tisdell, C.A. Economic, social and political issues raised by the COVID-19 pandemic. Econ. Anal. Policy 2020, 68, 17-28. [CrossRef]
Pfefferbaum, B.; North, C.S. Mental Health and the Covid-19 Pandemic. N. Engl. J. Med. 2020, 383, 510-512. [CrossRef] [PubMed]
Yan, L.; Gan, Y.; Ding, X.; Wu, J.; Duan, H. The relationship between perceived stress and emotional distress during the COVID-19
outbreak: Effects of boredom proneness and coping style. |. Anxiety Disord. 2021, 77, 102328. [CrossRef]

Chen, X.; Graham, S. Doing better but feeling worse: An attributional account of achievement—Self-esteem disparities in Asian
American students. Soc. Psychol. Educ. 2018, 21, 937-949. [CrossRef]

Mousavi, A.; Juhari, R. Systematic Review of Parenting Style and Children’s Emotional Intelligence: Recent Updates on Western
and Non-Western Families. Malays. J. Med. Health Sci. 2019, 6, 147-152.

Ismail, F; Nasiruddin, K.; Ismail, F. “Parent trap”: Review of management styles in the context of parents and youth development.
Int. . Account. Bus. Manag. 2016, 4, 65-74.

Amorim, F; Lam, G.M.K. Self-Esteem and Anxiety among Asian and European Students; Department of Psychology: HongKong,
China, 2013.

Abdalqader, M.A.; Ariffin, I.A.; Ghazi, H.F; Abobakr, M.E,; Fadzil, M.A. Prevalence of Insomnia and Its Association with Social
Media Usage among University Students in Selangor, Malaysia, 2018. Folia Medica Indones. 2018, 54, 289-293. [CrossRef]

Ye, J.; Cai, S.; Cheung, W.M.; Tsang, H.W.H. An East Meets West Approach to the Understanding of Emotion Dysregulation in
Depression: From Perspective to Scientific Evidence. Front. Psychol. 2019, 10, 114. [CrossRef]

Wei, S. Analysis on content of serum monoamine neurotransmitters in macaques with anger-in-induced premenstrual syndrome
and liver-qi depression syndrome. J. Chin. Integr. Med. 2012, 10, 925-931. [CrossRef]

Trzesniewski, K.H.; Donnellan, M.B.; Robins, R.W. Stability of Self-Esteem across the Life Span. J. Pers Soc. Psychol 2003, 84,
205-220. [CrossRef] [PubMed]


http://doi.org/10.3389/fpsyg.2020.624567
http://www.ncbi.nlm.nih.gov/pubmed/33519653
http://doi.org/10.32474/OAJCAM.2020.02.000149
http://doi.org/10.1080/00223891.2010.513306
http://www.ncbi.nlm.nih.gov/pubmed/20954059
http://doi.org/10.1080/00221309.2017.1421137
http://www.ncbi.nlm.nih.gov/pubmed/29345535
http://doi.org/10.2196/22817
http://doi.org/10.3390/su12208438
http://doi.org/10.1016/j.eap.2020.08.002
http://doi.org/10.1056/NEJMp2008017
http://www.ncbi.nlm.nih.gov/pubmed/32283003
http://doi.org/10.1016/j.janxdis.2020.102328
http://doi.org/10.1007/s11218-018-9447-9
http://doi.org/10.20473/fmi.v54i4.10715
http://doi.org/10.3389/fpsyg.2019.00574
http://doi.org/10.3736/jcim20120814
http://doi.org/10.1037/0022-3514.84.1.205
http://www.ncbi.nlm.nih.gov/pubmed/12518980

	Introduction 
	Materials and Methods 
	Results 
	Socio-Demographic Characteristics and Health Status 
	Depression, Traditional Chinese Medicine Body Constitutions, Dysfunctional Attitude, Stress, Perceived Stress, and Self-Esteem 
	Association Analysis between Variables 
	Multiple Linear Regression Analysis 

	Discussion 
	Depression, Traditional Chinese Medicine Body Constitutions, Dysfunctional Attitude, Stress, Perceived Stress, and Self-Esteem Levels among University Students 
	Relationship between Traditional Chinese Medicine Body Constitutions and Depression 
	Relationship between Self-Esteem and Depression 
	Limitations of the Study 

	Conclusions 
	References

