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The purposes of this study were to evaluate the mental health status of Japanese medical students and
to examine differences based on gender, as well as on university type and location, using the results of
a nationwide survey. Between December 2006 and March 2007, we conducted a questionnaire survey
among fourth-year medical students at 20 randomly selected medical schools in Japan. The data from
1,619 students (response rate: 90.6%; male: 1,074; female: 545) were analyzed. We used the Japanese
version of the 12-item General Health Questionnaire (GHQ-12) to measure mental health status. Poor
mental health status (GHQ-12 score of 4 points or higher) was observed in 36.6% and 48.8% of the male
and female medical students, respectively. The ratio of the age-adjusted prevalence of poor mental
health status in female versus male medical students was 1.33 (95% confidence interval: 1.10-1.62). The
universities were categorized into two groups based on the university type (national/public: 15 vs.
private: ) or location (in a large city: 7 vs. in a local city: 13 cities). The prevalence of poor mental
health status in both men and women differed between these groups, although not significantly. The
GHQ-12 scores in men significantly differed between the categorized groups of universities. These
results suggest that adequate attention must be paid to the mental health of medical students, espe-
cially females, and that a system for providing mental health care for medical students must be estab-
lished in the context of actual conditions at each university.
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I n Japan, there are 51 national/public and 29

private university medical schools. In the 2003
fiscal year, the admission quota was 4,815 for
national/public university medical schools and 2,880
for private university medical schools (7,695 in total)
[1]. The standard Japanese undergraduate medical
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education program is 6 years long, consisting typically
of 4 years of preclinical education followed by 2 years
of clinical education [2]. Medical schools are respon-
sible for ensuring that graduates are knowledgeable,
skillful, and professional [3]. Training highly capable
medical doctors is a socially important task for medi-
cal schools in Japan, as well as overseas, from the
viewpoint of maintaining and improving the level of
health care.

Mosley et al. have reported that medical school is
recognized as a stressful environment that often exerts
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a negative effect on students’ academic performance,
physical health, and psychological well-being [4]. A
study conducted in the UK indicated that approxi-
mately half of the surveyed students described a major
stressful incident related to medical training [5]. In
addition, Dyrbye et al. systematically reviewed the
literature on depression, anxiety, and burnout among
US and Canadian medical students published between
January 1980 and May 2005 [6]. Based on the 40
articles obtained in this systematic review, the
authors suggested that there is a high prevalence of
depression and anxiety among medical students, with
levels of overall psychological distress consistently
higher than in the general population. In addition,
according to a large-scale survey of 7,357 medical
students in South Korea in 2006, the current, one-
year, and lifetime prevalences of major depressive
disorder were 2.9%, 6.5%, and 10.3%, respectively
[7]. On the basis of these overseas findings, it is
assumed that university faculty members will be
required to support medical students as much as pos-
sible so that students can maintain good mental health
and thereby maximize their learning potential in
school. The mental health status of Japanese medical
students is unclear because few studies have been
conducted on this issue [8-12]. Among such studies,
only 2 covered medical students from multiple
universities: one covered 6 universities [9] and the
other covered 2 [11].

Therefore, using data from a nationwide question-
naire survey, we aimed to (1) evaluate the mental
health of Japanese medical students based on gender
and age (basic attributes), and (2) examine differences
in the prevalence of poor mental health status based on
university type and location, taking advantage of the
large-scale nature of the dataset, which covered
medical students from 20 universities throughout the
country.

Materials and Methods

Subjects. In the present study, we analyzed
data obtained from an anonymous, self-administered
questionnaire survey on medical students smoking
status and associated factors [13]. This survey was
completed by 1,900 fourth-year students (male: 1,287,
female: 613) enrolled at 20 universities that were
randomly selected from among the 80 universities [1]

Acta Med. Okayama Vol. 68, No. 6

in Japan that have medical schools. The survey was
conducted between December 2006 and March 2007.

The purpose and outline of the study were explained
to the participating medical students, and it was made
clear that participation was voluntary. The privacy
protection policy for personal and enrollment data was
clearly stated in the questionnaire. Approval from the
Ethics Committee of the National Institute of Public
Health was obtained before the study was begun.

124tem General Health Questionnaire (GHQ-
12) and definition of poor mental health status.
For the measurement of mental health status, we used
the Japanese version of the GHQ-12. The GHQ for
screening mental disorders was developed by Goldberg
in the UK in 1972 and was introduced in Japan in
1985 [14]. The simplest version of the GHQ is the
12-item version, which is frequently used in Japan as
well as internationally because it requires less effort
on the part of the respondents. The validity and reli-
ability of the Japanese version have been confirmed
[15-18].

GHQ-12 scores were calculated using the GHQ
scoring system, in which the 4 options for each ques-
tion are assigned scores of 0, 0, 1, and 1, and the
total score was calculated [19]. Subjects scoring 4
points or higher were considered to have poor mental
health status [5, 17, 18, 20].

Statistical analysis.  In our statistical analysis,
the gender- and age-based mean values of the GHQ-12
scores and the prevalence of poor mental status were
first calculated. To examine the presence or absence
of significant differences, the Mann-Whitney U test or
Kruskal-Wallis test was used to assess the GHQ-12
scores, and the x? test was used to assess the preva-
lence of poor mental status.

Second, to compare the prevalence of poor mental
health status between the categorized groups of uni-
versities based on gender, the prevalence ratio in
private universities relative to national/public univer-
sitles was calculated, as was the 95% confidence
interval (95% CI). To compare the GHQ-12 scores
between groups, the Mann-Whitney U test was used.
In the same manner, the universities located in large
cities (Tokyo Metropolitan area and government-des-
ignated cities) and those located in local (smaller) cit-
ies were compared.

Third, all the universities were categorized into 4
groups according to university type (national/public or
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private) and location (in large or local cities). Then,
the gender-based prevalence of poor mental status was
compared among the 4 groups; the group whose
prevalence was expected to be the lowest based on the
results of Step 2 (above) was used as the reference for
calculating the prevalence ratios for the other 3
groups. The 95% ClIs were also calculated. In addi-
tion, the Mann-Whitney U test was used to compare
the GHQ-12 scores based on gender between the ref-
erence group and the group with the highest preva-
lence ratio.

The significance level was set at 5%. IBM SPSS
Statistics 20 and Epi Info Version 3.5.3 were used for
statistical analyses.

Results

This questionnaire survey was conducted at 15
national/public universities and 5 private universities.
Seven universities were located in large cities, and the
other 13 universities were located in local cities. The
questionnaires were distributed to 1,787 medical stu-
dents (distribution percentage: 94.1%), of whom
1,683 returned responses (collection rate: 94.2%).
We excluded questionnaires that were blank or where
the gender and/or age of the respondents were not
specified, thus yielding data for 1,619 participants
(male: 1,074 [66.3%]; female: 545 [33.7%])
(response rate: 90.6%). With regard to the age dis-
tribution of the participants, 81.9% of males were
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21-24 years old, 14.3% were 25-29 years old, and
3.7% were 30 years old or older. For females, 88.8%
were 21-24 years old, 8.4% were 25-29 years old,
and 2.8% were 30 years old or older. There was a
significant gender difference in the age distribution
(x? test, p=0.001).

Table 1 shows the gender- and age-based mean
(SD) scores for the GHQ-12 and the prevalence of
poor mental health status. The mean (SD) GHQ-12
scores for male and female participants were 3.00
(2.94) and 3.82 (3.10), respectively, and the preva-
lences of poor mental status in men and women were
36.6% (95% CI: 33.7-39.5%) and 48.8% (95%
CI: 44.6-53.0%), respectively. Significant gender
differences were observed for both GHQ-12 scores
and the prevalence of poor mental health status.
There were no age-based differences in GHQ-12
scores or the prevalence of poor mental health status
for either male or female participants. However,
since a significant gender difference was observed in
age distribution, the ratio of the age-adjusted preva-
lence of poor mental health status in women relative to
men was calculated using Mantel-Haenszel stratified
analysis, and the result was 1.33 (95% CI: 1.10-
1.62). Cronbach’s a for the GHQ-12 items was 0.848
for men and 0.837 for women.

Table 2 shows the GHQ-12 scores and the preva-
lence of poor mental status by university type or
location. For men, the mean (SD) GHQ-12 scores
were 3.18 (2.90) for universities in large cities and

Table 1 The gender- and age-based 12-item General Health Questionnaire (GHQ-12) scores and prevalence of poor mental health
status®
GHQ-12 scores Prevalence of poor mental status® (%)
Age NP Mean SD p value (95% Cl) p value®

Male

21-24 873 2.97 2.91 0.827¢ 36.1 (32.9-39.3) 0.742

25-29 150 3.20 3.10 39.3(31.5-47.2)

30-yr 40 3.00 2.92 37.5(22.5-52.5)

Total 1,063 3.00 2.94 <0.001° 36.6 (33.7-39.5) <0.001
Female

21-24 477 3.83 3.10 0.528¢ 49.7 (45.2-54.2) 0.269

25-29 46 3.98 3.19 45.7 (31.3-60.0)

30-yr 14 3.00 3.09 28.6 (4.9-52.2)

Total 537 3.82 3.10 48.8 (44.6-53.0)

3GHQ-12 score of 4 points or higher: "The missing data have been excluded from the statistical analyses; ©x? test; “Kruskal-Wallis

test; *Mann-Whitney U test; Cl, confidence interval.
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2.89 (2.96) for universities in local cities; this differ-
ence was significant. The ratio of the prevalence of
poor mental status in private universities relative to
national/public universities was greater than 1, and
the prevalence ratio for local cities relative to large
cities was less than 1; neither difference was signifi-
cant. In contrast, for women, no significant difference
was observed in the GHQ-12 scores, and both of the
above-mentioned ratios were almost 1 (0.99 and 0.98,
respectively).

Table 2
university type and location
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Table 3 shows the GHQ-12 scores and prevalence
of poor mental status by university type and location.
For men, the prevalence among students at national/
public universities in large cities and that at private
universities in local cities relative to national/public
universities in local cities were both approximately 1.
However, the prevalence ratio among students at
private universities in large cities relative to national/
public universities in local cities was greater than 1
(1.23 [95% CI: 0.90-1.70]), and the mean GHQ-12

The 12-item General Health Questionnaire (GHQ-12) scores and prevalence of poor mental health status® by gender and by

GHQ-12 scores

Poor mental status

Universities NP Mean SD p value® Pré (%) Ratio 95% CI
Male
National/public® 763 2.93 295 ] 0.071 35.3 1.00 reference
Private® 300 3.21 290 | 7 40.0 1.13 0.87-1.47
Large cities® 414 3.18 290 | 0.035 39.1 1.00 reference
Local cities® 649 2.89 296 | 35.0 0.89 0.70-1.14
Female
National/public® 384 3.78 3.06 | 0.747 49.0 1.00 reference
Privated 153 3.92 322 |7 48.4 0.99 0.70-1.39
Large cities® 168 3.78 313 ] 0.850 494 1.00 reference
Local cities® 369 3.84 3.10 ‘ 48.5 0.98 0.71-1.37

3GHQ-12 score of 4 points or higher; "The missing data have been excluded from the statistical analyses; “Mann-Whitney U test; 15
national/public universities and 5 private universities; *Seven universities were located in large cities (Tokyo Metropolitan area and gov-
ernment-designated cities), and the other 13 universities were located in local cities; Cl, confidence interval.

Table 3
universities were categorized into 4 groups

The 12-item General Health Questionnaire (GHQ-12) scores and prevalence of poor mental health status® by gender when the

GHQ-12 scores

Poor mental status

Universities Location NP Mean SD p value® Pr? (%) Ratio 95% ClI
Male
National/public Large cities® 227 2.92 2.82 35.7 1.02 0.74-1.39
Local cities® 536 2.93 3.01 ] 0.006 35.1 1.00 reference
Private Large cities’ 187 3.49 2.99 ' 43.3 1.23 0.90-1.70
Local cities® 113 273 2.71 34.5 0.98 0.65-1.49
Female
National/public Large cities® 82 3.37 2.81 46.3 1.07 0.58-2.00
Local cities® 302 3.89 3.12 49.7 1.15 0.69-1.90
Private Large cities’ 86 417 3.37 ] 0.337 52.3 1.21 0.66-2.21
Local cities® 67 3.58 3.01 ' 43.3 1.00 reference

3GHQ-12 score of 4 points or higher; °The missing data have been excluded from the statistical analyses; “Mann-Whitney U test; Number

of universities: %, 11, '3, 82: Cl, confidence interval.
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scores significantly differed between these groups
(3.49 for private universities in large cities and 2.93
for national/public universities in local cities). Similar
results were obtained for women; the prevalence of
poor mental status was highest among students at
private universities in large cities (52.3%), and the
ratio of this prevalence to that for private universities
in local cities was greater than 1 (1.21 [95% CI:
0.66-2.21]). No significant difference was observed in
the GHQ-12 scores between these groups.

Discussion

The data analyzed in this study were representa-
tive of Japanese medical students for the following
reasons: The response rate for the questionnaire
survey was high (approximately 90%); 20 university
medical schools, comprising one-fourth of all univer-
sity medical schools in Japan [1], were randomly
sampled; the gender composition of the data used in
this study was similar to that for the 25,996 physi-
cians in Japan aged 29 years or less at the end of
2006 (males: 64.2%, females: 35.8%) [21]. These
comparisons suggest that the samples used in this
study are representative of recently enrolled medical
students in Japan.

Another feature of this study was the large sample
size. The GHQ-12 has been used in studies of mental
health in medical students in the UK [5, 22-25],
Turkey [26], Malaysia [20, 27-30], Nigeria [31,
321, Iraq [33], Japan [11], Iran [34], and Serbia
[35]. Of the 14 cross-sectional studies that remain
after excluding 3 cohort studies [23, 24, 261, the
study with the largest number of participants (847)
was conducted in Nigeria [31]. The sample size of the
present cross-sectional study was almost twice that of
the Nigerian study. Therefore, we believe that our
results are highly significant and will provide refer-
ence values for the mental health of medical students
in Japan.

In this study, we observed significant gender dif-
ferences in GHQ-12 scores and in the prevalence of
poor mental health status among Japanese medical
students. The female-to-male ratio of the age-adjusted
prevalence of poor mental health status was significant
and high. Previous studies in the UK [5, 22-25],
Malaysia [27, 28], and Nigeria [31] found no gender
differences. In contrast, previous studies in Iraq
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[33], Iran [34], and Serbia [35] found that GHQ-
12 scores were significantly higher for women than for
men, which is consistent with the present study. In
particular, the Iraq study found that the prevalences
of poor mental health status in men and women were
33.3% and 47.0%, respectively [33]. In addition,
the Iran study [36], which used the GHQ-28, indi-
cated that the prevalences of poor mental health status
in men and women were 36.7% and 45.7%, respec-
tively. It is interesting that the results of those stud-
les were very similar to those obtained in the present
one. In a review of studies on US and Canadian medi-
cal students, Dyrbye et al. stated that comparisons of
depressive symptoms by gender yielded mixed findings
[6]. The results of the present study suggest that
special attention must be paid to the mental health of
female medical students in Japan because approxi-
mately half (48.8%) of the female participants had
poor mental status.

In a study of the general population in Japan, the
mean + SD GHQ-12 scores for male and female sub-
jects aged 20-29 years were 2.77 +2.86 (N =102)
and 3.88+3.16 (N=120), respectively [16]. In
comparison to these results, the result for men in the
present study (3.00 + 2.94) was slightly higher, and
that for women (3.82 +3.10) was almost the same.
This finding suggests that male Japanese medical stu-
dents tend to have rather poorer mental health than
men in the Japanese general population. However, a
study conducted in the UK reported a large difference
in the percentages of people having GHQ-12 score of
4 or more between medical students (31%, N = 318)
and young employed people (8.5%, N=222) [22]. In
addition, the GHQ-12 scores among young women in
Japan may be generally high.

As mentioned previously, since a large number
(20) of universities participated in this study, it was
possible to compare GHQ-12 scores and the preva-
lence of poor mental status based on university type
(national/public or private) and/or location (in large
or local cities) (Tables 2 and 3). When the universi-
ties were categorized into 4 groups, the prevalence of
poor mental status was highest at private universities
in large cities; the difference between the minimum
and maximum values was slightly less than 10 points
for both men and women. The prevalence ratio for the
highest group relative to the reference group was 1.23
for men and 1.21 for women. In men, the GHQ-12
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scores significantly differed with regard to university
location (Table 2) and in the comparison of the 4
groups (Table 3).

A survey conducted on female medical students at
a private women's medical school in Tokyo using the
GHQ-30 reported that 51.7% of students scored the
cutoff value or higher for poor mental health status
[10], which is similar to the result (52.3%) obtained
in this study (Table 3). In addition, a survey con-
ducted at 2 national/public universities in Japan indi-
cated that students” well-being and mental health were
better at the university providing more mental health-
care systems than the university providing fewer sys-
tems [11]. Combined with the results of our study,
this suggests that universities should assess the actual
mental health status of medical students, and establish
support systems in line with those conditions.

The limitations of this study and the issues to be
addressed in future studies are as follows. First,
since all participants were fourth-year medical stu-
dents, comparisons with medical students in other
years could not be performed. For fourth-year stu-
dents, the period when the survey was conducted is a
preparation period for clinical training that begins in
the fifth year [2]. Mental status may be even poorer
among second-year medical students, who are begin-
ning to study specialized subjects, and among sixth-
year medical students, who are required to take
graduation examinations and a national examination for
medical practitioners [2]. Therefore, studies survey-
ing medical students from all 6 academic years [30] or
prospective longitudinal studies [23] that document
changes in mental health status within the same popu-
lation as they advance are required. Second, when the
participating universities were categorized into 4
groups, the number of private universities became
especially small (3 in large cities and 2 in local cities).
These may not necessarily be representative samples
in each category. To clarify the differences between
universities of different types and in different loca-
tions, a survey covering all university medical schools,
such as the one conducted in South Korea [7], would
be preferable. Third, as this study did not examine
the factors that may affect the mental health of medi-
cal students, the causes of the differences based on
gender and those based on university type and location
are unknown. Vitaliano et al. showed that medical
students experienced academic, social and personal,
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and financial pressures [37]. It will be important to
clarify which specific types of pressure affect the
mental well-being of medical students, and to what
degree. On the basis of that clarification, medical
schools will need to develop and evaluate programs
that support struggling students and promote students’
psychological well-being [3].

This study measured and evaluated the mental
health of Japanese medical students using the GHQ-12
questionnaire. The prevalences of poor mental health
status in male and female medical students were
36.6% and 48.8%, respectively, and there was a
significant gender difference. When the universities
were categorized by type (national/public or private)
and location (in large or local cities), differences were
observed in the prevalence of poor mental status, but
they were not significant. The GHQ-12 scores sig-
nificantly differed between categorized groups of uni-
versities in male medical students. These results
suggest that attention must be devoted to the mental
health of female medical students, and that a system
for providing mental health care for medical students
must be established based on the actual conditions at
each university.
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