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Abstract
Background: Depressive disorders in University students have risen dramatically in the past few decades
to the extent that students’ mental health has become a current global public health priority. Obtaining
information from University students about their mental health is challenging because of potential
embarrassment of disclosing one’s concerns and fear of stigmatization. Self-rated health might be a
good solution to evaluate mental health state by a simple and neutral indicator. The aim of the study is to
investigate the association between depressive symptoms and self-rated health by sex among University
students in France and Japan.

Methods: A cross-sectional study was conducted by using two large cohorts of students aged ≥18 years
(n=5,655 in Bordeaux, France and n=17,148 in Kyoto, Japan). Depressive symptoms (PHQ-2 scale), Likert
scale of self-rated health, socio-demographic characteristics and health habits were collected through
self-administered questionnaires. Multivariate logistic regression models were performed to describe the
association between depressive symptoms and other variables including self-rated health, strati�ed by
sex.

Results: A high score of PHQ-2 (high depressive symptoms) was associated with poor self-rated health in
both cohorts independently of all other variables (OR 2.82, 95%CI 1.99-4.01 in France, OR 7.10, 95%CI
5.76-8.74 in Japan). Although the prevalence of depressive symptoms between sexes was different in
French students (males 15.4%, females 25.0%, p<0.001), it was similar in Japanese students (males 3.5%,
females 3.3%, p=0.466), who reported less depressive symptoms than French students. The association
between depressive symptoms and poor self-rated health was greater in Japanese females (OR 12.40,
95%CI 7.74-20.00) than in males (OR 6.30, 95%CI 4.99-7.95), whereas the strength of the association was
almost similar in French students (OR 2.17, 95%CI 0.86-5.47 in males, OR 2.98, 95%CI 2.03-4.38 in
females).

Conclusions: Depressive symptoms were associated with self-rated health among University students in
both countries with slightly differences in sex. Self-rated health would be a simple, reliable and universal
indicator for healthcare professionals and University staff to identify students at risk of depression.

Background
Depressive disorders among University students have risen dramatically in the past few decades to the
extent that students’ mental health has become a current global public health priority [1,2]. University is a
time of transition from adolescence to adulthood with drastic lifestyle changes. Students face a new,
competitive and challenging environment, and experience stress due to various factors, including
pressure to perform academically [3], �nancial problems, and the burden of autonomy [4]. Suicide is the
�rst cause of death among young adults in Japan [5] and the second in France [6]. A lot of attention has
been devoted by policy-makers, mental health professionals, University staff and the media to mental
health on University campuses across Europe [7], Northern America [8,9], Oceania [10] and Asia [11].
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Recently, the WHO World Mental Health Survey (WMH) Initiative [12] has collected data of students aged
18-22 years in 21 high-income countries (e.g. France, Northern Ireland) excluding Japan, upper-middle-
income countries (e.g. Mexico, Romania) and low- and lower-middle-income countries (e.g. Colombia,
Nigeria, People’s Republic of China) [13]. According to this survey, major depressive disorders affect 4.5-
7.7% of undergraduates. Differences (~10%) in the prevalence of depressive symptoms were observed
across participating countries, but overall �ndings indicated that they were widely diffused among
students worldwide. It has become increasingly important for Universities to collect these data in order to
investigate what mental health problems affect students, consequently determine which preventive
interventions should be implemented, and �nally offer appropriate care. Despite this global survey, data
on students’ health and wellbeing are still sparsely available and not systematically collected, and
comparative studies investigating speci�c associations of mental health problems are rare especially
between Europe and Asia [14]. Both France and Japan are high-income countries, but they have very
different cultures and environmental conditions concerning University students, such as university
curriculum, legal drinking age, proportion of smoking students, and living environment (living with
partner/family members/alone). Similar frequency of distress among students of these two countries
might reinforce the idea that students’ mental health deserves global attention, independently from the
nation and the culture.

Obtaining information from University students about their mental health is challenging because of
potential embarrassment in disclosing one’s concerns and fear of stigmatization [15]. Therefore, it is
important to evaluate if simple and more neutral questions could be used as a proxy for mental health
state. Self-rated health is a good candidate since it is usually measured with a unique subjective question
on a Likert scale, i.e. “How would you rate your health in general?” with the answer options “very good,”
“good,” “fair”, “bad” and “very bad” [16]. This measure has been widely used in public health studies
[17,18], including among young adults and students [4,19]. Through a single subjective question, self-
rated health provides a convenient and quick method of assessing reliably an individual’s health status
where health, as o�cially de�ned by the World Health Organization, is a state of complete physical,
mental, and social well-being, not merely the absence of disease or in�rmity. Low self-rated health has
been closely linked with mortality, even when adjusted for other predictive factors (e.g. health-related
behavior, socio-demographic characteristics and objective health status) [16]. Speci�cally for young
adults, self-rated health might be a valid indicator of an individual’s mental health status, independently
associated with physical health status (e.g., body weight) and health behaviors including smoking,
drinking and sleep [4,19].

Mental health problems are twice as common in women as in men across most socio-economic contexts
and regions [20,21]. However, some recent cohort studies have shown that differences in reporting
depressive symptoms between sexes were not very large, probably because of the new changed role of
the woman in the society who is less submitted than in the past [21]. Speci�cally for University students,
results are controversial [22-24], but it was suggested that female students are more inclined towards a
more negative view of their health than male students [22]. Therefore, sex is a potentially major
confounder in analyses related to mental health.
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            The purposes of the current comparative study were (1) to investigate the association between
depressive symptoms and self-rated health by sex in two large cohorts of University students from two
different countries, France and Japan, and (2) to assess whether self-rated health could be used as a
simple indicator for screening University students with potential depressive symptoms across countries.
We hypothesized that lower levels of self-rated health would be signi�cantly associated with higher
depressive symptoms. As a result, making a simple question on self-rated health would allow detecting
students in distress, without using larger and more intrusive psychological assessment scales.

Methods
The French cohort included 5,655 students, and the Japanese cohort included 17,148 students.  

Table 1 provides descriptive statistics of all variables used in this study per cohort. Descriptive statistics
of these variables strati�ed by sex are presented as a supplementary material in Table S1.

Table 1 Description of the study population 

Results
Table 1 provides descriptive statistics of all variables used in this study per cohort. Descriptive statistics
of these variables strati�ed by sex are presented as a supplementary material in Table S1.
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Variables i-Share (France)
n=5,655

Kyoto (Japan)
n=17,148

p value  

PHQ-2, n(%)
Low depressive symptoms [0-2]
High depressive symptoms [3-6]

 
4,355 (77.0)
1,300 (23.0)

 
16,555 (96.5)

593 (3.5)

 
<0.001

 

Self-rated health, n(%)
Good
Poor

 
5,499 (97.2)

156 (2.8)

 
16,378 (95.5)

770 (4.5)

 
<0.001

 

Sex, n(%)
Female

Male

 
4,457 (78.8)
1,198 (21.1)

 
4,193 (24.5)
12,955 (75.5)

 
<0.001

 

Age, mean (SD) 20.8 (2.6) 22.4 (4.4) <0.001  
Year of study, n(%)

1st undergraduate
Other years

 
2,214 (39.2)
3,441 (60.8)

 
2,698 (15.7)
14,450 (84.3)

 
<0.001

 

 

Sleep, n(%)
Good
Bad

 
4,478 (79.

2)
1,177 (20.8)

 
12,740 (74.3)
4,408 (25.7)

 
<0.001

 

BMI*, n(%)
<18.5

[18.5-24.9]
[25-29.9]

>=30

 
729 (12.9)

4,030 (71.3)
471 (8.3)
120 (2.1)

 
2,290 (13.3)
13,232 (77.2)
1,381 (8.1)
245 (1.4)

 
<0.001  

Physical activity, n(%)
Regular

Occasional or less

 
4,950 (87.5)
705 (12.5)

 
11,435 (66.7)
5,713 (33.3)

 
<0.001

 
Smoking, n(%)

No
Yes

 
4,245 (75.1)
1,410 (24.9)

 
16,677 (97.3)

471 (2.7)

 
<0.001

Alcohol consumption, n(%)
Never

At least sometimes

 
434 (7.7)

5,221 (92.3)

 
7,292 (42.5)
9,856 (57.5)

 
 

<0.001

               

Abbreviations; PH
Q-2, the 2-item
Patient Health
Questionnaire;
BMI, body mass
index
*i-Share cohort
had BMI missing
values: 305 (5.4) 
 Description of the
two cohorts
concerning PHQ-2,
Self-rated heath,
Sex, Age, Year of
study, Sleep, BMI,
Physical activity,
Smoking and
Alcohol
consumption,
respectively.
 
High depressive
symptoms (PHQ-
2 (3-6)) were
reported by
23.0% of French
students (15.4%
for males and
25.0% for
females), and by
3.5% of
Japanese
students (3.5%
for males and
3.3% for
females). Poor
self-rated health
was reported by
2.8% of French

students (2.3% for males and 2.9% for females), and by 4.5% of Japanese students (5.0% for males
and 2.9% for females). Other major differences between countries concerned regular physical activity
(87.5% of French students versus 66.7% of Japanese students), smoking (24.9% of French students
versus 2.7% of Japanese students), and alcohol consumption (92.3% of French students versus
57.5% of Japanese students).

Table 2 presents the univariate associations between PHQ-2 score and all other variables including
self-rated health. Results strati�ed by sex are presented as a supplementary material in Table S2.
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High depressive symptoms (PHQ-2 (3-6)) were reported by 23.0% of French students (15.4% for males
and 25.0% for females), and by 3.5% of Japanese students (3.5% for males and 3.3% for females). Poor
self-rated health was reported by 2.8% of French students (2.3% for males and 2.9% for females), and by
4.5% of Japanese students (5.0% for males and 2.9% for females). Other major differences between
countries concerned regular physical activity (87.5% of French students versus 66.7% of Japanese
students), smoking (24.9% of French students versus 2.7% of Japanese students), and alcohol
consumption (92.3% of French students versus 57.5% of Japanese students).

Table 2 presents the univariate associations between PHQ-2 score and all other variables including self-
rated health. Results strati�ed by sex are presented as a supplementary material in Table S2.
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There was a similar pattern of association between PHQ-2 and self-rated health in both cohorts. Poor
self-rated health was signi�cantly and positively associated with high depressive symptoms in both
French and Japanese students (p<0.001). 6.2% of French students with high depressive symptoms (PHQ-
2 score (3-6)) and 1.7% of students with low depressive symptoms (PHQ-2 score (0-2)) reported poor self-
rated health. On the other hand, 31.7% of Japanese students with high depressive symptoms (PHQ-2
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score (3-6)) and 3.5% of students with low depressive symptoms (PHQ-2 score (0-2)) reported poor self-
rated health. Concerning the detection of depressive symptoms by self-rated health, sensitivity was 6.2%
and 31.7% in French and Japanese students, and speci�city was 98.3% and 96.5% in French and
Japanese students, respectively. Similarly, bad sleep quality, BMI<18.5, BMI≥30 and smoking habit were
associated with high depressive symptoms in both cohorts with p values comprised between 0.049 and
<0.001. Never drinking alcohol was associated with high depressive symptoms only among French
students (p<0.001).

On the other hand, the two cohorts reported different patterns of association between PHQ-2 and sex, age,
year of study, and physical activity. Female sex was associated with high depressive symptoms in the
French cohort (p<0.001), whereas there was no sex difference in the Japanese cohort (p=0.466). French
students with high depressive symptoms were younger than those with low depressive symptoms
(p<0.001), whereas Japanese students with high depressive symptoms were older although the
association was not signi�cant (p=0.064). Moreover, the 1st undergraduate year was associated with high
depressive symptoms in French students (p<0.001), whereas the 1st undergraduate year was associated
with low depressive symptoms in Japanese students (p<0.001). Less physical activity was associated
with high depressive symptoms in Japanese students (p<0.001), whereas this association was not
signi�cant in French students (p=0.448). 

Finally, Table 3 illustrates the results of the multivariate logistic regression analyses. Results strati�ed by
sex are presented in Table S3.
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Poor self-rated health was signi�cantly associated with high depressive symptoms in both cohorts
although the level of the point estimate was higher in Japanese students (i-Share: OR 2.82, 95%CI 1.99-
4.01, p<0.001, Kyoto: OR 7.10, 95%CI 5.76-8.74, p<0.001). In addition, bad sleep quality (i-Share: OR 2.30,
95%CI 1.98-2.67, p<0.001, Kyoto: OR 2.94, 95%CI 2.44-3.53, p<0.001), BMI≥30 (i-Share: OR 1.48, 95%CI
0.99-2.21, p=0.075, Kyoto: OR 2.21, 95%CI 1.34-3.64, p=0.015) and never drinking alcohol (i-Share: OR
1.42, 95% CI 1.12-1.80, p=0.003, Kyoto: OR 1.44, 95%CI 1.20-1.73, p<0.001) were also associated with
high depressive symptoms in both cohorts. Smoking was not signi�cantly associated with PHQ-2 in both
cohorts.

Female sex was associated with high depressive symptoms in French students (OR 0.61, 95%CI 0.51-
0.73, p<0.001), but not in Japanese students (OR 0.96, 95%CI 0.78-1.18, p=0.681). French students with
high depressive symptoms were younger (OR 0.95, 95%CI 0.92-0.98, p=0.001), whereas there was no
association between age and PHQ-2 in Japanese students (OR 1.00, 95%CI 0.97-1.02, p=0.645). In
addition, years other than the 1st undergraduate year were associated with high depressive symptoms in
Japanese students (OR 2.40, 95%CI 1.65-3.48, p<0.001), whereas 1st undergraduate year was associated
with high depressive symptoms in French students (OR 0.85, 95%CI 0.73-1.00, p=0.056) although the
association was not signi�cant. BMI<18.5 was associated with high depressive symptoms in French
students (OR 1.20, 95%CI 1.00-1.45, p=0.075), whereas not in Japanese students (OR 1.03, 95%CI 0.80-
1.32, p=0.015). Less physical activity was associated with high depressive symptoms in Japanese
students (OR 1.35, 95%CI 1.13-1.61, p=0.001), but not in French students (OR 1.06, 95%CI 0.87-1.29,
p=0.592).

As shown in Table S3, there were some different results depending on sex. Among French males, no
signi�cant association between PHQ-2 and self-reported health was identi�ed (OR 2.17, 95%CI 0.86-5.47,
p=0.100). The correlation between self-rated health and depressive symptoms, as well as the score of
PHQ-2 and the numbers and percentages of students with elevated depressive symptoms in each �ve
categories of self-rated health are reported as Supplemental Material.
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Finally, since age and year of study were correlated, we performed a sensitive analysis in both cohorts by
running models with either age or year of study, and we observed that results were the same across all
models. Moreover, since we found different interactions in each cohort, we performed another sensitive
analysis to take interactions into models respectively and con�rmed that the �nal results did not change.
 

Discussion
In the two large cohorts of French and Japanese University students, we found that high depressive
symptoms and poor self-rated health were strongly associated, independently from all measured
sociodemographic conditions and health habits.

There were major differences between cohorts including prevalence of depressive symptoms (23.0% in
French students and 3.5% in Japanese students) and other cultural and socio-demographic
characteristics as well as health habits. Despite these differences, the association between depressive
symptoms and poor self-rated health was persistent after adjustment on several potential confounders.
We interpreted self-rated health as an important common component factor of depressive symptoms in
University students by these robust results of the association in two large cohorts with completely
different characteristics.

We could interpret the marked difference of depressive symptoms in the two cohorts as follows. Cultural
and social differences between the two countries may be part of the explanation as well as speci�c
characteristics of the participants of each sample. Disclosure of mental health problems could be easier
in Western countries compared to Japan [29] where stigma toward mental health is still relatively strong
[30]. French students were included on a voluntary basis while Japanese students were included in a
compulsory manner, and unmeasured potential participation bias could lead to an over-representation of
mental health issues in French students. However, other studies among students in Western countries
found a higher prevalence of mental health problems than among Japanese students [3,24].

We took into particular consideration the role of sex in reporting depression and self-rated health. Our
results showed that sex difference in the depression prevalence was inconsistent in the two cohorts
(15.4% for males and 25.0% for females in French students, 3.5% for males and 3.3% for females in
Japanese students). Likewise, as far as self-rated health is concerned, there was no sex difference in
French students (2.3% for males and 2.9% for females), whereas slightly more Japanese male students
reported poor self-rated health compared to female students (5.0% for males and 2.9% for females). This
�nding was in line with previous studies showing that self-rated health had yielded mixed �ndings on the
role of sex. [4,22-24]. In view of these controversial results and the opposite distribution of females in our
study (78.8% in the French cohort versus 24.5% in the Japanese cohort), we considered it important to
explore how sex could in�uence the association between depressive symptoms and self-reported health.
Female sex more strongly affected the association between poor self-rated health and high depressive
symptoms in Japanese students as shown in a previous study [4]. This indicated that self-rated health
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could be a more sensitive marker of mental disease in females, although this �nding was not identi�ed in
French students. Regarding under-enrollment of female students in Japan, it might represent a socio-
political issue linked to gender discrimination [31], as gender ratio of University enrollment is still great.
We can hypothesize that Japanese female students reported less poor self-rated health and less high
depressive symptoms compared to French students partially because females of the Japanese sample
might be more resilient and more supported by their family and surroundings than average females.  

Besides self-rated health, sleep and alcohol consumption were the sole factors remaining signi�cantly
associated with the PHQ-2 in France and Japan. Because self-rated health is a simple subjective
question, self-rated health could partially re�ect health behavior. Sleep and alcohol consumption, for
instance, might consist self-rated health as components of health behavior, but they are also considered
to be independent high-risk factors of depressive symptoms. These two factors also need particular
attention when designing intervention to promote students’ mental health as proved by previous studies
[32-35]. Moreover, lifestyle habits such as body weight control [36], exercise [37,38] and stopping smoking
[39,40] might improve mental health among some students.

Our study has some limitations. First, some questions (sleep quality, physical activity and alcohol
consumption) were slightly different between the two cohorts and recategorizing variables might slightly
impact on �nal results. However, sleep quality and alcohol consumptions reported similar effects on
depressive symptoms. Second, France and Japan are two very different countries in terms of culture,
politics, living conditions, etc. Therefore, there were probably still unmeasured confounders we could not
adjust on in our analysis. Third, results might not be generalized to other young adult populations
because of representativeness of the participants. The i-Share cohort consists of students who are
included on a voluntary basis, whereas the Kyoto cohort consists of all students of a single University
which consists of highly educated young people in Japan. However, these issues of representativeness
and participation are unlikely to have a strong impact on our main �nding. Indeed, the association
between depression and self-rated health was not in�uenced by the measured characteristics of the
samples. Regardless of these limitations, our study has the strength of being based on two large ongoing
cohorts of students coming from two different countries, in Europe and in Asia, collecting similar
information.

List Of Abbreviations
PHQ-2, the 2-item Patient Health Questionnaire (the �rst two items of the 9-item Patient Health
Questionnaire (PHQ-9))

BMI, body mass index
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