
© 2015 The Korean Academy of Medical Sciences.
This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0) 
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

pISSN 1011-8934
eISSN 1598-6357

Gender Differences in Depressive Symptom Profile: Results from 
Nationwide General Population Surveys in Korea

This study investigated gender differences in symptom profiles of major depressive disorder 
(MDD) in the Korean general population. Data were pooled from the series of nationwide 
Korean Epidemiologic Catchment Area surveys conducted in 2001, 2006 and 2011, 
respectively. Of the 18,807 participants, 507 (397 women and 110 men) were diagnosed 
with MDD within the prior 12 months. In agreement with previous studies, women with 
MDD appeared to be more vulnerable to experiencing atypical depressive episodes defined 
as depression with two or more symptoms of fatigue, increased appetite and hypersomnia 
(P < 0.001). In terms of individual symptoms, female gender was significantly related with 
higher prevalence of fatigue (P = 0.008), hypersomnia (P = 0.001), noticeable 
psychomotor retardation (P = 0.029) and suicidal attempts (P = 0.016) with adjustment 
for birth cohort effect, partner status, and employment status. In the same analysis, men 
with MDD appeared more vulnerable to decreased libido than women (P = 0.009). This is 
the first report to demonstrate gender differences in symptomatology of MDD in the 
general Korean population, and the results are comparable to previous investigations from 
western societies. Assumingly, the intercultural similarity in female preponderance to 
atypical depression might reflect the common biological construct underlying the gender 
difference in mechanism of MDD. In clinical settings, gender differences of MDD should be 
carefully considered, because these features could be related with treatment response and 
drug side effects.
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INTRODUCTION

It has been repeatedly shown that women are at greater risk of major depressive disor-
der (MDD) than men, as the female-to-male (F:M) prevalence ratio of the disorder has 
been widely accepted to be approximately 2:1 (1). However, this may artifactually re-
flect a greater tendency of women to seek help or over-report depressive symptoms 
than men (1). Furthermore, women may be more apt to dwell on their stress and turn 
transient negative emotions into severe depressive symptoms, whereas men tend to 
minimize their depressive mood engaging in more active behaviors (2). However, as 
argued by Kessler (1), the findings that female preponderance to MDD could be close-
ly related with a higher risk of first episode, would be the evidence that gender differ-
ence in vulnerability to MDD is not artifactual. Further studies of the interactions among 
biological vulnerabilities and aggravating environmental factors are needed.
  If the female predominance to MDD is genuine, it leads to the question whether the 
clinical manifestations are different between men and women. Previous studies pro-
duced inconsistent results. One study showed no or minimal differences in symptom-
atology and severity of MDD between men and women (3), whereas others document-
ed higher prevalence of atypical symptoms in females than males with MDD (4,5). In 
the latest two editions of Diagnostic and Statistical Manual of Mental Disorders (DSM-
IV and -5) (6,7), the definition of atypical features in MDD requires mood reactivity, 
and two or more of the symptoms of significant weight gain or increased appetite, hy-
persomnia, leaden paralysis, and interpersonal rejection sensitivity. Angst et al. (4) sim-
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plified and validated the triadic concept of atypical depression, 
which requires two or more symptoms of fatigue, increased ap-
petite and hypersomnia. The clinical concern is that higher lev-
els of atypical depressive symptoms in women could be associ-
ated with younger age of MDD onset, longer duration of episode, 
increased comorbidity of other mental disorders, higher suicid-
al risks, and greater functional impairment (8).
  Previous epidemiological studies have shown lower preva-
lence of MDD in East-Asian countries including Korea, Japan 
and China than in the West (9-11). A recent investigation showed 
that Koreans are less likely to report depressed mood and more 
apt to experience concentration difficulty and low energy. Such 
cross-cultural differences would make higher diagnostic thresh-
old for MDD in East-Asian countries (12). Presumably, these 
cultural differences also might influence the gender effects on 
MDD. Therefore, it is essential to identify the gender differences 
in psychopathology of MDD in a sample representing the entire 
population, and compare them to previous reports. For this pur-
pose, the present study was carried out to profile symptoms of 
MDD using a large, nationwide sample of Korean adults.

MATERIALS AND METHODS

Data were derived from the nationally representative surveys 
based on DSM-IV (6) in Korea: Korean Epidemiologic Catch-
ment Area study (KECA) (11), Korean Epidemiologic Catchment 
Area study replication (KECA-R) (13) and 2011 Korean Epide-
miologic Catchment Area study (KECA-2011) (14). Data from 
the three surveys were pooled and respondents diagnosed with 
MDD were analyzed.
  A total of 18,807 respondents (6,275 in KECA, 6,510 in KECA-
R, and 6,022 in KECA-2011) completed the interviews which 
were conducted using the same methods for all 3 surveys. Sam-
pling of the subjects was carried out across similar 12 catchment 
areas using a multistage, cluster-sampling design. The target 
population included all eligible community-dwelling residents 
≥ 18 yr-of-age. Face-to-face interviews were conducted using 
the Korean version of Composite International Diagnostic In-
terview (K-CIDI), a fully structured diagnostic interview vali-
dated by Cho et al. (15) following the guidelines of the World 
Health Organization (WHO) (16) (Fig. 1). 

Assessment of MDD in the last 12 months	
KECA, KECA-R and KECA-2011 determined MDD according to 
the mood section of K-CIDI based on DSM-IV criteria. All par-
ticipants were initially screened by questioning whether they 
had experienced either depressive mood and/or loss of interest 
in the last 12 months. Those answered in the affirmative to any 
one of these items were queried further to assess whether they 
met criteria for MDD. Participants who were enrolled were asked 
a series of questions related to 25 depressive symptoms. These 

included questions about mood, sleep, appetite, concentration, 
psychomotor change, and others.

Statistical methods
IBM SPSS Statistics for Windows 20.0 (IBM Corp., Armonk, NY, 
USA) was used to complete all analyses. Survey weights were 
calculated for the participants and used to adjust the data to 
approximate the national age and sex distributions according 
to the Statistics Korea census. Demographic and clinical char-
acteristics were compared between groups using chi-squared 
test for categorical variables and Mann–Whitney test for dimen-
sional variables including age of onset, number and longest du-
ration of major depressive episode (MDE), and number of de-
pressive symptoms, because the normality assumption was not 
satisfied for those variables within the participants with MDD. 
Individual symptom profiles by gender were compared using 
chi-squared test, then two-step logistic regression analysis was 
created. After the step 1 logistic regression analysis was perform
ed adjusted for possible birth cohort effect, step 2 logistic re-
gression analysis was executed with adjustment for the demo-
graphic variables that were found to be different in frequency 
between groups. A P value ≤ 0.05 was considered to be signifi-
cant. 

Ethics statement
The institutional review board of Seoul National University Col-
lege of Medicine reviewed the protocol and approved this study 
(IRB No. for KECA, C-0602-041-168; KECA-R, C-0607-009-177; 
KECA-2011, C-1104-092-359). All subjects were fully informed 
about the aims and methods of the study and submitted writ-
ten informed consent prior to participation.

Fig. 1. Flow diagram of this study. MDD, major depressive disorder.

Nationwide community sample representing Korean general population from 
KECA, KECA-R, and KECA-2011 surveys

n = 18,807 

Diagnosis of 12-month  
MDD using K-CIDI

Male participants with 
12-month MDD

n = 110

Female participants with 
12-month MDD

n = 397

Subjects with MDD in the last 12 months
n = 507

Analysis of gender differences in 25 symptoms of MDD
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RESULTS

Demographic and clinical characteristics of subjects with 
MDD
Sociodemographic and clinical characteristics of subjects with 
MDD are summarized in Tables 1 and 2. Of the 18,807 respon-
dents, 507 were diagnosed to have had at least one episode of 
MDD in the last 12 months before the study enrollment. The 
12-month prevalence of MDD was 1.5% and 3.3% for men and 
women, respectively (P < 0.001), whereas there were no signifi-
cant differences between the genders in age, year of birth, and 
education level. However, partner and employment status show
ed significant differences (P = 0.010 and < 0.001, respectively). 
Medians of age of onset, number and longest duration of MDE, 
and number of depressive symptoms were not significantly dif-
ferent between men and women.

Symptomatological differences between men and women 
with MDD
To reveal gender differences in symptomatology of MDD, chi-
squared tests were done for the individual symptoms of MDD. 

The results are shown in Table 3. Women with MDD in the last 
12 months appeared to experience more fatigue (94.5% vs. 86.9%, 
P = 0.006), hypersomnia (30.9% vs. 18.1%, P = 0.005), and sui-
cidal attempts (18.3% vs. 9.8%, P = 0.023) than men. Insomnia 
(81.5% vs. 88.9%, P = 0.049) and decreased libido (54.9% vs. 65.6%, 
P = 0.038) were more frequently reported by men than women 
(Fig. 2). Female preponderance to psychomotor retardation and 
slow thought showed borderline significance (P = 0.091 and 
0.078, respectively), but noticeable psychomotor retardation 
appeared to be significantly more frequent in women (28.4% 
vs. 39.0%, P = 0.032). Additionally, two-step multivariable logis-
tic regression analysis was carried out. In step 1, year of birth 
was included as a confounding factor to adjust for birth cohort 
effect. In step 2, partner and employment status, those appeared 
to be significantly different between men and women, were ad-

Table 1. Sociodemographic differences between male and female subjects with major depressive episode in the last 12 months

Parameters
Male Female

χ2 P
Unweighted n Weighted % Unweighted n Weighted %

Prevalence of MDE* 110 1.5 397 3.3 69.2 < 0.001
Year of birth
   Before 1950
   1950-1959
   1960-1969
   1970-1979
   Since 1980

20
30
22
22
16

15.0
23.7
19.6
21.3
20.3

103
95
82
66
51

17.2
22.1
19.4
19.6
21.7

0.62 0.961

Partner status*
   Partnered
   Unpartnered

50
60

43.3
56.7

240
156

55.9
44.1

6.01 0.010

Education (yr)
   0-6
   7-9
   10-12
  ≥ 13

17
19
38
36

12.5
13.4
34.9
39.0

123
58

114
102

17.7
13.7
35.8
35.8

3.89 0.270

Employment*
   Employed
   Student or housekeeper
   Unemployed

45
35
30

42.9
31.5
25.6

113
229
55

29.7
55.8
14.5

22.96 < 0.001

*P < 0.05 by chi-squared test. MDE, major depressive episode.

Table 2. Clinical characteristics of male and female subjects with major depressive 
episode in the last 12 months 

Parameters
Gender (median) Statistics

Male Female Z P 

Age of onset (yr) 35.7 32.0 -1.74 0.082
No. of MDE 4 4 -0.98 0.328
Longest duration of MDE (weeks) 24 15.3 -0.51 0.609
No. of depressive symptoms 14 14 -1.56 0.118

MDE, major depressive episode.

Fig. 2. Summary of gender differences in symptomatology and experience of atypical 
episodes of major depressive disorder in the last 12 months. *P < 0.05 for chi-squared 
test; †P < 0.05 for multivariable logistic regression adjusted for birth cohort effect, 
partner status, and employment status.

Fatigue Insomnia Hypersomnia Noticeable 
retardation
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attempts

Decreased 
libido
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100

75
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ditionally adjusted as potential confounders. As demonstrated 
in Tables 3 and 4, results from step 1 analysis were virtually iden-
tical to those from chi-squared tests. Step 2 multivariable logis-
tic regression analysis adjusting for year of birth, partner and 
employment status revealed slightly different patterns. The high-
er susceptibility of men to experience insomnia got just outside 
the conventional level of significance (P = 0.111). Gender dif-
ferences in frequency of fatigue (P = 0.008), hypersomnia (P =  
0.001), noticeable psychomotor retardation (P = 0.029), suicide 
attempt (P = 0.016), and decreased libido (P = 0.009) remained 
significant. Subjective psychomotor retardation (P = 0.074), low 
self-confidence (P = 0.084) and slow thought (P = 0.072) appro
ached nearer to the level of significance (Fig. 2 and Table 4).

Atypical depression
Applying the criteria validated by Angst et al. (4), prevalence of 
atypical depression was compared between men and women. 
As can be seen from Fig. 2 and Table 5, women (37.3%) were at 
greater risk of atypical depression than men (19.6%) in chi-squ
ared test (odds ratio: OR = 2.45, P < 0.001). Furthermore, this 
gender effect was maintained after adjustment for year of birth, 
partner and employment status (adjusted odds ratio: AOR = 2.88, 
P < 0.001).

DISCUSSION

The aim of the present study was to investigate the gender dif-
ferences in the symptom profiles of MDD in the Korean popu-
lation. Previous studies on clinical and epidemiological sam-
ples reported inconsistent results. One study demonstrated 
negligible differences in symptomatology and severity of MDD 
between men and women (3), whereas others showed female 
preponderance to atypical or somatic symptoms such as fa-
tigue, and disturbance in appetite and sleep (4,5). Consistent 
with these reports, this study indicated that women with MDD 
are more likely to experience atypical depression than men. In 
terms of separate symptoms, women showed preponderance 
to fatigue, hypersomnia, and suicide attempts but not to chang-
es in appetite or weight. Similar trends were observed in sub-
jective psychomotor retardation and slow thought, but they 
were barely below the level of significance. Additionally, female 
respondents with MDD reported that their psychomotor retar-
dation had been more easily observable compared with their 
male counterparts. Men with MDD appeared to be at signifi-
cantly greater risk of decreased libido and marginally signifi-
cant trend to experience more frequent insomnia than women.
  Atypical depressive symptoms have not only appeared to be 

Table 3. Symptomatological differences between male and female subjects with major depressive episode in the last 12 months

Symptoms
Gender (%) Statistics

Male Female χ2 P OR (SE) 95% CI

Depressed mood 88.2 86.2 0.34 0.559 0.83 (0.31) 0.45-1.54
Loss of interest 84.3 85.7 0.14 0.713 1.11 (0.29) 0.63-1.95
Fatigue* 86.9 94.5 7.64 0.006 2.60 (0.96) 1.29-5.23
Decreased appetite 78.7 80.9 0.29 0.589 1.15 (0.25) 0.70-1.89
Weight loss 43.1 43.1 <  0.001 0.995 1.00 (0.00) 0.67-1.50
Increased appetite 12.8 13.4 0.03 0.858 1.06 (0.31) 0.58-1.92
Weight gain 12.1 15.6 0.94 0.332 1.35 (0.31) 0.74-2.45
Insomnia* 88.9 81.5 3.86 0.049 0.55 (0.31) 0.30-1.01
Hypersomnia* 18.1 30.9 7.94 0.005 2.03 (0.25) 1.23-3.34
Psychomotor retardation
   Noticeable retardation* 

59.9
28.4

68.2
39.0

2.87
4.62

0.091
0.032

1.43 (0.21)
1.61 (0.22)

0.94-2.18
1.04-2.49

Psychomotor agitation
   Noticeable agitation

51.8
24.2

51.6
28.5

0.001
0.90

0.977
0.343

0.99 (0.21)
1.25 (0.24)

0.66-1.49
0.79-1.99

Feeling worthless 63.2 61.2 0.16 0.691 0.92 (0.21) 0.61-1.39
Feeling guilty 39.8 45.3 1.18 0.278 1.25 (0.21) 0.83-1.89
Low self-esteem 70.0 74.2 0.86 0.353 1.24 (0.23) 0.79-1.93
Low self-confidence 56.2 63.4 2.03 0.154 1.35 (0.21) 0.89-2.03
Concentration difficulty 77.6 83.3 2.06 0.152 1.44 (0.26) 0.87-2.38
Slow thought 60.3 68.9 3.11 0.078 1.46 (0.21) 0.96-2.21
Indecisiveness 69.7 70.1 0.006 0.937 1.02 (0.22) 0.66-1.58
Thought of death 60.8 65.2 0.80 0.373 1.21 (0.21) 0.80-1.83
Thought of suicide 51.3 49.7 0.09 0.769 0.94 (0.21) 0.63-1.41
Suicide plan 23.7 21.2 0.33 0.564 0.87 (0.25) 0.54-1.40
Suicide attempts* 9.8 18.3 5.15 0.023 2.06 (0.32) 1.09-3.89
Morning worsening 42.6 46.7 0.64 0.424 1.18 (0.21) 0.79-1.77
Decreased libido* 65.5 54.9 4.32 0.038 0.64 (0.21) 0.42-0.98
Loss of pleasure 69.7 71.1 0.09 0.762 1.07 (0.23) 0.69-1.66

*P < 0.05 for chi-squared test. CI, confidence interval; OR, odds ratio; SE, standard error.
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more prevalent in women, but have also been associated with 
earlier age of onset, larger number of depressive symptoms, 
longer duration of episode, increased comorbidity rate of other 
mental disorders, higher suicidal risk, and greater functional 
impairment (4,5,8). In addition, greater risk of MDD have been 
inferred to be relevant to higher rate of childhood sexual abuse 
and psychosocial gender role issues in women (17). In this study, 
the higher rate of suicidal attempts in women was consistent 
with the previous studies, whereas age of onset, number and 
duration of MDE, and number of depressive symptoms were 
not different between both genders in this study. These results 
are similar to the recent report from Marcus et al. (18) which 
demonstrated no gender differences in age of onset and length 

of illness, as well as more atypical and somatic symptoms in 
women than men. It appears that the relationships among gen-
der, clinical course and atypical symptoms of MDD are not yet 
firmly established. Further investigations are needed to reveal 
the associations.
  Previous reports indicated overeating and/or weight gain to 
be the strong distinguishing features of women from men in 
MDD (4,8,18,19). Romans et al. (19) suggested increased appe-
tite among women with MDD might paradoxically reflect their 
constant concern with body weight. In accord to this theory, 
women appeared to be more likely to restrain their diet as early 
as from adolescence (20) and restrained eaters (dieters) were 
more vulnerable to stress-induced overeating (21). Contrary to 

Table 4. Adjusted odds ratios of individual depressive symptoms for women compared to men

Symptoms
Step 1: adjusted for year of birth Step 2: adjusted for year of birth, partner and employment status

AOR (SE) 95% CI P AOR (SE) 95% CI P

Depressed mood 0.83 (0.27) 0.44-1.56 0.567 0.89 (0.29) 0.47-1.71 0.738
Loss of interest 1.14 (0.33) 0.64-2.01 0.660 1.08 (0.32) 0.60-1.95 0.787
Fatigue*,† 2.62 (0.94) 1.30-5.29 0.007 2.77 (1.06) 1.31-5.85 0.008
Decreased appetite 1.15 (0.29) 0.70-1.89 0.591 1.22 (0.32) 0.73-2.05 0.451
Weight loss 1.01 (021) 0.67-1.52 0.956 1.09 (0.24) 0.71-1.66 0.700
Increased appetite 1.06 (0.33) 0.58-1.94 0.856 1.10 (0.35) 0.59-2.07 0.755
Weight gain 1.36 (0.42) 0.74-2.49 0.324 1.29 (0.42) 0.68-2.43 0.431
Insomnia* 0.53 (0.17) 0.29-0.99 0.048 0.59 (0.19) 0.31-1.13 0.111
Hypersomnia*,† 2.20 (0.60) 1.29-3.76 0.004 2.52 (0.72) 1.44-4.41 0.001
Psychomotor retardation
   Noticeable retardation*,†

1.43 (0.31)
1.62 (0.36)

0.94-2.18
1.04-2.51

0.093
0.032

1.49 (0.33)
1.65 (0.38)

0.96-2.31 
1.05-2.60

0.074
0.029

Psychomotor agitation
   Noticeable agitation

1.00 (0.21)
1.28 (0.31)

0.66-1.51
0.80-2.05

0.997
0.305

1.08 (0.24)
1.39 (0.35)

0.70-1.66
0.85-2.27

0.723
0.183

Feeling worthless 0.92 (0.20) 0.60-1.39 0.685 0.92 (0.20) 0.59-1.41 0.688
Feeling guilty 1.28 (0.28) 0.84-1.95 0.258 1.36 (0.31) 0.88-2.12 0.168
Low self-esteem 1.25 (0.28) 0.80-1.95 0.335 1.18 (0.28) 0.75-1.87 0.490
Low self-confidence 1.36 (0.28) 0.90-2.05 0.147 1.46 (0.32) 0.95-2.24 0.084
Concentration difficulty 1.46 (0.37) 0.88-2.41 0.143 1.39 (0.37) 0.83-2.34 0.212
Slow thought 1.47 (0.32) 0.96-2.24 0.074 1.50 (0.34) 0.96-2.32 0.072
Indecisiveness 1.02 (0.23) 0.66-1.59 0.913 1.04 (0.24) 0.66-1.64 0.858
Thought of death 1.23 (0.26) 0.80-1.87 0.342 1.23 (0.27) 0.80-1.91 0.349
Thought of suicide 0.95 (0.20) 0.63-1.44 0.824 0.96 (0.21) 0.63-1.46 0.841
Suicide plan 0.87 (0.22) 0.53-1.41 0.568 0.85 (0.22) 0.52-1.41 0.538
Suicide attempts*,† 2.14 (0.70) 1.13-4.05 0.020 2.27 (0.77) 1.16-4.43 0.016
Morning worsening 1.18 (0.25) 0.79-1.78 0.419 1.27 (0.28) 0.83-1.94 0.272
Decreased libido*,† 0.64 (0.14) 0.42-0.98 0.040 0.54 (0.13) 0.35-0.86 0.009
Loss of pleasure 1.08 (0.24) 0.69-1.68 0.750 0.96 (0.23) 0.60-1.53 0.869

*P < 0.05 for multivariable logistic regression adjusted for birth cohort effect; †P < 0.05 for multivariable logistic regression adjusted for birth cohort effect, partner status, and 
employment status. AOR, adjusted odds ratio; CI, confidence interval; SE, standard error.

Table 5. Gender difference in prevalence of atypical depression in the last 12 months

Gender (%)
Statistics

Male Female

Experience of atypical depressive episode*,† 19.6 37.3  χ2 OR (SE) 95% CI
13.71 2.45 (0.25) 1.51-3.96

Z AOR (SE) 95% CI
3.94 2.88 (0.77) 1.70-4.87

*P < 0.001 for chi-squared test; †P < 0.001 for multivariable logistic regression adjusted for birth cohort effect, partner status, and employment status. AOR, adjusted odds ra-
tio; CI, confidence interval; OR, odds ratio; SE, standard error.
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the previous literature, changes in appetite and weight did not 
account for female predominance in atypical depressive epi-
sodes in present study. Rather, fatigue and hypersomnia appear
ed to be major determinants of atypical depression. Possible 
explanations include that the social pressure on and/or desire 
of women to look thinner might be strong enough to defeat the 
urge of stress-induced overeating, or different genetic or bio-
logical factors in energy metabolism in the Korean population. 
To clarify those possibilities, future studies will need to be done.
  Previous results on gender difference in psychomotor symp-
toms of MDD have been inconsistent. One reported more psy-
chomotor retardation in men than in women (22), but others 
demonstrated the opposite direction (23), higher frequency of 
psychomotor agitation in men (8), or no significant gender dif-
ference (3). As Sobin and Sackheim (22) pointed out, psycho-
motor disturbance has been generally evaluated with single-
item rating of global agitation or retardation. Nevertheless, psy-
chomotor symptoms can manifest in various aspects, such as 
“gross motor activity, duration and frequency of body move-
ment, speech pause time, reaction time,” and others (22). To be 
precise in examining psychomotor symptoms of MDD, more 
detailed and objective methods should be adopted. In this re-
gard, it requires care in interpreting the present results in which 
marginal trend towards higher vulnerability to psychomotor re-
tardation and its significantly greater noticeability were found 
in women than men with MDD. 
  More frequent report of decreased libido by depressed men 
than women in this study is consistent with the previous result 
of Winkler et al. (24). They postulated that greater prevalence of 
decreased libido in men would originate in higher sexual desire 
in non-depressed state compared to women. They also suggest-
ed that men tend to recognize even minor deterioration of sex-
ual function as injuring self-esteem (24). The literature shows 
that stronger sexual drive in men might be the consequence of 
interactions among biological inheritance and social influences 
(25). Nevertheless, it is not yet clear how sexual interest is differ-
ently affected by pathophysiologic process of depression be-
tween both genders. In any case, it is recommended to consider 
sexual dysfunction, especially in treatment of male patients with 
MDD.
  Higher prevalence of atypical symptoms in women could re-
flect differences in neurobiological mechanism of MDD be-
tween male and female depression. Notable in this regard are 
the higher levels of inflammatory and metabolic dysregulation, 
reduced serotonin synthesis, and hypoactivity of hypothalamic-
pituitary-adrenal (HPA) axis in atypical depression, in contrast 
to reduced 5-HT1A autoreceptor function and hyperactivity of 
HPA axis in melancholic depression (26). Given that female sex 
hormones have been suggested to play some roles in modula-
tion of immune, endocrine and neurotransmitter systems, it 
could be speculated that female preponderance of atypical de-

pression would be related with the action of those hormones 
(26). Recently, creatine monohydrate augmentation has been 
reported to enhance the efficacy of escitalopram, a selective se-
rotonin reuptake inhibitor, in women with MDD (27), and the 
antidepressant-like response was limited to females in an ani-
mal study (28). It can be inferred that sexually dimorphic char-
acteristics in brain bioenergetics might at least partially account 
for different symptom profiles between men and women. Fur-
ther studies will be necessary to elucidate gender differences in 
neurobiological pathophysiology of MDD.
  This study has several limitations to be considered when in-
terpreting the results. First, it is based on cross-sectional surveys. 
Diagnosis of MDD and existence of its individual symptoms 
were based on retrospective reports, in which recall bias could 
have affected the results. Additionally, any causal inference can-
not be made, but only associations be assumed. Second, non-
respondents might have also influenced the prevalence data, as 
it has been known that non-respondents have higher rate of 
mental disorders than respondents (29,30). Third, false nega-
tive results cannot be ruled out, because participants with cur-
rent MDD could have found it more difficult to complete the 
questionnaires due to their symptoms or related cognitive defi-
cit. Fourth, severity of individual symptoms might have not been 
sufficiently assessed with K-CIDI, because it was developed not 
to evaluate minute severity, but to make diagnosis of mental 
disorders. Therefore, the severity dimension of MDD could only 
have been speculated with indirect features including age of 
onset, number and longest duration of MDE, number of depres-
sive symptoms, and frequency of suicidal attempt. Fifth, we 
couldn’t execute analyses on gender differences in depression-
related somatic symptoms, because K-CIDI diagnosis of major 
depressive disorder was based on DSM-IV and ICD-10 defini-
tions in which common somatic symptoms (e.g. headache, gas-
trointestinal trouble, and frequent palpitation) were not includ-
ed. Sixth, sampling required that all respondents belonged to 
their households. Therefore, institutionalized patients and home-
less individuals were not included in this study. Finally, we per-
formed analyses on pooled data of 3 surveys over a decade, and 
there might have been generational changes in depressive symp-
tomatology and/or recognition of depression itself during that 
time, especially in a rapidly westernizing society like Korea. To 
overcome this possible confounding factor, we included birth 
cohort effect as a covariate in logistic regression analyses. 
  In conclusion, the present study examined gender differenc-
es in symptom profiles of MDD in the last 12 months from the 
nationwide general population of Korea. In keeping with the 
reports from previous studies, women were more likely to expe-
rience atypical depression with fatigue and hypersomnia than 
men, whereas no gender differences were evident in disturbance 
of appetite or body weight. Additionally, women with MDD 
displayed higher vulnerability to apparent psychomotor retar-
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dation and suicide attempts, and less frequent reporting of de-
creased libido. Overall, the present study showed gender differ-
ences in symptoms of MDD in the Korean population were 
comparable to previous reports from the western society. These 
findings implicate the possibility that those differences may be 
manifested more biologically rather than socio-culturally, but 
the bio-psycho-social mechanism behind this phenomenon is 
not yet established. In clinical settings, gender differences in 
MDD should be thoroughly considered because they might be 
related with treatment response and prognosis. Clinicians should 
be more careful to recognize atypical symptoms and higher risk 
of suicide when treating female patients, because these features 
are difficult to be managed with conventional pharmacological 
interventions. Additionally, it should be reminded that men 
can be more prone to sexual dysfunction simultaneously as a 
depressive symptom and as a side effect of antidepressant med-
ication than women.
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