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ABSTRACT

The aim of this study was to examine whether
student characteristics affect the risk of health
conditions, and explore whether the degree of
academic stress affects the level of distress. We
surveyed medical students in the Inner Mongolia
Medical College China using a questionnaire. A
logistic regression analysis was used to ascer-
tain factors associated with distress. The Wil-
coxon Mann-Whitney test was used to determine
the relationship between distress and different
academic stress levels. Of the 6044 students
completing questionnaires, 47.5% self-reported
distressing body symptoms induced by aca-
demic stress. Chi square tests showed statisti-
cally significant associations between distress
and gender, academic stress, and residence;
feeling academic stress caused a more than 1.5
times risk of distress. Gender and academic
stress were significantly associated with dis-
tress in non-conditional binary logistic regres-
sion models. Compared with male students, fe-
male students was more likely to feel distress.
The Wilcoxon Mann-Whitney test also showed
that the distress rate increased with academic
stress and a dose-response relationship between
the distress rate and stress level was found. The
present study indicates that it is important to
reduce academic stress and manage it in order
that better outcomes be achieved in regard to
distress, especially in females.
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1. INTRODUCTION

Global health programs are becoming much more
common at academic health centers, varying from com-
prehensive, multidisciplinary, multi-professional initia-
tives that include patient care, research, and education
components, to individual courses [1]. For example, re-
search in mental health has demonstrated that university
students experience high levels of psychological distress
and depression, with as many as 10% - 50% of subjects
clinically afflicted [2]. Stress is also a trigger for many
complaints and medical conditions and some investiga-
tors suggest the use of a “bio-psychosocial” model in this
context, which emphasizes the role of the psychological
factors [3].

The period of undergraduate education is a sensitive
time in the life of an individual [4], and for many young
adults college has been found to be stressful [3]. Past
research has determined that the stressors involved in-
clude: academics, social relationships, finances, daily
hassles, and familial relationships [5]. Examinations and
assessments constitute one source of academic stress [6],
and in recent years, considerable research has been con-
ducted on nursing students [7] and medical students to
better understand the nature of this stress [8]. In general,
North American and European studies dominate the field
with a focus on medical students [8]; these studies have
examined depression, stress, anxiety, and burnout reac-
tions [9]. Some studies show gender differences [10-12]
while others do not [13,14].

Research on stress and the resulting distress experi-
enced by individuals began in the 1930s [15]. Today, we
live in a smaller world with a larger sense of instant
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connectedness on a global scale [1] and thus there is in-
creasing interest to look at the results of studies in dif-
ferent countries and populations and see what can be
learned and applied. However, most studies focus on one
category of illness. For example, the prevalence and
characteristics of headache in Brazil [16], Europe [17],
Nigeria [18], and Turkey [19], the trigger factors for
headache [20], and the relationship between stress and
gastrointestinal upset and headaches [21,22], and ano-
rexia [23].

As mentioned earlier, most studies have been geo-
graphically focused on countries in North America and
Europe. However, the pressure to perform in school is
considerably more acute in Asian societies [24]. Conse-
quently, in the context of initiatives involving collabora-
tive efforts among schools of medicine, public health,
nursing, and dentistry [1] with regard to bio-psycho-so-
cial medical models, we were interested in examining
how academic stress affects the risk of body distress in
medical students in the Inner Mongolia Autonomous
Region of China. Given the limited data available we
hoped that the results could be used to provide advice to
students and help us develop appropriate assistance pro-
grams.

2. MATERIALS AND METHODS

The data analysed in our study came from a question-
naire recently conducted in the Inner Mongolia Medical
College of China[25,26] from December 2010 to Janu-
ary 2011 in which undergraduate students living on
campus were surveyed [26]. The survey consisted of in-
quiries about basic demographic data (including sex, age,
nationality, and faculty), living habits, feelings, and
thoughts experienced during college.

There are 56 nationalities in China: the Han nationa-
lity being the majority, along with 55 other minorities.
Although Mongolian is the main minority in the Inner
Mongolia Autonomous Region, we also included other
minorities. Academic stress was defined as “I find myself
very concerned about the grades | am likely to receive
this semester”, “lI am spending a lot of time thinking
about how this semester’s grades could negatively affect
my educational and career goals”, “l am worrying a great
deal about the effect this semester’s grades will have on
my future”, and “I find myself very concerned about the
grades | am likely to receive this semester”. These items
have previously been used in research on academic stress
and health and were created to focus on grades because
grades have emerged as a key stressor in studies of aca-
demic stress [27]. We also defined students who came
from a city or suburb as urban, and those from a village
or pastoral area as rural. We defined having distress as
having at least one symptom of headache, gastrointesti-
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nal upset, no appetite, or other distressful symptom.

We entered quantitative data using EpiDate 3.1 with
cross-checking carried out by operators to prevent any
input error. We analyzed the data using SPSS version
13.0. A chi square test was performed on the selected
factors. A non-conditional binary logistic regression ana-
lysis was used to ascertain factors associated with dis-
tress. The influence of academic stress level on distress
for male and female students was determined using the
Wilcoxon Mann-Whitney test. Using the data of aca-
demic stress level and distress rate, we developed a table
by gender. The distress prevalence of year of study was
calculated in female medical students. Pearson correla-
tive analysis was performed between year of study and
distress for female students. Then we assessed the preva-
lence of distress for various faculties among Inner Mon-
golia Medical College by gender. All statistical tests were
2-tailed with p < 0.05 considered statistically significant.

Ethical Approval to conduct the study in which con-
sent was needed from all study participants was obtained
from the Ethical Committee of Inner Mongolia [26]. We
obtained approval from the college management office
and from faculties in which the study would be carried
out. In cooperation with the different faculty manage-
ment bodies, we informed students about the purposes of
the study before filling out the questionnaire. We advised
students that participation was voluntary, and that there
was a privacy protection policy for personal and enroll-
ment data. All participants who completed the question-
naire in classrooms provided informed consent.

3. RESULTS

Of the 6047 students who completed the original ques-
tionnaire 29.4% were male and 70.6% female [26]. The
average age was 21 * 1.5 years. The test-retest reliability
was 96. 4%, the range of the Kappa index 6.03 - 8.03,
and the mean value of the Kappa index 7.13 [26].

Of the students, 47.5% self-reported distress. The re-
sult of chi square tests showed statistically significant
associations between distress and gender, academic stress,
and residence (Table 1). Distress rate was significantly
different by gender in univariate analyses, with females
having a higher rate of stress than males. Students with
academic stress were more also likely to have distress.
Urban students had a significantly lower distress rate
than those residing in a rural area. However, while the
rate of distress for the majority students was lower than
Mongolian and other minorities, this difference was not
statistically significant.

Gender and academic stress were significantly associ-
ated with distress in the non-conditional binary logistic
regression models (Table 2). Compared with male stu-
dents, female students were more likely to feel distress.
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Table 1. Description and comparison of selected characteristics and prevalence of distress in Inner Mongolia Medical College stu-

dents.
Distress
Characteristic n Chi? P
n %
Gender
Male 1775 770 43.4 16.94 <0.0005
Female 4269 2101 49.2
Ethnic
Majority 4318 2031 47.0
Mongolia 1405 673 47.9 3.10 0.212
Other minority 167 840 52.0
Residence
Urban 2485 1109 44.6 13.92 <0.0005
Rural 3537 1751 49.5
Academic stress
Yes 5568 2691 48.3 19.44 <0.0005
No 476 180 37.8
Table 2. Logistic regression for factors of distress for Inner Mongolia Medical College students.
Characteristic B SE P OR 95% ClI
Gender
Male - - - 1.00
Female 0.209 0.058 <0.0005 1.23 1.10-1.38
Age -0.020 0.018 0.277 0.98 0.95-1.02
Ethnic
Majority - - - 1.00 -
Mongolia -0.025 0.062 0.688 0.98 0.86 - 1.10
Other minority -0.081 0.117 0.489 0.92 0.73-1.16
Residence
Urban - - - 1.00 -
Rural 0.006 0.053 0.910 1.01 091-1.12
Academic stress
No - - - 1.00 -
Yes 0.416 0.100 <0.0005 1.516 1.25-1.85

SE: standard error; OR: odd ratio; CI: confidence interval.

In addition, those students who self-reported feeling
academic stress had more than a 1.5 times higher risk of
having distress. Although there was an association be-
tween residence and distress in the univariate analyses,
no association was found in the multivariate analysis.

In analysing the associations between academic stress
level and distress rate by gender because we found gen-
der differences regarding distress in the multivariate
analysis, the result of Wilcoxon Mann-Whitney test
showed that the distribution of the distress rate was sig-
nificantly different in respect of academic stress level for
both genders, with the distress level increasing with the
academic stress. This suggests a dose-response relation-
ship between these parameters. Compared with males,
females have higher rate of distress at all academic stress
levels.

Prevalence of distress in female medical students by
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year of study was showed in Table 3. Distress of the fe-
male medical students was observed to be positively
correlated to year of study from Pearson correlative
analysis (r = 0.926, p = 0.024).

The prevalence range of distress for various faculties’
student with academic stress was from 45.7% to 51.1%
in Table 4. There was no significant difference in preva-

Table 3. Prevalence of distress in female medical students.

Year of study n n/N (%)
1 872 46.8
2 619 46.9
3 457 54.5
4 109 57.4
5 44 73.3
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Table 4. Prevalence of distress for various faculties students with academic stress by gender.

Male Female
Faculty Total prevalence
n % n %
Clinical Medicine 45.7 283 415 637 478
Traditional Chinese Mongolian Medicine 49.8 161 49.2 312 50.1
Medicine 48.9 124 47.9 297 49.3
Nurse 51.1 14 51.9 165 51.1
Public Health Administration/Medicine Information Management 47.7 97 42.0 251 50.3
Other 48.0 32 40.5 276 49.0

lence of distress among various faculties (p = 0.174).
Females’ prevalence higher than male’s for various fac-
ulties except for the faculty of Nurse.

4. DISCUSSION

Kanter noted a rapidly growing interest in matters of
world health by students and residents, as well as by
leaders of medical schools and teaching hospitals [1],
which prompted us to conduct our study of medical stu-
dents. Resident’s personal characteristics were closely
related to stress and burnout [28]. The findings of the
present study show that college students in general have
academic stress and that there is a significant positive
relationship of academic stress with resultant distress.
Past research has found much evidence to support the
stress-illness relationship [29], and findings from the cur-
rent study expand our awareness of the stress-illness
paradigm.

The results of the current study also provide some
support for sex differences regarding induced distress in
college students with females suffering higher levels of
distress. Numerous studies have highlighted that women
report more illness and stress than men in general. For
example, Marianne et al noted that based on individual
discomfort and effort scores, discomfort was somewhat
higher among the females, whereas effort was somewhat
higher for males, although sex differences were not sig-
nificant [30]. While Dyson and Renk found no sex dif-
ferences in college students’ reported stress levels for
college [31], Our result was similar to that of Barra-
Almagia who reported that compared to males, adole-
scent females reported higher levels of health problems
[32]. Authors of another study indicated that health
complaints were significantly more frequent in female
physicians but decreased with age. Low job satisfaction,
high job stress, and emotional distress were all found to
be significant predictors of subjective health complaints,
as measured by the Ursin Health Inventory [33]. Other
research has demonstrated that although men easily get
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symptoms, while women tend to engage in health-
promoting behaviors and men engage in health-risky
behaviours [34]. One of the reasons for a higher distress
level in females is that compared to males, females face
more stress [4] and there are innate differences in physi-
cal factors by gender. Further study showed that the
highest year of study had the highest distress prevalence
in female with academic stress. The senior class students
ought to receive the most attention in terms of preventive
education.

The findings of our study indicate that the distress
level increases with higher levels of academic stress re-
gardless of gender. While research has demonstrated that
stress generates a robust rise of stress hormones, auto-
nomic measures, and immune parameters, other physio-
logical and psychological responses do not or only
poorly correlate [35]. Moreover, for potential underlying
mechanisms, including the immediacy of physiological
reactions to stressors, individuals have a wide variety of
responses concerning stressor-physical symptom rela-
tionships [36]. Nevertheless, under stress, sympathetic
nerve activity increases and parasympathetic nerve activ-
ity decreases [37], headaches with autonomic symptoms
are accompanied by autonomic reactions, which are de-
pendent on activity in cranial parasympathetic neurons
[38], and gastrointestinal problems are significantly re-
lated to more stressors than other symptoms examined
[36]. No significant difference was found between dis-
tress prevalence and various faculties’ students with aca-
demic stress. Further research is necessary to confirm
these results in other universities.

We did not find that the level of distress varied among
different ethnic groups even though Inner Mongolia is
considered one of China’s five minority areas. We specu-
late that the reason for this result could be because these
ethnic groups have resided in the area a long time [26].

There are limitations to this study. Distress was as-
sessed on the basis of self-reported data only, without the
use of biochemical measurements.

Our investigation demonstrates that academic stress
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triggers body distress symptoms in medical students.
While we know that college students often face serious
academic stress, the result is that higher academic stress
levels generate highCer levels of body distress. Of most
interest is that females are more likely to have distress
symptoms when they feel academic stress. All of these
results suggest that it is useful to make students very
aware of the problems associated with academic stress
when they arrive at medical school, especially female
students. Kanter’s point that the if the pressure on the
medical school curriculum is relieved by creating re-
quirements that shift coursework to the undergraduate
curriculum, the quality of premedical education will be
eroded [39] is well taken. In other words, we must deal
with the level of academic stress generated at medical
school by helping the students themselves to deal di-
rectly with the stress, and not making life easier at medi-
cal school.
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