
INTRODUCTION

Somatic symptoms are prevalent in patients with major de-
pressive disorder (MDD). Symptoms include headache, back 
pain, neck and shoulder pain, and muscle tension, especially 
in the primary care setting.1 Although they are not included 
as diagnostic criteria in the Diagnostic and Statistical Manual 
of Mental Disorders (DSM-5),2 somatic symptoms sometimes 
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present as the chief complaint of depression in primary care 
settings.3 Previous studies revealed gender differences in so-
matic symptoms of MDD patients. Among MDD patients, 
women have double the rates of somatic symptoms as men,4 
and the prevalence of somatic depression as opposed to depres-
sion without somatic symptoms, was much higher among 
women than men.5

MDD is a major risk factor for suicide.6 However, not all in-
dividuals with major depression commit suicide. Many stud-
ies have investigated factors associated with suicide in MDD 
patients, such as psychiatric comorbidities,6,7 genetic factors,8,9 
melancholic features of MDD,10,11 biomarkers,12 and environ-
mental factors.13 Although some studies suggested that so-
matic symptoms are related to suicide,14,15 gender differences 
regarding somatic symptoms and suicide are still poorly un-
derstood in MDD patients.
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We hypothesized that MDD patients with more severe so-
matic symptoms may have more suicidal ideation, and gender 
differences may be found in the types of somatic symptoms 
related to current suicidal risk. We investigated which somatic 
symptoms were most strongly associated with suicidality score 
in MDD patients of each gender, and the number of somatic 
symptoms and their relationship to suicidal risk.

METHODS

Data source, data collection, and study sample
Data from Korean MDD patients were derived from the 

Burden of illness in Major depressive disorder Study. This was 
a cross-sectional, multicenter-based, naturalistic, outpatient-
based observational study of MDD. They were enrolled from 
14 regional centers which were psychiatric outpatient clinics 
throughout Korea. The study was conducted from December 
2011 to September 2012. All study procedures were approved 
by the Institutional Review Board of the Samsung Medical 
Center and each site. Institutional review board–approved 
written informed consent was obtained from all study patients 
before commencing the study.

The regional centers were as follows: three sites in the South 
districts of Seoul; 1) Samsung Medical Center, Sungkyunk-
wan University School of Medicine, 2) Asan Medical Center, 
University of Ulsan College of Medicine, 3) Seoul St. Mary’s 
Hospital, The Catholic University College of Medicine, three 
sites in the north district of Seoul, 4) Seoul Paik Hospital, Inje 
University, 5) Konkuk University Medical Center, 6) Kyung 
Hee University Medical Center, two sites in Incheon, 7) Ajou 
University Hospital, 8) Gil Medical Center, Gachon University, 
two sites in Daejeon, 9) Chungnam National University Hos-
pital, 10) Eulji University Hospital, one site in Cheonan, 11) 
Dankook University Hospital, one site in Daegu, 12) Kyung-
pook National University Hospital, 13) one site in Busan, 
Dong-A University Medical Center, and one site in Gyeongju, 
and 14) Dongguk University Gyeongju Hospital.

Inclusion criteria were aged between 18 to 64 years, and ful-
fillment of the DSM-IV criteria for single or recurrent nonpsy-
chotic MDD.16 The 17-item Hamilton Depression Rating Scales 
(HAM-D) were applied to the patients.17 Exclusion criteria 
were a history of bipolar disorder, schizophrenia, schizoaffec-
tive disorder, psychosis, anorexia or bulimia nervosa, obsessive 
compulsive disorder, and serious general medical conditions. 
Participants met DSM-IV criteria for nonpsychotic major de-
pressive disorder at study entry, as determined by the clinical 
diagnosis and confirmed with a DSM-IV diagnosis by a psy-
chiatrist or clinical research coordinator.

Measures
The Depression and Somatic Symptoms Scale (DSSS) was 

applied to measure the somatic symptoms of the MDD pa-
tients.18 It is a 22-item self-administered rating scale, includ-
ing three subscales as the Depression Subscale (DS), Pain Sub-
scale (PS), and Somatic Subscale (SS). The DS had 12 items, 
including three vegetative symptoms and fatigue, and the SS 
had 10 items, including five pain items, which comprised the 
5-item pain subscale (PS). Each item was rated with a 0–3 
score: 0 (not at all), 1 (mild), 2 (moderate), and 3 (severe). The 
range of the sum score was thus 0–66. The scale had good 
validity and reliability, and the higher the score the more se-
vere the symptoms.19 The Korean Version of the DSSS showed 
high reliability (r=0.83, p<0.01) and validity (Cronbach’s al-
pha 0.90).20

Current suicidal risk was assessed with the Korean version 
of the MINI suicidality module.21 The MINI suicidality mod-
ule was composed of six questions with a different weight: 
wish for death (1), wish for self-harm (2), suicidal thought (6), 
suicide plan (10), suicide attempt in the past month (10), and 
lifetime suicide attempt (4). Recent suicide-related questions 
were based on symptoms during the past 1 month. The MINI 
suicidality score was estimated from the sum of the weighted 
score of the six questions.

Statistical analysis
We performed t-tests and chi-square tests for demographic 

and clinical profiles of the MDD patients between the genders. 
The somatic symptoms were compared between those with 
and without suicidal ideation in each gender with Analysis of 
Covariance (ANCOVA) that was used to control for the HAM-
D scores in order to adjust for the severity of depression be-
tween the two groups. The association between severity of each 
somatic symptom and current suicidality scores was evaluated 
by backward multiple linear regression using the full set of vari-
ables of the Depression and Somatic Symptom Scale, total 
HAM-D score and age. Then, we selected the somatic symp-
toms which were strongly associated with current suicidality 
scores for each gender, and plotted them as a multiple line 
graph according to the scores of subjective somatic symptoms. 
Current suicidality scores were compared between the genders 
for each score of the somatic symptoms and for each number 
of somatic symptoms with Student’s t-test. All analyses were 
two-tailed, and calculations were performed using SAS® Ver-
sion 9.2, SAS institute, Cary, NC, USA.

RESULTS

Demographics and clinical profiles
Male MDD patients showed significantly younger age, were 
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Table 1. Demographics and clinical profiles (N=811)

Variables
MDD patients

Statistics p
Total (N=811) Men (N=231) Women (N=580)

Age (years) 45.5±13.03 41.9±14.18 46.9±12.26 <0.001a

Education years (%)

0–6 118 (14.5) 21 (9.1) 97 (16.7) <0.001b

7–9 120 (14.8) 25 (10.8) 95 (16.4)

10–12 333 (41.1) 92 (39.8) 241 (41.6)

≥13 239 (29.5) 93 (40.3) 146 (25.2)

Marital status, n (%)

Married 531 (65.5) 119 (51.5) 412 (71.0) <0.001b

Single 161 (19.9) 84 (36.4) 77 (13.3)

Widowed/divorced/separated 118 (14.5) 28 (12.1) 90 (15.5)

Previous one month (%)

Suicidal ideation 262 (32.3) 79 (34.2) 183 (31.6) 0.124b

Suicidal attempt 45 (5.5) 18 (7.8) 27 (4.7)

Current suicidality scores 9.5±8.47 10.8±9.11 9.0±8.14 0.033a

HAM-D scores 13.5±8.02 14.1±7.97 13.3±8.03 0.170a

Onset of MDD (years) 42.4±13.81 39.2±15.09 43.7±13.06 <0.001a

Number of depressive episodes 1.4±2.28 1.2±2.01 1.4±2.38 0.163a

Duration of depression (months) 7.2±17.19 5.8±12.84 7.8±18.62 0.090a

adifference between genders (two sample t-test), bdifference between genders (chi-square test). MDD: major depressive disorder, HAM-D: 
Hamilton Depression Rating Scale

Table 2. Comparisons of somatic symptoms in MDD subjects with and without suicidal attempt and ideation within the previous one month 
(N=811)

Somatic symptoms (DSSS) 

Men (N=231) Women (N=580)

%
With suicidal 

ideation (N=97), 
LS Mean (SE)

%a

Without suicidal 
ideationb (N=134), 

LS Mean (SE)
%

With suicidal 
ideation (N=210), 

LS Mean (SE)
%a

Without suicidal 
ideationb (N=370), 

LS Mean (SE)

Headache 78.4 1.04 (0.09) 47.8*** 0.78 (0.08)* 76.2 1.05 (0.06) 55.7*** 0.92 (0.05)

Chest tightness 86.6 1.33 (0.08) 53.0*** 0.95 (0.07)*** 87.6 1.31 (0.06) 57.0*** 1.05 (0.05)***

Muscle tension 74.2 1.15 (0.09) 47.8*** 0.84 (0.08)* 74.3 1.10 (0.06) 51.6*** 0.86 (0.05)**

Back pain 56.7 0.58 (0.08) 38.1** 0.71 (0.07) 64.8 0.90 (0.06) 50.5** 0.81 (0.05)

Dizziness 74.2 1.03 (0.09) 47.8*** 0.74 (0.07)* 73.8 0.99 (0.06) 57.0*** 0.83 (0.04)*

Chest pain 62.9 0.81 (0.08) 33.6*** 0.53 (0.07)* 62.9 0.72 (0.06) 40.0*** 0.66 (0.04)

Neck or shoulder pain 73.2 1.05 (0.10) 54.5** 1.01 (0.08) 80.0 1.24 (0.07) 66.8** 1.13 (0.05)

Shortness of breath 57.7 0.74 (0.08) 32.8** 0.50 (0.06)* 62.4 0.73 (0.05) 33.0*** 0.53 (0.04)**
Soreness in more than half 
  of the body’s muscles

55.7 0.67 (0.08) 28.4*** 0.47 (0.06) 62.4 0.79 (0.06) 45.9*** 0.80 (0.04)

Palpitation 83.5 1.13 (0.08) 46.3*** 0.77 (0.07)** 78.1 1.08 (0.06) 53.2*** 0.86 (0.04)**
Total DSSS scores 27.29 (0.93) 19.50 (0.77)*** 25.73 (0.65) 20.71 (0.48)***
apercent of patients who experienced each somatic symptom, and chi-square test results between those with and without suicidal ideation for 
each gender (two-tailed), badjusted for total HAM-D scores (ANCOVA analyses). *p<0.05, **p<0.01, ***p<0.001. MDD: major depressive 
disorder, DSSS: The Depression and Somatic Symptoms Scale, LS mean: least-squares mean, ANCOVA: analysis of covariance
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more highly educated, more often single, and had an earlier 
onset of MDD than female MDD patients (Table 1). There 
were no statistically significant differences between genders in 
suicidal ideation and attempts in the previous month, current 
suicidality scores, HAM-D scores, number of depressive epi-
sodes, and duration of depression.

Somatic symptoms and suicidal ideation
MDD patients, in both men and women, with suicidal ide-

ation showed significantly higher proportion of all somatic 
symptoms of DSSS questionnaire by chi-square test and higher 
total DSSS scores by ANCOVA with adjustment for total 
HAM-D scores than those without suicidal ideation (Table 2). 
For the frequency of each item of the DSSS, MDD patients 
with suicidal ideation showed a significantly higher frequency 
of somatic symptoms than those without suicidal ideation for 
all somatic symptoms in each gender. For the mean values of 
each item, MDD patients with suicidal ideation showed signif-

icantly higher somatic symptom scores than those without 
suicidal ideation, with symptoms such as chest tightness, mus-
cle tension, dizziness, shortness of breath, and palpitations re-
ported in both genders. No significant differences were found 
in back pain, neck or shoulder pain, and soreness in more than 
half of the body’s muscles between those with and without sui-
cidal ideation in both genders.

Somatic symptoms and current suicidal risk
Table 3 presents backward multiple linear regression analy-

sis of somatic symptoms for current suicidality score in each 
gender. Current suicidality scores were significantly associated 
with chest pain (β=2.40, p=0.004) and muscle tension (β=1.65, 
p=0.020) in men, whereas suicidality scores were associated 
with neck or shoulder pain (β=1.08, p=0.016) and chest tight-
ness (β=0.92, p=0.043) in women. On the other hand, current 
suicidality scores showed no significant association with both 
chest pain and muscle tension in women, or with both neck or 

Table 3. Results of stepwise backward multiple linear regressiona analysis: association between somatic symptoms and current suicidality 
scores in MDD patients by gender

Variables
Current suicidality scores

Men (N=231) Women (N=580)
Coefficient (β) p Coefficient (β) p

Chest pain 2.40 0.004 - -
Muscle tension 1.65 0.020 - -
Neck or shoulder pain - - 1.08 0.016
Chest tightness - - 0.92 0.043

aadjusted for age. MDD: major depressive disorder
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Figure 1. Severity of each somatic symptom and current suicidal-
ity scores in MDD Patients (N=811). Student’s t-test of current sui-
cidality scores between the genders in each score of the somatic 
symptoms among the patients who had chest pain. *p<0.05. 
MDD: major depressive disorder.
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Figure 2. The number of somatic symptoms and current suicidal-
ity scores by gender (N=811). Student’s t-test of current suicidality 
scores between the genders for each number of somatic symp-
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shoulder pain and chest tightness in men.

Severity of somatic symptoms and current suicidal 
risk

Severe chest pain was associated with higher current suicid-
ality scores in men than women in the scores of 2 (t=2.53, 
p=0.014) and 3 (t=2.65, p=0.013) for chest pain, but no signifi-
cant differences in scores of 0 and 1 were observed (Figure 1). 
In contrast, severe neck or shoulder pain showed no difference 
between the genders for all somatic symptom scores. Men 
showed significantly higher current suicidality scores than 
women in those with more than five symptoms (t=2.72, p= 
0.007) (Figure 2).

DISCUSSION

This is the first study to investigate the association between 
somatic symptoms and suicidal risk in Korean MDD patients 
by gender. We report two main findings. First, both male and 
female MDD patients with suicidal ideation showed signifi-
cantly more frequent and severe somatic symptoms than those 
without suicidal ideation. Second, somatic symptoms are 
strongly associated with current suicidal risk in MDD patients, 
and there were gender differences in the types of somatic 
symptoms which were most strongly associated with current 
suicidal risk: chest pain was most strongly associated in men, 
and neck or shoulder pain in women.

This study adds to the current literature on depression by 
showing that somatic symptoms were more frequent and se-
vere in patients with MDD with suicidal ideation than those 
without suicidal ideation in both genders; symptoms reported 
were headache, chest tightness, muscle tension, back pain, diz-
ziness, chest pain, neck or shoulder pain, shortness of breath, 
soreness, and palpitation, supporting the previous finding that 
somatic symptoms were prevalent in MDD patients.1 The se-
verity of somatic symptoms showed gender differences in that 
male MDD patients with suicidal ideation showed a higher 
incidence of chest pain and headache than those without sui-
cidal ideation, but women did not. Previous studies showed 
that somatic complaints were highly associated with depres-
sion and anxiety22 in both men and women.23 Somatic symp-
toms are associated with a higher risk of early relapse, chro-
nicity, suicide, and mortality due to other natural causes, and 
result in poor prognosis, functional status and health-related 
quality of life in depressed patients.3 From the results of the 
STAR*D study, patients who experienced somatic symptoms 
exhibited lower remission rates in response to antidepressant 
treatment.24

These results are consistent with previous studies that 
showed that pain was an independent risk factor for suicide 

and high comorbidity with depression, in population-based 
studies,25,26 and clinical studies on patients with cancer,27 mi-
graine,28 and fibromyalgia.29 However, few previous studies 
have focused on the pain of clinical MDD patients. This study 
revealed that pain is frequently found in clinical MDD pa-
tients, and pain is strongly associated with current suicidal 
risk. Previous studies have demonstrated that more than half 
of depressed patients report physical complaints only, and at 
least 60% of these complaints refer to pain.30 Among somatic 
symptoms, severe and chronic pain is associated with a poor 
prognosis of depression. Pain is a strong predictor of a longer 
time to remission and may be a marker of a more difficult-to-
treat depression,31 and treatment of comorbid pain may en-
hance outcomes of depression therapy.32

It is of interest that chest pain in men and neck or shoulder 
pain in women were the somatic symptoms most strongly 
associated with current suicidality score. Foldes-Busque et al.33 
reported that panic-like anxiety is common in patients who 
suffer from unexplained chest pain, which was associated with 
depression and current suicidal risk. They assumed that re-
peated panic-like anxiety and the absence of an explanation 
and treatment for these symptoms could engender hopeless-
ness, an emotion associated with suicide attempts. Previous 
studies consistently reported that comorbid MDD and panic 
disorder are associated with higher suicidal risk and current 
depression severity.34,35 In contrast, neck and shoulder pain are 
musculoskeletal symptoms which are commonly found in the 
general population, and are related to nonspecific psycholog-
ical distress.36

This study also revealed that the more severe the chest pain, 
the higher the association with current suicidality score in 
men, and for women, neck or shoulder pain were associated 
with current suicidality score, although there were no signifi-
cant differences in the rates of these types of pain between 
male and female MDD patients. Current suicidality score was 
associated with more than five of the somatic symptoms in 
men but not in women. These results suggest that current sui-
cidality score is more strongly associated with somatic symp-
toms in men than in women. Although women more frequent-
ly express somatic symptoms than men in MDD patients,4 
these findings suggest that more serious attention should be 
paid to male MDD patients who complain of chest pain and 
MDD patients who have multiple somatic symptoms, to pre-
vent suicide.

Limitations of the study
There are several limitations of this study that should be 

considered when interpreting the findings. First, this study 
was a cross-sectional survey in which information about sui-
cidal behaviors and somatic symptoms was based on retro-
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spective reports. Therefore, recall bias may have affected the 
accuracy of the results, particularly the incidence of false neg-
ative results.37 Second, patients may have been reluctant to ex-
pose their personal experiences relating to suicide and mental 
problems.38,39 Third, this study did not investigate personality 
disorders such as borderline personality disorder. Hostility 
may be associated with personality disorders.40 Fourth, the 
findings of our study may not be generalizable beyond Kore-
an or Asian patient populations. It is possible that non-Asian 
populations express depressive symptoms differently, with less 
emphasis on somatic symptoms and more emphasis on other 
symptoms of depression. Finally, our study was unable to ad-
dress potential biological underpinnings of the findings. We 
just emphasized on the patient’s report of somatic symptoms, 
not focusing on the biological causes or origins of them.

Conclusions
In conclusion, MDD patients of both genders with suicidal 

ideation showed significantly more frequent and severe so-
matic symptoms than those without suicidal ideation. Pain 
was the somatic symptom most strongly associated with cur-
rent suicidal risk in both genders. There was a gender differ-
ence in the somatic symptoms associated with current suicid-
ality score, with chest pain in men, and neck or shoulder pain 
in women being associated with current suicidality score. 
Chest pain showed a severity-related increase of current sui-
cidality in male MDD patients, but no such severity-related 
increase was found with neck or shoulder pain in females. To 
prevent suicide in MDD patients, we suggest that clinicians 
pay attention to patients’ somatic symptoms, especially chest 
pain in men.
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