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Background and ObjectiveaaThe purpose of this study was to explore particular aspects of the 
mental health status of medical students and to identify relationships among them.
MethodsaaAll 191 medical students from University of Ulsan College of Medicine were included 
in this study. Psychological parameters were measured with the Medical Stress Scale (MSS), Insom-
nia Severity Index, Korean-Parental Overprotection Scale, Patient Health Questionnaire-9 and Aca-
demic Motivation Scale.
resultsaaStressed students (MSS ≥ 28) had significantly higher scores on insomnia severity (5.8 
± 4.5 vs 4.4 ± 3.0, p < 0.05), depression (5.7 ± 4.5 vs 2.6 ± 2.4, p < 0.01), and amotivation (9.3 ± 3.3 
vs 6.9 ± 2.2, p < 0.01) and lower scores of intrinsic motivation (3.5 ± 7.1 vs. 41.7 ± 7.2, p < 0.01) 
compared to non-stressed students (MSS < 28). Significant correlations were noted between several 
factors and Medical Stress Scores. Specifically, insomnia, depression, amotivation and maternal 
‘face culture’ of parental overprotection, had independent and significant influences on academic 
stress reported by medical students (R2 = 0.39, p < 0.01). 
ConclusionsaaOur findings revealed insomnia, depression, academic motivation and parental 
overprotection are relevant factors influencing stress in medical students. Current results provide 
insights for stress management including the importance of parenting intervention.
 Sleep Med res 2017;8(2):92-97
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INTRODUCTION

Medical students go through long and intensive academic years in preparation for careers 
as physicians. There is a growing appreciation of the stress involved in this process. Indeed, 
previous literature provides hard evidence that a medical school education is highly stressful. 
One study in England showed that approximately half of the medical students described a 
stressful incident, the majority of which were related to medical training rather than other 
problems.1 

Academic load and emotionally challenging work might be associated with psychiatric 
morbidities in medical students. Studies from different countries revealed that sleep distur-
bance among medical students is not only common but also its prevalence is higher than in ei-
ther non-medical students or the general population.2,3 Several studies have also shown that 
medical students exhibit more symptoms of depression than the general population4,5 and de-
pression in first year medical students became twice as prevalent by end of the study period.6 In 
addition, reports by Lloyd and Gartrell5 and Vitaliano et al.6 demonstrate that medical students 
had greater mean anxiety levels than the norms for the general population.

Stress levels experienced by each student vary, even though they have the same curriculum 
and various factors to explain this have been suggested. Prior studies have focused on evaluat-
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ing students’ academic stress, psychiatric problems, motivation, 
personality traits, coping strategies, and more. For instance, de-
pression,7 academic motivation8 and academic performance9 
may be related to academic stress, and certain personality traits 
are associated with motivation10 and may predict academic per-
formance.11,12 Another study found that maladaptive emotion-
regulating strategies such as catastrophizing, self-blame, and 
positive reappraisal contribute to academic stress, and motiva-
tion was considered as a mediator.13 In our most recent study, 
high level of depressive symptom was associated with insom-
nia, amotivation and academic stress in medical student.14

Parents in South Korea are renowned for their extraordinary 
passion toward their children’s academic achievement and uni-
versity entrance. In general, students who achieve academic 
excellence can enter medical college in South Korea. Therefore, 
although not applicable to all, medical students in general tend 
to have grown up with high expectations from their parents 
since childhood. Previous literature has shown that parental in-
volvements such as overly valuing children’s achievements, criti-
cism, or affectionless control can be internalized by children 
and increase the risks of stress, depression, or anxiety.15-18 How-
ever to date, there has been no study that conclusively shows a 
relationship between academic stress experienced by medical 
students and parental involvement.

With this background, we hypothesized that medical stu-
dents’ academic stress would be associated with their psycho-
logical health including sleep and mood. Furthermore, the hy-
pothesis of increased susceptibility to academic stress in students 
who have parents with overprotective parenting style was inves-
tigated. The purpose of this study is to gain greater insights into 
the relationships between various factors associated with aca-
demic stress in medical students, such as insomnia, depression, 
academic motivation, and parental overprotection. Our find-
ings may form the basis for the management of mental health 
of Korean medical students.

METHODS

Participants
The present study was based on the results of a survey that 

focused on evaluating mental health status in medical college 
students. The survey was conducted in spring 2016 at Univer-
sity of Ulsan College of Medicine in Seoul, Korea. We surveyed 
201 students at different stages of their education from the sec-
ond year of pre-medicine through the fourth year of medicine. 
Aims of the survey were explained in detail and questionnaires 
were handed out. The students were given ample time to com-
plete the survey. All 201 students finished the study question-
naires and 191 students who gave informed consent to partici-
pate were included in the final analysis. This study was approved 
by the Institutional Review Board (IRB) of Asan Medical Cen-

ter, Seoul, Korea (IRB No. 2016-0524).

Measures
The following questionnaires were used in the present study: 

Medical Stress Scale (MSS), Insomnia Severity Index (ISI), Patient 
Health Questionnaire-9 (PHQ-9), Korean-Parental Overprotec-
tion Scale (K-POS), and Academic Motivation Scale (AMS). 

The MSS consists of eleven items covering five areas and re-
sponses were scored using a 5-point Likert scale.19 The Korean 
version modified to reflect cultural differences, was used.20 It 
consists of nine items covering areas including school curricu-
lum/environment, personal competence/endurance, and finan-
cial situation. Because a score of 3 (‘neither agree nor disagree’) 
for each item yields a total score of 27, a score of 28 was used as 
the cut-off point for classifying ‘stressed’ and ‘non-stressed’ sub-
jects.8

The ISI is a 7-item questionnaire that measures the patient’s 
perception of insomnia severity.21 Each item is rated on a scale 
of 0–4 and total score ranges from 0 to 28, with higher score 
indicating greater insomnia severity. Scores of 8, 15, and 22 rep-
resent subthreshold, moderate and severe insomnia, respective-
ly. The validated Korean version of ISI was used.22 

The K-POS was used to measure students’ perception of pa-
rental overprotection.23 K-POS was formerly developed to re-
flect Korean cultural factors. It consists of fifteen items divided 
into four subscales: goal achieving, face culture, control and iden-
tification. Responses are measured on a 5-point Likert scale and 
higher scores represent higher levels of perceived parental over-
protection of each subscale. Tests of convergent validity and 
construct validity have been demonstrated. 

The PHQ-9 is a brief screening and severity measurement 
tool for major depressive disorder.24 It comprises nine items that 
measure each of the depressive symptoms according to the Di-
agnostic and Statistical Manual of Mental Disorders-IV diag-
nostic criteria. The total score ranges from 0 to 27 and scores of 
5, 10, 15, and 20 represent mild, moderate, moderately severe, 
and severe depression, respectively. The validated Korean ver-
sion of PHQ-9 was used.25 

The AMS was used to assess academic motivation. It consists 
of a 28-item questionnaire designed to measure three subcate-
gories of intrinsic motivation, extrinsic motivation, and amoti-
vation.26,27 Higher scores in each subcategory reflect higher levels 
of motivation based on that sub-category. A validated Korean 
version of the AMS was used.20

Statistical Analysis
Descriptive statistics were represented by percentages for 

qualitative variables, and means and standard deviations for 
quantitative variables. Chi-square tests and Student’s t-test were 
used to compare the demographic and clinical characteristics 
of stressed and non-stressed students. The Pearson’s correlation 
was used to identify the association between stress and various 
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factors. Multiple regression analysis was performed to deter-
mine the best set of predictors for stress. All analyses were con-
ducted using Statistical Package for Social Science (SPSS) ver-
sion 21.0 (IBM Corp., Armonk, NY, USA), with a significance 
threshold of p < 0.05.

RESULTS

Demographics and Clinical Characteristics 
Of the 191 students included in this study, 44 (23.0%) were 

female. A relatively even distribution throughout academic 
years was observed in our student sample [second year (n = 41, 
21.4%) in pre-medicine, first (n = 33, 17.3%), second (n = 42, 
22.0%), third (n = 37, 19.4%), and fourth year (n = 38, 19.9%) 
in medicine]. The majority of students (n = 151, 79.1%) did not 
meet the criteria for insomnia. About one in five had subthresh-
old insomnia (n = 36, 18.8%). Few students (2.1%, n = 4) scored 
higher than 15 on the ISI, which suggests the possibility of clini-

cally significant insomnia. The mean ISI score was 4.94 ± 3.70 
(range 0–21). The majority of the students (n = 125, 65.4%) had 
minimal depression (PHQ-9 score ≤ 4) implying that they were 
unlikely to need treatment. The incidence of major depression 
was 7.9% (n = 15) using a PHQ-9 score of 10 as a cut-off. The 
mean PHQ-9 score was 3.77 ± 3.69 (range 0–25).

Group Comparisons According to Academic Stress 
(Table 1) 

There was no significant difference between stressed (MSS ≥ 
28) and non-stressed students (MSS < 28) in terms of gender. 
Stressed students had higher scores on the insomnia severity 
scales compared to non-stressed students (ISI: 5.8 ± 4.5 vs 4.4 
± 3.0, p < 0.05). There was no significant group difference per-
taining to parental overprotection scores. Stressed students had 
significantly higher scores on the depression scales compared to 
non-stressed students (PHQ-9: 5.7 ± 4.5 vs 2.6 ± 2.4, p < 0.01). 
Among the subcategories of AMS, stressed students showed 
higher scores in amotivation (9.3 ± 3.3 vs 6.9 ± 2.2, p < 0.01) 
and lower scores in intrinsic motivation (37.5 ± 7.1 vs 41.7 ± 7.2, 
p < 0.01). 

Correlations between Academic Stress and Clinical 
Variables (Table 2) 

The MSS scores were positively correlated with insomnia se-
verity (r = 0.32, p < 0.01), depression (r = 0.46, p < 0.01), and 

Table 1. Demographics and clinical characteristics of stressed 
and non-stressed medical students

Variables

Non-stressed 
(MSS ≥ 28)
(n = 121)

Stressed 
(MSS < 28) 

(n = 70) p

n (%) n (%)
Female gender 32 (26.9) 12 (17.4) 0.13

Mean ± SD Mean ± SD
School year 4.1 ± 1.4 3.7 ± 1.2 0.09
ISI 4.4 ± 3.0 5.8 ± 4.5 0.02*
K-POS (father)

Goal achieving 12.5 ± 3.7 13.1 ± 3.9 0.32
Face culture  6.3 ± 2.2 6.8 ± 2.7 0.18
Control 7.4 ± 3.1 7.3 ± 3.7 0.79
Identification 9.4 ± 2.8 8.8 ± 2.8 0.21

K-POS (mother)
Goal achieving  12.8 ± 3.4 13.4 ± 3.3 0.23
Face culture 6.9 ± 2.7 7.7 ± 3.3 0.09
Control 8.6 ± 3.7 8.3 ± 3.7 0.58
Identification 9.5 ± 2.7 9.7 ± 2.0 0.59

PHQ-9 2.6 ± 2.4 5.7 ± 4.5 < 0.01†

AMS
Amotivation 6.9 ± 2.2 9.3 ± 3.3 < 0.01†

Intrinsic motivation 41.7 ± 7.2 37.5 ± 7.1 < 0.01†

Extrinsic motivation 43.5 ± 5.3 43.2 ± 6.2 0.71
*p < 0.05. †p < 0.01.
MSS: Medical Stress Scale, SD: standard deviation, ISI: Insomnia 
Severity Index, K-POS: Korean-Parental Overprotection Scale, 
PHQ-9: Patient Health Questionnaire-9, AMS: Academic Motiva-
tion Scale. 

Table 2. Correlation of demographic and psychological character-
istics with academic stress

Variables MSS (r) p
School year -0.14 0.04*
ISI 0.32 < 0.01†

K-POS (father)
Goal achieving 0.18 0.01*
Face culture 0.19 < 0.01†

Control 0.03 0.63
Identification -0.03 0.66

K-POS (mother)
Goal achieving 0.18 0.01*
Face culture 0.26 < 0.01†

Control 0.01 0.81
Identification 0.10 0.15

PHQ-9 0.46 < 0.01†

AMS
Amotivation 0.52 < 0.01†

Intrinsic motivation -0.23 < 0.01†

Extrinsic motivation 0.001 0.99
*p < 0.05. †p < 0.01.
MSS: Medical Stress Scale, ISI: Insomnia Severity Index, K-POS: 
Korean-Parental Overprotection Scale, PHQ-9: Patient Health 
Questionnaire-9, AMS: Academic Motivation Scale.
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amotivation (r = 0.52, p < 0.01). Among the parental overpro-
tection scores, ‘goal achieving’ scores (father r = 0.18, p = 0.01; 
mother r = 0.18, p = 0.01) and ‘face culture’ scores (father r = 
0.19, p < 0.01; mother r = 0.26, p < 0.01) were positively corre-
lated with MSS scores. The MSS scores were negatively correlat-
ed with school year (r = -0.14, p = 0.04) and intrinsic motiva-
tion (r = -0.23, p < 0.01). 

Factors Affecting Academic Stress (Table 3)
We performed multiple regression analysis to construct a 

best predicting model using variables that showed significance 
in Pearson’s correlation analysis. Insomnia severity scores, ma-
ternal ‘face culture’ subscale scores, depression scale scores, and 
amotivation were included as independent variables. This mod-
el accounted for 39% of the variation in academic stress levels. 

DISCUSSION

In our study, we found a significant positive association be-
tween insomnia and academic stress. Insomnia was a signifi-
cant variable predicting academic stress in regression analysis. 
Many studies have indicated that sleep disturbance can either 
be a comorbidity or a symptom of psychiatric illness.28 Evidence 
shows that insomnia can cause subsequent psychiatric disorders 
like depression and psychiatric distress.14,29 Moreover, good 
quality sleep is important for optimal neurocognitive and psy-
chomotor performance30 and different sleep characteristics in-
fluence academic performance.31 To optimize the mental health 
of medical students, future research is needed to explore caus-
ative factors underlying sleep problems and develop educational 
programs to improve sleep in medical students.

Parental overprotection was another associated factor in our 
results. The finding that ‘goal achieving’ and ‘face culture’ score 
of both parents, respectively, were positively associated with 
stress level in medical students is interesting and warrants rep-
lication. Both subscales were designed as culture-specific con-
structive domains of Korean parenting when K-POS was origi-
nally developed.23 It was highlighted earlier that in contrary to 
‘control’ and ‘identification’ which are culture-general and com-
monly found in Western studies, ‘goal achieving’ and ‘face cul-
ture’ are culture-specific factors that reflect more of East Asian 
values.23 One possible explanation is that in East Asian contexts, 

cultural emphasis is often made to recognize connectedness to 
close others and to fulfill obligation.32 Reflecting this cultural 
value, identification and control by parents can be often under-
stood as love and support by children while face-concerning or 
achievement-oriented parents influence more negatively on the 
stress level of children. This result suggests that it is important 
to take into account cultural factors in studying student’s stress. 

Depression was also positively correlated with academic stress 
and was another strong predicting factor in regression analysis, 
a finding that is in agreement with our recent studies.13 The ex-
istence of a bidirectional relationship between stress exposure 
and development of depression has long been apparent.33,34 Our 
finding also suggests close relatedness between depression and 
stress level. However, it has to be interpreted cautiously given 
the cross-sectional design of this study.

Significant correlations between motivation and academic 
stress were noted in this study. Among types of motivational 
orientation, amotivation was significantly predictive of stress 
level according to regression analysis. Such findings are consis-
tent with previous studies which found amotivation was strong-
ly liked to numerous negative outcomes; poor psychosocial ad-
justment and high levels of perceived stress.13,35 Based on self-
determination theory,36 behaviors are non-regulated and non-
intentional for amotivated individuals. With no sense of purpose 
or expectations of changing events, such individuals are likely to 
experience feelings of incompetence and uncontrollability, a 
state similar to that of learned helplessness. Intrinsic motivation 
has been known to enhance quality of learning, academic per-
formance36 and general well-being.37 In this particular sample of 
students, we observed negative relationship between intrinsic 
motivation and stress level, although intrinsic motivation was 
not significant predictor in regression model. 

Our study is limited by several factors. First, our assessments 
were based on self-reporting. However, we do not regard this 
as a major limitation because all of the instruments we used 
have been previously validated. Second, we used cross-section-
al design, which precludes determination of whether medical 
stress is causally related to each variable. Future longitudinal 
studies are warranted to confirm our results. Third, our study 
sample was from a single center. Whether this sample is repre-
sentative of all medical students in South Korea with regard to 
sex, type of medical school and parenting attitude is unknown. 
Lastly, because instruments which are not only widely accepted 

Table 3. Stepwise linear regression analysis

Outcome variables                 Explanatory variables β Β SE p
MSS (R2 = 0.39, p < 0.01)                 ISI 0.22 0.13 0.10 0.03

                Face culture (mother) 0.38 0.17 0.12 < 0.01
                PHQ-9 0.37 0.22 0.11 < 0.01
                Amotivation 0.78 0.37 0.13 < 0.01

SE: standard error, MSS: Medical Stress Scale, ISI: Insomnia Severity Index, PHQ-9: Patient Health Questionnaire-9.
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but also validated for assessing parental overprotection are 
scant, K-POS, utilized in the present study, presents its own 
limitation. The relatively small number of items may have an 
impact on internal consistency and lack of detectable difference 
between stressed and non-stressed groups. It is also regrettable 
that we didn’t analyze female and male students separately, since 
studies have repeatedly suggested that dysfunctional parenting 
influences recipients in a gender specific manner.38 However, to 
our knowledge, and despite a number of constraints, this study 
is the first to consider parental overprotection as a relevant mea-
sure in contributing to stress levels among medical students. 

In sum, our results indicate that academic stress in medical 
students may be influenced by interaction among various fac-
tors including depression, insomnia, motivation and maternal 
overprotection, especially ‘face culture’. Given the implied rele-
vance of these variables on stress levels in medical students, the 
question of possible intervention becomes important. The im-
portance of intervention particularly with regard to parenting 
is raised by our study and future investigation is warranted. We 
believe that our findings will help guide the configuration of 
stress management in Korean medical students. 
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