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Abstract
Background  Mental health has become a global problem, among which anxiety and depression disorder were 
ranked as the first and sixth leading causes of disability, respectively, according to the World Health Organization 
(WHO). Medical students experienced higher levels of anxiety and depression than the general population. But there 
was a lack of research on the emotional situation among medical students in Inner Mongolia. The main objectives of 
this study were to investigate the prevalence of anxiety and depression symptoms as well as the factors that influence 
them among medical students in Inner Mongolia.

Methods  A cross-sectional study was conducted on 1282 students from a university in Inner Mongolia, China, 
ranging in age from 16 to 27 years. They were assessed demographic indicators, the disorder of anxiety and 
depression using Zung’s Self-Rating Anxiety Scale and Self-Rating Depression Scale (SAS and SDS) by an anonymous, 
self-administered questionnaire. The internal reliability and validity of the questionnaire were determined using 
Cronbach’s alpha coefficient, Kaiser-Meyer-Olkin (KMO), and Bartlett’s sphericity. T-tests and one-way ANOVA were 
used to explore factors, including demographic and behavioral information influencing anxiety and depression 
disorder. According to the above results of exploring the influencing factors based on univariate analysis, significant 
factors (p < 0.05) were entered into multiple linear regressions that sequentially fitted to predictors associated with 
anxiety and depression. The collected data were entered into EpiData for windows and analyzed using SPSS 26.0. The 
p < 0.05 was considered to be significantly different.

Results  The questionnaire was completed by 1187 students with a 92.59% response rate. The prevalence of anxiety 
and depression symptoms among medical students were 10.36% and 24.43%, and the mean ± standard deviation 
(M ± SD) anxiety and depression scores were 39.60 ± 7.81 and 48.23 ± 9.06, respectively, among the medical students. 
The specific contributions of the two scales with good reliability and validity were 60.58% and 63.59%, respectively. 
For univariate analysis, age, whether the daily meal was at a fixed time, grade, the birthplace of students, average daily 
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Background
Global Burden of Diseases (GBD) 2019 showed that men-
tal disorders have reached the top ten leading causes of 
burden worldwide since 1990 [1]. Gradually mental dis-
orders have been increasingly recognized as leading 
causes of disease burden, even emerged as one of the 
leading causes of morbidity in the population [2]. Every 
year, more than 10 million people attempt suicide around 
the world, with half of them suffering from psychologi-
cal issues and mental disorders such as anxiety disorders, 
mania, and nonaffective psychosis [3]. Apathy, irritability, 
and major depressive or psychotic symptoms are exam-
ples of mental disorders that can disrupt people’s normal 
lives and social development. Anxiety and depression 
were considered the most common mental disorders, 
accounting for 13.60–28.80%, respectively, in the gen-
eral population [4]. Anxiety was characterized by a sense 
of tension, nervousness, worried thoughts, and physi-
cal changes such as sweating, trembling, and increasing 
blood pressure [5]. Depression is a mental disorder char-
acterized by depressed mood, loss of pleasure, reduced 
energy and activity, decreased self-esteem, decreased 
attention with changes in appetite, and sleep distur-
bances, and it can lead to suicidal ideation and behavior 
[6].

As a particular population endured a critical transition 
from adolescence to adulthood at when both brain and 
cognition undergo fundamental developmental change 
and reorganization. The critical transition with experi-
encing physical growth and endocrine disorders was par-
ticularly vulnerable period, therefore university students 
might make significant decisions and face challenges [7]. 
Previous studies reported that anxious and depressive 
symptoms were increasingly noted among university stu-
dents worldwide [6]. Especially medical students might 
experience a higher rate of anxiety and depression, which 
were as high as 28.00% and 33.80% compared to other 
specialties of university students [8–10].

As we all know, medicine is one of the most competi-
tive fields with a combination of theory and an intense 
course load during education, which might more prob-
ably lead to the emergence of negative emotions [11]. 

Furthermore, the high workload caused by an imbal-
anced doctor-patient ratio in China’s medical system may 
cause medical students to experience more psychological 
problems than in Western or other Asian countries [8]. A 
growing body of previous evidences also suggested that 
long work hours adversely affected mental health across 
a variety of domains [12]. In addition, sleep quality as a 
major factor affected the mood of medical students by 
disturbing students’ learning abilities, academic perfor-
mance, and interpersonal relationships [13]. With the 
Coronavirus disease 2019 (COVID-19) spreading rapidly 
and widely worldwide, more than 30 thousand people 
were confirmed as infected by June 2020 [14]. During the 
epidemic of COVID-19, medical staff might face chal-
lenges in coping with unknown emergencies and high-
risk clinical environments, which might further impact 
their professional identity and lead to negative emotional 
symptoms for medical students [15, 16].

As the northwest frontier of China, the education and 
other resources in Inner Mongolia lagged behind the 
area of economic development. Due to the remote geo-
graphical location of Inner Mongolia, medical education 
was also relatively backward. Therefore, our study aimed 
to evaluate the anxiety and depression levels by SAS and 
SDS (Zung’s Self-Rating Anxiety Scale and Self-Rating 
Depression Scale) and to explore the influencing factors, 
including conventional demographic and special behav-
ior information according to the actual situation among 
all the medical students in Inner Mongolia Minzu Uni-
versity [14]. It is hoped that the related education depart-
ment will take targeted measurements to improve mental 
health according to our future research results for Inner 
Mongolia medical students.

Methods
Study design
This cross-sectional study was conducted from Novem-
ber to December 2021.

Participants
The searched sampling frame consisted of all medical 
students from the Medical College of Inner Mongolia 

eating habits, were the factors that influenced both the total score of SAS and SDS (p < 0.05). For further analysis, the 
results showed that “Birthplace of students” and “Whether daily meals at a fixed time” were significantly associated 
with anxiety and depression. Furthermore, “Age” and “Mode of delivery” were independent risk factors for depressive 
disorder.

Conclusion  Our findings revealed that high prevalence of mental health problems among medical students in 
Inner Mongolia. The Ministry of Medical Education should make a targeted intervention for specific risk factors of this 
study to improve psychological well-being and face uncertain future challenges among university students in Inner 
Mongolia.

Keywords  Anxiety, Depression, Medical students, Diet-related factors, Inner Mongolia
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Minzu University. The research chosen respondents who 
were eligible to participate in the survey during whole 
process by the cluster sampling method. The cluster 
sample method was grouped all the samples into differ-
ent classes, which is called group, and then the group was 
used as a sampling unit to sample individual information 
by simple random sampling. The sampling procedures 
were probabilistic and conducted without replacement at 
all stages.

Settings
Participants were recruited all medical students from a 
public school with medical specialty in Inner Mongolia, 
including five medical specialties: Preventive medicine 
(Five-year), Medical imaging technology (Four-year), 
Medical laboratory technology (Four-year), Pharmaceuti-
cal preparation (Four-year), and Medical laboratory tech-
nology ISEC (Four-year).

Sampling procedure
All medical students should participate in the study 
expect for students who are unwilling or unable to com-
plete the whole investigation due to personal reasons. 
The trained researchers explained the purpose and 
content of the study to the students before emphasiz-
ing the principle of voluntarily, anonymity, and confi-
dentiality prior to investigations. The informed consent 
form was then distributed to the medical students with 
the age of more than 18 years old. On the other hand, 
those researched students with the age of below 18 had 
obtained the informed consent from the guardians before 
survey by the form of message or email. And all the entire 
process took about 30 min. After the students completed 
the questionnaire, the researchers tracked the number of 
questionnaires and checked the accuracy and completion 
situation in the background of the network. As problems 
arose during the process, researchers would commu-
nicate with student leaders. IP address restriction tech-
nology was used to ensure that students with the same 
IP address completed the questionnaires only once. All 
information was collected simultaneously, and incorrect 
or missing data were not included in the analysis.

Questionnaire
The questionnaire in the present study included three 
parts.

The first part was designed to collect demographic 
information such as name, specialty, grade, gender, age, 
ethnicity, the birthplace of students, whether one child in 
the family, family status (parents’ marital status), mode of 
delivery, birth weight, feeding way at birth, family history 
of cardiovascular diseases, family history of diabetes, the 
daily motor activity patterns and dining habits.

In the second part, we used the self-rating Anxiety 
Scale (SAS), a widely used symptom measurement tool 
that can evaluate the level of anxiety symptoms to reflect 
the subjective feelings of psychiatric helpers. It was com-
piled by W.K. Zung in 1971 and contains four compo-
nents with 20 items, including the mixed symptom of 
anxiety and autonomic nerve function, autonomic nerve 
dysfunction, exercise tension, and anxious mood. There 
are 15 positive scores and 5 reverse scores (marked with * 
in items). The participants scored each item on a 4-point 
Likert scale based on the frequency of symptoms in the 
past 7 days: 1-never or very rarely, 2-sometimes, 3-most 
of the time, and 4-most or all of the time. The total score 
of the question is obtained from the original score by 
adding each item and then multiplied by 1.25 to calcu-
late the final standard score. The higher scores mean, the 
more severe anxiety symptoms. The cut-off value of the 
SAS standard score is defined as: no anxiety (< 49 points), 
mild (50–59 points), moderate (60–69 points), and more 
than 70 points are severe anxiety [17]. The Chinese ver-
sion of SAS was used in the survey, which had good reli-
ability and validity confirmed in previous studies (see in 
Supplementary Material) [18].

In the third part, we used the self-rating depression 
scale (SDS) as a widely used symptom measurement 
tool that can evaluate the level of depressive symptoms 
by reflecting the subjective feelings of psychiatric help-
ers. It was compiled by William W.K. Zung in 1965 [19] 
and contained four components with 20 items, includ-
ing mental-emotional symptoms, physical, psychomo-
tor disorders, and psychological disorders. There were 
10 positive scores and 10 reverse scores (with *). The 
participants scored each item on a 4-point Likert scale 
based on the frequency of symptoms in the past 7 days: 
1-a little of time, 2-some of time, 3-good part of the time, 
and 4-most of the time. The total score of the question 
is obtained from the original score by adding each item 
and then multiplied by 1.25 to calculate the final standard 
score. The higher scores mean more serious depression 
symptoms. The cut-off value of the SDS score is defined 
as follows points: no depression (< 49), mild (50–59), 
moderate (60–69), and severe (> 70) [17]. The Chinese 
version of SDS was used in the survey with good reliabil-
ity, and its validity has been confirmed in previous stud-
ies (see in Supplementary Material) [18].

Statistical analysis
The collected data was input into EpiData for windows 
and analyzed by SPSS 26.0. The continuous variables 
results were expressed by mean ± standard deviation 
(M ± SD) or median and interquartile range (IQR). In 
general, our sample was large, which can be consid-
ered a normal distribution according to the central limit 
theorem. The Cronbach’s alpha coefficient was used to 
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determine the instrument’s internal consistency. Kai-
ser-Meyer-Olkin (KMO) and Bartlett’s sphericity test 
were used to check the suitability of the exploratory 
factor analysis. Independent sample t-test and one-
way ANOVA tests were used to identify the influenc-
ing factors of anxiety and depression. According to the 
above results, multiple linear regressions would further 
explore the independent factors. Moreover, a univari-
ate general linear model was used to find the interac-
tion effects among independent influencing factors. The 
p-value < 0.05 was considered to be significantly different.

Results
Sociodemographic characteristics of participants
A total of 1282 questionnaires were distributed to the 
medical students at Inner Mongolia Minzu University. 
Following the investigation, a total of 1187 questionnaires 
completed qualified to be analyzed, with a response rate 
was 92.59%. The age of participants ranged from 16 to 27 
years, with an average of 20.13 ± 1.62 years. The number 
of students from grade 1 to grade 5 was 324 (27.30%), 
340 (28.64%), 265 (22.33%), 213 (17.94%) and 45 (3.79%) 
respectively. Among the participants were 413 male stu-
dents (34.79%) and 774 female students (65.21%). Table 1 
presents the detailed demographic characteristics of the 
participants.

Reliability and validity
We used Cronbach’s α to confirm the reliability of the 
scales and a principal component analysis with a varimax 
rotation to calculate the Bartlett test of sphericity, Kai-
ser-Meyer-Olkin (KMO) for evaluating the suitability of 
exploring factor analysis. As shown in Table 2, reliability 
was satisfactory (Cronbach’s α > 0.75) for the two scales. 
Preliminary tests for exploratory factor analysis showed 
acceptable values with Kaiser-Meyer-Olkin (KMO = 0.86, 
0.90) and Bartlett’s test of sphericity (χ2 = 6488.06, 
8061.21) p < 0.01, indicating that the correlations were 
sufficient for analysis. Table 2 presents the results of our 
study in detail with reliability and validity.

The symptom of anxiety and depression among medical 
students
The SAS score of participants ranged from 25 to 76, 
with an average score of 39.60 ± 7.81, in which 123 
(10.36%) students reported anxiety symptoms. The 
SDS score ranged from 25 to 76 with an average score 
of 48.23 ± 9.06, and 290 (24.43%) participants showed 
depression symptoms. The detailed information is shown 
in Table 3; Fig. 1.

Factors influenced the level of anxiety and depression 
among medical students
To test demographic characteristics that may influ-
ence SAS and SDS scores, t-tests and one-way ANOVA 
tests were used. Comparisons within the various demo-
graphic characteristics revealed that age, whether the 
daily meal was at a fixed time, grade, the birthplace of 
students, average daily eating habits, the average number 
of daily meals, and daily intake of other snacks were the 
factors that influenced the total score of SAS (p < 0.05). 
Age, whether daily meals were at a fixed time, grade, the 
birthplace of students, daily eating habits, and mode of 
delivery were the primary influencing factors on the total 
score of SDS (p < 0.05). (Table 4)

Multiple linear regression
After univariate analysis, multiple linear regressions were 
sequentially fitted to predictors and screened the risk 
factors associated with anxiety and depression further. 
It was in order to identify partial contribution of each 
predictor to overall multiple regression calculation based 
on above given significant factors, and it was reported by 
the standardized and non-standardized regression coef-
ficients. In our study, multiple linear regression (MLR) 
analysis was performed using influencing factors based 
on the results of the univariate analysis as independent 
variables. SAS and SDS total scores were applied as the 
dependent variable, only two independent variables were 
retained in SAS total score, and four independent vari-
ables were indicated in SDS total score (P < 0.05). It can 
be concluded that “Birthplace of students” and “Whether 
daily meals at a fixed time” were the essential indepen-
dent influencing factors and effective predictors of SAS 
total score (P < 0.05). “Age, mode of delivery, the birth-
place of students, and whether daily meals at a fixed time” 
were the critical influencing factors and effective pre-
dictors of SDS total score (P < 0.05). Table  5 depicts the 
results of the MLR of anxiety and depression symptoms.

Furthermore, the General Linear Model with interac-
tion analysis was used, and the results showed no interac-
tion differences influencing the total SAS and SDS scores 
(P > 0.05).

Discussion
Anxiety and depression among medical students were a 
common mental disorder and had become an increas-
ingly severe problem recently. Our study aimed to mea-
sure the situation and explore influencing factors of 
anxiety and depression symptoms among medical stu-
dents at Inner Mongolia Minzu University. The present 
results demonstrated that the prevalence of anxiety and 
depression was 10.36% and 24.43%, respectively, simi-
lar to the previously reported results from medical stu-
dents in China and Nigeria [20, 21]. It might mean that 
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Variables N(%)
Specialty

Preventive medicine
Medical imaging technology
Medical laboratory technology
Pharmaceutical preparation
Medical laboratory technology ISEC

279(23.50%)
413(34.79%)
279(23.50%)
74(6.23%)
142(11.96%)

Grade

1
2
3
4
5

324(27.30%)
340(28.64%)
265(22.33%)
213(17.94%)
45(3.79%)

Gender

Male
Female

413(34.79%)
774(65.21%)

Age

16–18
19
20
21
22–27

142(11.96%)
293(24.68%)
232(19.55%)
240(20.22%)
280(23.59%)

The birthplace of students

Urban
Rural

454(38.25%)
733(61.75%)

One child in the family

Yes
No

506(42.63%)
681(57.37%)

Family status

Good marital status
Divorced parent
Single parent family
Other

1035(87.19%)
77(6.49%)
39(3.29%)
36(3.03%)

Mode of delivery

Natural delivery
Cesarean section
Both
Unclear

756(63.69%)
202(17.02%)
63(5.31%)
166(13.98%)

Family history of diabetes

Father
Mother
Both
Neither

40(3.37%)
17(1.43%)
2(0.17%)
1128(95.03%)

The average numbers of daily meals

< 3 times
3 times
> 3 times

291(24.52%)
863(72.70%)
33(2.78%)

Whether daily meals at a fixed time

Yes
Occasionally
Not occasionally
No specific rules

480(40.44%)
207(17.44%)
393(33.11%)
107(9.01%)

Daily eating habits

Primary on cereals-based diet
Primary on meat-based diet
Primary on vegetables-based diet
Balanced collocation
No specific rules

190(16.01%)
95(8.00%)
71(5.98%)
570(48.02%)
261(21.99%)

The daily motor activity patterns

Table 1  Demographic characteristics of the study population (N = 1187)
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depression was a more vulnerable and sensitive symptom 

than anxiety for medical students in the present survey. 
Furthermore, we were interested in discovering that “the 
diet-related factors about whether daily meals at a fixed 
time” and “birthplace of students” as independent influ-
encing factors were significantly associated with the level 
of anxiety and depression (p < 0.05).

In this study, “Whether daily meals at a fixed time” 
was associated with the level of anxiety and depression 
(p < 0.05). Students with “No specific rules in daily meals 
time” might lead to obesity due to a change in intesti-
nal flora disorder, which could affect brain function and 
increase the risk of mental illnesses like anxiety and 
depression [22]. On another hand, an irregular diet influ-
enced the microbiota-gut-brain axis as a bi-directional 
communication pathway, contributing to brain function 
and neurodegenerative diseases [23]. The myriad and 

Table 2  The reliability and validity of SAS and SDS
Scale Cronbach α KMO Bartlett’s Sphericity Cumulative contribute rate

Test Ki-Kare Value (χ²) Significance level (sig.)
SAS 0.75 0.861 6488.06 P < 0.01 60.58%

SDS 0.78 0.898 8061.21 P < 0.01 63.59%

Table 3  Descriptive analysis of the total score and each 
dimension of SAS and SDS
Categories Min ~ Max M ± SD
SAS (Total score) 25 ~ 76 39.60 ± 7.81

Dimension 1:Anxious mood 4 ~ 15 5.28 ± 1.64

Dimension 2:Autonomic nerve dysfunction 8 ~ 26 10.09 ± 2.57

Dimension 3: Exercise tension 6 ~ 22 12.43 ± 3.91

Dimension 4:The mixed symptom of anxi-
ety and autonomic nerve function

2 ~ 8 3.88 ± 1.35

SDS (Total score) 26 ~ 75 48.23 ± 9.06

Dimension 1: Mental-emotional symptoms 2 ~ 8 2.84 ± 1.01

Dimension 2: Physical 8 ~ 23 12.76 ± 2.54

Dimensions 3: Psychomotor disorders 2 ~ 7 3.58 ± 1.13

Dimensions 4: Psychological disorders 8 ~ 29 15.45 ± 4.66
M ± SD: mean ± standard deviation

Fig. 1  Descriptive analysis of the total score and each dimension of SAS and SDS

 

Variables N(%)
Primary on outdoor activity
Primary on indoor activity
Both
No specific rules

181(15.25%)
102(8.59%)
286(24.09%)
618(52.06%)

Table 1  (continued) 
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SAS SDS
Variables Total 

scores
Dimen-
sion 1

Dimen-
sion 2

Dimen-
sion 3

Dimen-
sion 4

Total 
scores

Dimen-
sion 1

Dimen-
sion 2

Dimen-
sion 3

Di-
men-
sion 4

Age

16–18 38.81 5.43 10.13 11.75 3.74 42.05 3.01 12.45 3.37 14.72

19 39.79 5.49 10.4 12.01 3.93 43.87 3.05 13.12 3.6 15.24

20 38.99 5.23 10.05 12.22 3.69 42.32 2.76 12.52 3.47 14.99

21 39.09 5.02 9.68 12.68 3.89 42.76 2.65 12.68 3.6 15.17

22–27 40.74 5.23 10.13 13.17 4.06 45.05 2.78 12.79 3.74 16.65

F 2.53* 4.06** 3.18* 4.92** 2.86* 4.27** 7.30** 2.54* 3.07* 6.58**

Grade

1 38.5 5.27 10.03 11.71 3.79 41.95 2.94 12.52 3.43 14.58

2 40.89 5.54 10.43 12.79 3.96 45.23 2.99 13.28 3.78 16.04

3 38.19 5.01 9.77 11.95 3.82 40.81 2.6 12.27 3.35 14.32

4 40.7 5.08 9.92 13.51 4.04 45.93 2.73 12.94 3.81 17.18

5 40.81 5.84 10.58 12.56 3.67 43.40 3.04 12.53 3.42 15.60

F 7.52** 5.36** 2.92* 8.39** 1.82 15.35** 8.35** 7.34** 9.17** 14.77**

The birthplace of students

Urban 39.00 5.32 10.23 11.93 3.72 42.61 2.96 12.69 3.42 14.92

Rural 39.97 5.25 10.00 12.73 3.99 43.89 2.77 12.8 3.68 15.77

T -2.07* 0.71 1.51 -3.54** -3.39** -2.42* 3.19** -0.78 -3.78** -3.05**

Gender

Male 39.75 5.14 9.76 13.00 3.90 43.81 2.68 12.66 3.67 15.95

Female 39.52 5.35 10.27 12.12 3.87 43.40 2.93 12.81 3.53 15.18

T 0.49 -2.16* -3.29** 3.49** 0.36 1.14 -4.05** -1.01 1.97* 2.59*

Specialty

Preventive medicine 38.87 5.51 10.24 11.66 3.68 42.98 2.95 12.64 3.43 15.27

Medical imaging technology 40.07 5.12 9.89 12.97 4.07 43.99 2.77 12.88 3.69 15.77

Medical laboratory technology 39.34 4.99 9.76 12.78 3.94 43.37 2.68 12.6 3.63 15.68

Pharmaceutical preparation 41.35 5.86 11.08 12.31 3.82 43.45 3.05 13.04 3.49 15.05

Medical laboratory technology ISEC 39.25 5.51 10.51 11.73 3.65 42.58 3.08 12.80 3.50 14.60

F 2.07 7.02** 4.78** 6.96** 5.19** 0.91 6.12** 0.91 2.87* 2.42*

Whether one child in the family

Yes 39.89 5.24 10.16 12.60 3.91 42.99 2.82 12.65 3.52 15.29

No 39.38 5.30 10.04 12.30 3.86 43.72 2.86 12.84 3.62 15.56

T 1.13 -0.64 0.83 1.33 0.56 -1.37 -0.59 -1.26 -1.47 -0.96

Whether daily meals at a fixed time

Yes 39.01 5.07 9.85 12.39 3.89 42.36 2.73 12.59 3.51 14.96

Occasionally 40.98 5.48 10.30 13.09 3.92 44.85 2.92 13.23 3.76 15.88

Not occasionally 38.79 5.25 10.12 11.88 3.78 42.98 2.87 12.57 3.51 15.33

No specific rules 42.54 5.88 10.66 13.34 4.15 46.84 3.10 13.29 3.79 17.20

F 9.75** 7.43** 3.67* 7.08** 2.27 9.53** 4.90** 5.45** 4.10** 7.60**

Daily intake of other snacks

Never 43.59 4.50 10.38 15.25 4.75 49.25 3.13 12.38 4.38 19.50

There is very little 40.50 5.15 10.07 13.14 4.05 43.94 2.65 12.86 3.58 15.96

Once in a while 38.93 5.13 9.84 12.35 3.83 43.00 2.77 12.65 3.59 15.31

Often 40.09 5.63 10.54 12.02 3.87 43.39 3.02 12.92 3.53 15.13

Almost every day 42.73 5.92 11.15 13.07 4.05 46.13 3.32 13.22 3.60 16.63

F 3.93** 6.11** 5.00** 2.44 1.88 1.77 6.18** 0.95 1.10 2.34

Daily eating habits

Primary on cereals-based diet 39.86 5.28 9.94 12.63 4.04 44.06 2.84 12.88 3.65 15.78

Primary on meat-based diet 40.54 5.81 10.46 12.28 3.87 43.42 3.09 12.42 3.64 15.47

Primary on vegetables-based diet 39.6 5.54 10.55 11.8 3.79 43.58 3.00 12.85 3.54 15.42

Table 4  Univariate analysis to identify influencing factors associated with anxiety and depression symptoms
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complex relationships that can exist between diet and 
psychiatric symptoms. The over-eating could be caused 
by stress through the brain to lead to disorders such as 
depression due to functional and social impairments. 
Studies have showed the possible mechanism between a 
link between diet and stress-related psychiatric disorders 
was formed and strengthened by neurotransmitters and 
neuropeptides [24]. In fact, medical students usually had 
a common phenomenon of irregular diet due to learning 
many professional courses, lectures, basic experiments, 
clinical practice, and related comprehensive courses 
compared to other students, as evidenced by some previ-
ous studies [25]. Moreover, people living in Inner Mon-
golia usually consume beef, milk, high-fat, and high salt 
in their morning diet, which might increase the risk of 
emotional problems from intestinal flora [26, 27].

In the present study, “The birthplace of students” 
was significantly associated with the level of anxiety 
and depression (p < 0.05). Students from rural areas 
scored higher in anxiety (39.97 ± 7.85) and depression 
(43.89 ± 9.27) than those from urban areas. Though China 
had a transition from a dual-structure society to urban-
rural development, college students from the urban area 
will find it easier to adapt to the new environment and 
better to learn the diversity of knowledge due to their 
relatively complicated and varied original living envi-
ronment with rich education and economic resources, 
diverse life experiences, and so on [28]. Furthermore, 
many students in rural areas are left-behind children 
(LBC) with a lack of parental care, guidance, and com-
munication. They faced extraordinary pressure and emo-
tional difficulties in deciding on their future lives [29, 
30]. Studies showed that people with relatively lower 
education levels are more likely to have lower family pro-
fessional statuses and society support, more difficulty 
integrating into society, and less access to healthcare 
which made worse mental states [31]. Inner Mongolia is 
located in the border area with low and typical tendency 
in expenditure of educational and medical resources, the 
resource shared to rural areas were relatively insufficient. 
Further, medicine is a unique major that needs lifelong 
learning and practice; the students might perform bet-
ter with positive growth experiences and accumulated 
knowledge early on.

Table 5  Results of independent influencing factors of SAS/SDS 
in the multiple linear regression model
SAS
Variable B SE β t P

The birthplace of students 0.91 0.47 0.06 1.95 0.05

Whether daily meals at a fixed time 0.44 0.22 0.06 2.02 0.04

SDS

The birthplace of students 1.02 0.54 0.06 1.90 0.06

Age 0.52 0.19 0.08 2.68 0.01

Whether daily meals at a fixed time 0.86 0.25 0.10 3.42 0.00

Mode of delivery 0.66 0.24 0.08 2.78 0.01

SAS SDS
Variables Total 

scores
Dimen-
sion 1

Dimen-
sion 2

Dimen-
sion 3

Dimen-
sion 4

Total 
scores

Dimen-
sion 1

Dimen-
sion 2

Dimen-
sion 3

Di-
men-
sion 4

Balanced collocation 38.82 5.06 9.86 12.34 3.79 42.39 2.75 12.67 3.48 14.92

No specific rules 40.77 5.49 10.43 12.7 4.00 45.10 2.92 12.97 3.74 16.34

F 3.31* 5.74** 3.18* 0.99 1.85 4.39** 3.58** 1.18 2.71* 4.50**

Mode of delivery

Natural delivery 39.48 5.30 10.12 12.29 3.86 43.33 2.85 12.76 3.57 15.39

Cesarean section 39.11 5.29 10.09 12.11 3.79 41.75 2.85 12.5 3.37 14.6

Both 38.85 5.25 10.32 11.71 3.79 42.10 2.9 12.48 3.57 14.6

Unclear 41.02 5.14 9.85 13.69 4.13 46.26 2.79 13.2 3.89 17.05

F 2.35 0.47 0.69 7.01** 2.40 8.32** 0.25 2.66* 6.61** 9.30**

The daily motor activity patterns

Primary on outdoor activity 38.31 5.10 9.71 11.99 3.85 42.60 2.76 12.71 3.48 15.03

Primary on indoor activity 39.4 5.39 9.96 12.46 3.71 42.17 2.73 12.77 3.54 14.58

Both 39.84 5.06 9.69 13.19 3.93 43.27 2.64 12.83 3.66 15.4

No specific rules 39.89 5.41 10.41 12.20 3.90 43.90 2.98 12.74 3.58 15.73

F 2.04 4.08** 7.02** 4.15** 0.79 1.76 8.55** 0.11 1.05 2.80*

The average number of daily meals

< 3 times 40.54 5.54 10.44 12.59 3.87 44.40 2.96 13.14 3.57 15.76

3 times 39.19 5.16 9.95 12.36 3.88 43.02 2.79 12.62 3.58 15.33

> 3 times 41.86 5.97 10.55 12.91 4.06 44.64 3.24 12.85 3.76 15.70

F 4.10* 7.17** 4.44* 0.64 0.31 2.84 5.88** 4.61* 0.42 0.97
*p < 0.05; **p < 0.01

Table 4  (continued) 
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“Age” and “Mode of delivery” were significantly associ-
ated with the level of depression (p < 0.05) only. The old-
est age group consisted of fourth and fifth-grade students 
who scored highest on anxiety (40.74 ± 7.94) and depres-
sion (45.05 ± 9.50). Senior medical students had suffered 
a common mental illness that may be attributed to the 
gap between clinical practice reality and ideal in a transi-
tion period and foreseeable competition for the unclear 
further related postgraduate examination and employ-
ment pressure [25]. Moreover, the students with “Natural 
delivery” had a higher score for anxiety (39.48 ± 7.91) and 
depression (43.33 ± 9.10) in this study. In previous studies, 
cesarean section was associated with an increased risk of 
mental symptoms in the offspring. In previous studies, 
cesarean section was associated with an increased risk 
of mental symptoms in the offspring, the reason was that 
women with cesarean section might have higher pain of 
somatization, depression, and anxiety symptom levels 
than those who had natural or vaginal delivery [32]. The 
cesarean section mothers were tend to confide the situ-
ation to their children which might affected their emo-
tion [33]. Our conclusion was contrary to the findings 
of this study, the reason might be that the medical stu-
dents had in-depth insights into physiology and related 
medical knowledge. Thus, they might be more rational to 
face the relationship between psychological and physical 
performance.

We also found medical students with different some 
demographic factors such as gender and ‘whether the 
only child in the family’ had different emotion situation 
just without statistically significant differences (p > 0.05). 
Some research pointed out that male students were more 
likely to contact more seductive news due to the higher 
usage of mobile cellphones which might cause poor sleep 
quality and negative symptoms [34]. The only child in the 
family would more likely to have low emotion indepen-
dence and high emotional insensitivity caused by being 
protected and caring with high baby schema from their 
parents [35]. In addition, they need face and solve any 
difficult and challenge from family or society only. There-
fore, the only child might have lower emotional situation 
like high level of anxiety or depression which was con-
sist with our results [35]. However, for aspects of statisti-
cal differences, we should obtain more sample and more 
accurately methods to search and analyze them accord-
ing research actual situation in the further.

Strengths and Limitations
The study had some strengths. Firstly, our sample size 
was very large. Although there were potential influenc-
ing factors to affect the anxiety and depression symp-
toms among medical students, few studies had a large 
enough sample and focused on prevalence rates related 
to both depression and anxiety symptoms. And then 

while there was an increasing large of articles on explor-
ing potential risk factors to the prevalence of depression 
and anxiety symptoms among medical students, about 
the researchers of association between ‘eating habits’ and 
‘mental health’ were lack in Inner Mongolia. However, 
the findings of this study should consider the following 
limitations. First, this was a cross-sectional observational 
study, which could not determine the time course of the 
causal relationships between the variables. In order to 
confirm the conclusion, further longitudinal and more 
diverse investigations are needed. Second, the study 
population consisted only of Inner Mongolia Minzu Uni-
versity medical students who cannot be represented as 
generalized medical students in whole Inner Mongolia. 
Future research should be conducted on more popula-
tions. Third, the influencing factors should be restricted 
by designed questions, and the follow-up study could 
include more diet and behavior habits factors according 
to our results.

Conclusion
The results of the present study suggested a strong rela-
tionship between the “Birthplace of students” and the 
level of anxiety/depression symptoms. Unexpectedly, we 
also found that diet-related factors could independently 
influence mental symptoms. Therefore, to keep a healthy 
diet habits like reduction in fat intake might have benefi-
cial effects on improvement mental health. In the future, 
we should focus on traditional mental health treatments 
as well as their diet and behavioral habits to improve the 
mental health of medical students. Education managers 
should also provide targeted interventions for improving 
mental support.
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