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Purpose: The objective of this study was to examine the

relation between anger management style and organ system-

related somatic symptoms in depressive disorder and

somatoform disorder patients. Materials and Methods: The

subjects included 73 patients with depressive disorders and 47

with somatoform disorders. Anger management styles were

assessed by the Anger Expression Scale, while the severity of

organ system-related somatic symptoms was evaluated using

the Somatic Stress Response Scale (SSRS). The severity of
depression and hostility was assessed by the Symptom

Checklist-90-Revised (SCL-90-R) depression and hostility

subscales. Results: The results of multiple regression analyses

showed that, in depressive disorder patients, the level of anger

expression was significantly associated with the severity of

somatic symptoms related to neuromuscular, cardiorespiratory

and gastrointestinal systems. However, in these patients, the

level of anger suppression was not significantly associated with

the severity of somatic symptoms related to any specific organ

systems. In patients with somatoform disorders, there was no

significant association between the level of anger suppression

or anger expression and the severity of the somatic symptoms
related to any specific organ systems. Conclusion: These

results suggest that, in depressive disorder patients, anger

expression is likely to be predominantly involved in the

neuromuscular, cardiorespiratory and gastrointestinal organ

systems. However, in each of depressive disorder and

somatoform disorder patients, anger suppression is not likely

to be associated with any specific organ systems.

Key Words: Anger expression, anger suppression, organ
system symptoms, depressive disorder, somatoform disorder

INTRODUCTION

Anger is known to play a significant role in

somatization.1,2 Previous studies have reported an

association of anger suppression and somatic

symptoms. Increased sympathetic nervous system

activity induced by anger suppression has been

linked to somatization.3 In one clinical study,

depressed women who appeared to hold their

anger in were judged to be more prone to somatic

symptoms than those who were rarely angry or

who expressed their anger.4

Hwa-byung is an anger syndrome specific to

Korean culture, and it is characterized by a variety

of somatic symptoms, such as a feeling of a mass

in the epigastrium, hot sensation, palpitation,

dyspnea, fatigue, and emotional symptoms such

as a fear of impending death and dysphoria. All

of these symptoms have been attributed to anger

suppression.
1,5-8

Depression and anger have long been associated.

It was found that depressive disorder patients

were more likely to experience anger than anxiety

disorder or somatoform disorder patients.9

Patients with depressive disorders have been

reported to have more anger attacks compared

with both healthy volunteers10 and patients with

anxiety disorders.11

Previous research has only linked anger sup-

pression and somatic symptoms,3,4 and the relation

between anger expression and somatic symptoms

has not yet been examined. Moreover, the

relationship between patients’ anger management

style and any organ systems has not been
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investigated. Therefore, this study will examine

the effect of anger expression and anger

suppression on the organ systems in depressive

and somatoform disorders. Determining such

relationships is expected to help predict which

organ systems will be affected by anger expression

or anger suppression.

In addition, unlike depression, hostility was not

considered a main factor in the formation of

functional somatic symptoms.12 However, the role

of the two psychopathologies in somatic symptoms

was not adequately examined in patients with

depressive and somatoform disorders. Therefore,

this study will include the examination of the

effect of depression and hostility on the organ

systems in each of the two disorders.

MATERIALS AND METHODS

Outpatients from the Department of Psychiatry

at Severance Hospital (in Seoul, Korea) with

diagnoses of depressive and somatoform disorders

were enrolled in this study. One experienced

psychiatrist (K.B.K.) made the diagnoses based on

the DSM-IV13 criteria. Patients were eligible to

participate if they were at least 18 years old.

However, dually diagnosed subjects, including

those with a combination of each of the above

disorders and physical diseases or other psychiatric

disorders, were excluded from this study. The

subjects who had a past history of other mental

disorders were also excluded.

Most of the subjects were unmedicated, but 17

patients who were within a few days after the

initiation of medication were included in this

study. They received antidepressants (selective

serotonin reuptake inhibitors: SSRIs) such as

fluoxetine or paroxetine. However, those who

showed change in somatic and emotional

symptoms after initiation of the medication were

excluded.

The subjects were consecutively selected and

interviewed. The therapist explained the purpose

and procedure of the study to all the subjects, and

written informed consent was obtained from all

the participants. Only those patients who consented

to the study completed the questionnaires, which

included items regarding their sociodemographic

characteristics and self-rating scales. All but three

patients who were asked to participate consented

and responded to the questionnaire.

The depressive disorder group included 45

patients with a major depressive disorder and 28

with dysthymic disorder (32 men and 41 women).

The somatoform disorder group included 22

patients with undifferentiated somatoform disorder,

nine with somatization disorder, 11 with pain

disorder, three with hypochondriasis, and two

with conversion disorder (26 men and 21 women).

The sociodemographic characteristics of the

patients are described in Table 1.

The psychological measures included the

Korean version14 of the Anger Expression Scale,15

the Depression, Somatization and Hostility sub-

scales of the Korean version16 of the Symptom

Checklist-90-Revised (SCL-90-R),17 and the

Somatic Stress Response Scale (SSRS).18 The

Anger Expression Scale is a 22-item self-rating

instrument designed to assess the levels of anger

expression (anger-out) and anger suppression

(anger-in). Anger-in refers to the inhibition of the

overt expression of anger, while anger-out refers

to an overt display of verbally and/or physically

aggressive behaviors. In this study, anger was

rated on a four-point scale ranging from 0

("almost never") to 3 ("almost always"). The

internal consistency of the Korean version of the

Anger Expression Scale was significant for each

of the two subscales (anger-in: Cronbach's α =

0.76 p < 0.001; anger-out: Cronbach’s α = 0.83 p <

0.001). The test-retest reliability of the two

subscale scores was fairly high (anger-in: r = 0.82,

p < 0.01; anger-out: r = 0.87 p < 0.01). These cor-

relation coefficients were obtained after an

interval of two weeks.

The SCL-90-R is a 90-item self-rating instrument

that was developed to assess the psychopathology

of the previous week, and it includes nine subscales.

The depression subscale of the SCL-90-R has 13

items, the somatization subscale has 12 items, and

the hostility subscale has 6 items. The SSRS is a

32-item self-rating instrument that includes five

subscales. Among the 32 items, 14 items were

excluded because of the lack of differentiation of

somatic symptoms based on organ systems, and

only 18 items were clearly differentiated and

subdivided into four groups, including neuromus-
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cular system, cardiorespiratory system, gastroin-

testinal system and genitourinary system. The

neuromuscular system included items such as

"My face feels tense," "I have headaches," "I have

a stiff neck," "I feel numb," and "I have tingling

in my arms and legs." The cardiorespiratory

system included items such as "I have palpita-

tions," "I have chest pain," "I am out of breath,"

and "My chest feels tight." The gastrointestinal

system included items such as "I have loose

bowels," "I suffer from indigestion," ‘I have an

acidic stomach," "My stomach hurts," "I feel

nauseated," "I feel throbbing in my stomach," and

"I have constipation." Genitourinary organ system

included items such as "I have a decreased sex

drive," and "I urinate often." The research team,

which was comprised of 10 psychiatrists and

psychologists, all agreed on these 18 items. Each

of these items was arranged in a Likert-type format

as follows: "Not at all" (0 points), "Somewhat" (1

point), "Moderately" (2 points), "Very much" (3

points), and "Absolutely" (4 points). The internal

consistency of the new version of the SSRS was

significant for each of the four subscales

(neuromuscular system: Cronbach’s α = 0.74 p <

0.01; cardiorespiratory system: Cronbach’s =0.81α

p < 0.01; gastrointestinal system: Cronbach’s α =

0.78 p < 0.01; genitourinary system: Cronbach’s α=

0.49 p < 0.01). The test-retest reliability of the four

subscale scores was fairly high (neuromuscular

system: r = 0.85 p < 0.001; cardiorespiratory system:

r = 0.80 p < 0.001; gastrointestinal system: r = 0.87

p < 0.001; genitourinary system: r = 0.88 p < 0.001).

These correlation coefficients were obtained after

an interval of two weeks.

Data analysis

An independent t-test was conducted to

compare the scores of each of the psychological

Table 1. Sociodemographic Characteristics

Depressive disorder (n = 73)
No. (%)

Somatoform disorder (n = 47)
No. (%)

Statistics df p

Sex

Male 32 (43.8) 26 (55.3)

Female 41 (56.2) 21 (44.7) 
2 = 1.51 1 0.22

Age (yrs)

Mean ± S.D. 38.3 ± 12.3 37.3 ± 13.1 t = 0.43 118 0.67

Education (yrs)

Mean ± S.D. 13.4 ± 3.6 12.2 ± 4.0 t = 1.77 117 0.08

Religion

Present 52 (72.2) 28 (68.3)

Absent 20 (27.8) 13 (31.7) 
2 = 0.20 1 0.66

Marital status

Married 44 (67.7) 26 (65.0)

Single 20 (30.8) 14 (35.0) 
2 = 0.16 1 0.69

Income (1,000 dollars per month)

Mean ± S.D. 2.23 ± 0.95 2.01 ± 0.80 t = 1.41 105 0.16

Duration of illness (months)

Mean ± S.D. 19.4 ± 29.5 25.6 ± 32.9 t = 1.09 118 0.28
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measures and some of the sociodemographic data

(age, income, duration of education, and duration

of illness) between the two groups. Comparisons

of the demographic data among the groups, such

as gender, marital status (married vs. single) and

religion (present vs. absent), were made using a

chi-square test. The Pearson correlation test was

used to examine the relation between the demo-

graphic data (age, level of education, income, and

duration of illness) and the anger measure scores.

A multiple regression analysis was done to

determine the effect by the demographic variables,

with the dependent variable being the SSRS total

subscale score and the predictors being the sex,

age, marital status, and anger-in or anger-out

scores.

RESULTS

Sociodemographic data

The sociodemographic characteristics of the

depressive and somatoform disorder groups are

shown in Table 1. No significant differences were

found in terms of sex, age, duration of education,

income, marital status (married vs. single), religion

(present vs. absent), or duration of illness between

the two groups.

Comparison of anger management style and

organ system symptoms between the depressive

and somatoform disorder groups

The depressive disorder group scored signi-

ficantly higher on the anger-out subscale than the

somatoform disorder group. However, no

significant differences were found in scores of the

anger-in subscale and the level of organ systems

such as the subscale total scores of the SSRS

between the two disorders (Table 2).

The relationship between anger management style

and the severity of organ system symptoms

The depressive disorder group showed signifi-

cant positive correlations between scores of the

anger-out subscale and the level of organ system

symptoms, such as neuromuscular system, cardio-

respiratory system, and gastrointestinal system in

the depressive disorder group. In these patients,

scores of the anger-in subscale and the level of

organ system symptoms, such as neuromuscular

system, cardiorespiratory system, and genitourinary

system (Table 3).

The somatoform disorder group produced

Table 2. Scores of the SCL-90-R Depression and Somatization Subscales, the Anger Expression Scale and the SSRS
in Each of the Psychiatric Patients

Depressive disorder (n = 73)
Mean ± S.D.

Somatoform disorder (n = 47)
Mean ± S.D.

t df p

SCL-90-R

Depression 63.5 ± 14.4 56.1 ± 14.7 2.73 118 0.007

Somatization 56.5 ± 14.9 56.8 ± 16.5 - 0.11 118 0.91

Anger expression scale

Anger-in 12.0 ± 7.0 11.4 ± 6.9 0.46 117 0.64

Anger-out 10.2 ± 8.3 5.8 ± 4.6 3.71 116 < 0.001

SSRS

Neuromuscular system 8.5 ± 5.0 7.4 ± 5.1 1.16 118 0.25

Cardiorespiratory system 7.1 ± 4.9 6.2 ± 4.2 0.98 118 0.33

Gastrointestinal system 6.8 ± 6.0 6.7 ± 5.7 0.12 118 0.91

Genitourinary system 3.4 ± 2.2 2.7 ± 2.5 1.48 118 0.14

SCL-90-R, symptom checklist-90-revised; SSRS, somatic stress response scale.
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positive correlations between the anger-in subscale

scores and the level of organ system symptoms,

including neuromuscular system and gastrointes-

tinal system. In contrast, the anger-out subscale

scores were not significantly correlated with the

level of organ systems (Table 3).

To control for demographic variables in the

depressive and somatoform disorder groups,

multiple regression analyses were conducted with

the dependent variable being the subscale total

score of the SSRS and the predictors being sex,

age, marital status, and score of either anger-out

or anger-in subscale. It was discovered that,

regardless of the demographic variables, the anger-

out subscale score was significantly associated

with the scores of the neuromuscular system

symptoms (R
2
= 0.19 F = 5.24 p = 0.003 B = 0.24 S.E.

= 0.07 ß = 0.40 p = 0.001), cardiorespiratory system

symptoms (R2 = 0.26 F = 7.94 p < 0.001 B = 0.30 S.E.

= 0.06 ß = 0.50 p < 0.001) and gastrointestinal system

symptoms (R2 = 0.29 F = 9.32 p < 0.001 B = 0.33 S.E.

= 0.08 ß = 0.46 p < 0.001) in depressive disorder

patients. However, the anger-in subscale score

was not significantly associated with the scores of

the neuromuscular system symptoms (R2 = 0.08 F

= 1.94 p = 0.13 B = 0.15 S.E. = 0.09 ß = 0.21 p = 0.07),

cardiorespiratory system symptoms (R2 = 0.08 F =

2.07 p = 0.11 B = 0.18 S.E. = 0.08 ß = 0.25 p = 0.03)

and genitourinary system symptoms (R2 = 0.05 F=

1.32 p = 0.28 B = 0.07 S.E. = 0.04 ß = 0.23 p = 0.05) in

depressive disorder patients. Multiple regression

analyses also showed that the anger-in subscale

score was not significantly associated with the

scores of the neuromuscular system symptoms (R2

= 0.12 F = 1.88 p = 0.15 B = 0.25 S.E. = 0.11 ß = 0.34

p = 0.03) and gastrointestinal system symptoms

(R2 = 0.13 F = 2.01 p = 0.13 B = 0.23 S.E. = 0.13 ß =

0.28 p = 0.07) in somatoform disorder patients.

The relationship between depression or hostility

and the severity of organ systems

The SCL-90-R depression and hostility subscale

scores correlated significantly with the scores of

all the SSRS subscales in the depressive group.

The SCL-90-R depression subscale scores also

correlated significantly with the scores of all the

SSRS subscales in the somatoform disorder group.

However, the SCL-90-R hostility subscale score

correlated significantly with the scores of neuro-

muscular system and gastrointestinal system in

the somatoform disorder group (Table 3).

The relationship between the sociodemographic

variables and organ system symptoms in each of

the disorder groups

In the depressive disorder group, there were no

significant differences in each of the total SSRS

subscale scores between males and females

Table 3. The Relationship between Anger-in, Anger-out, SCL-90-R Hostility and Depression Subscale Scores with
the Level of Organ System Symptoms in Depressive Disorder and Somatoform Disorder Patients

Depressive disorder (n = 73) Somatoform disorder (n = 47)

AI AO Hostility Depression AI AO Hostility Depression

SSRS

Neuromuscular system 0.23* 0.35 0.70 0.75 0.34* - 0.09 0.33* 0.78

Cardiorespiratory system 0.26* 0.46 0.70 0.78 0.28 - 0.10 0.29 0.56

Gastrointestinal system 0.19 0.46 0.64 0.63 0.31* - 0.14 0.49 0.70

Genitourinary system 0.23* 0.16 0.44 0.45 0.13 - 0.07 0.21 0.42

The Pearson correlation test was used.

Results of the statistical analysis were described as Pearson correlation coefficients.

SSRS, somatic stress response ccale; SCL-90-R, symptom checklist-90-revised; AI, anger-in subscale of anger expression scale;

AO, anger-out subscale of anger expression scale.

*p < 0.05.

p < 0.01.
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(neuromuscular system 7.6 ± 5.3 vs. 9.2 ± 4.7 t =

-1.38 df = 71 p = 0.17, cardiorespiratory system 6.7

± 4.6 vs. 7.4 ± 5.1 t = - 0.66 df = 71 p = 0.51, gastro-

intestinal system 7.1 ± 6.5 vs. 6.6 ± 5.6 t = 0.40 df =

71 p = 0.69, genitourinary system 3.3 ± 2.1 vs. 3.4

± 2.3 t = - 0.30 df = 71 p = 0.77). In addition, single

patients scored significantly higher on gastro-

intestinal system than married patients (9.0 ± 6.6

vs. 5.4 ± 5.3 t = 2.28 df = 62 p = 0.03). However, no

significant differences were found in the total

scores of other SSRS subscales between married

and single patients (neuromuscular system 8.2 ±

4.7 vs. 8.6 ± 5.1 t = - 0.25 df = 62 p = 0.81, cardiores-

piratory system 6.7 ± 5.1 vs. 7.7 ± 4.7 t = - 0.74 df =

62 p = 0.46, genitourinary system 3.7 ± 2.2 vs. 2.9

± 2.2 t = 1.30 df = 62 p = 0.20). Age had a significant

and negative correlation with gastrointestinal

system (r = - 0.30 p = 0.01). However, the level of

income and the duration of illness had no

significant correlations with the total score on

each of other SSRS subscales (r = - 0.18~0.08 p >

0.05).

In the somatoform disorder group, females

scored significantly higher on genitourinary

system than males (1.8 ± 2.2 vs. 3.8 ± 2.5 t = - 2.87

df = 45 p = 0.006). However, there were no signi-

ficant differences in the total scores of other SSRS

subscales between males and females (neuromus-

cular system 7.5 ± 5.5 vs. 7.3 ± 4.8 t = 0.08 df = 45

p = 0.93, cardiorespiratory system 5.6 ± 4.2 vs. 7.0

± 4.3 t = -1.12 df = 45 p = 0.27, gastrointestinal system

5.8 ± 5.4 vs. 7.8 ± 6.0 t = - 1.18 df = 45 p = 0.25).

Patients who were married also scored significantly

higher on genitourinary system (3.2 ± 2.3 vs. 1.6 ±

2.3 t = 2.13 df = 38 p = 0.04) than single patients.

However, no significant differences were found in

the total score of other SSRS subscales between

married and single patients (neuromuscular

system 7.4 ± 4.9 vs. 7.4 ± 5.9 t = - 0.003 df = 38 p =

0.99, cardiorespiratory system 6.4 ± 3.8 vs. 6.4 ± 4.7

t = 0.05 df = 38 p = 0.96, gastrointestinal system 7.2

± 5.6 vs. 5.8 ± 5.8 t = 0.76 df = 38 p = 0.45). Age had

a significant and positive correlation with the

severity of genitourinary system symptoms (r =

0.35 p = 0.02), but the level of education, income,

and the duration of the illness had no significant

correlations with the total score of other SSRS

subscales (r = - 0.12~0.27 p > 0.05).

DISCUSSION

This study found that the level of depression

was associated with all the SSRS subscales,

whereas the level of anger suppression or anger

expression was associated with only some of the

SSRS subscales in each of the depressive disorder

and somatoform disorder patients. Therefore,

depression is likely to be associated with somatic

symptoms more widely than either anger

suppression or anger expression in each of the

two disorder groups. In previous research, a

consistent association of depression with somatic

symptoms has also been reported.19,20

In this study, the level of hostility, such as a

SCL-90-R hostility subscale score, was correlated

with all the SSRS subscales in depressive disorders,

whereas the level of hostility was significantly

correlated with some of the SSRS subscales, such

as the neuromuscular system and gastrointestinal

system in somatoform disorders. It was previously

suggested that hostility may not be a main factor

in the formation of functional somatic symptoms.12

However, this was not the case in depressive

disorders as mentioned above.

Multiple regression analyses was conducted

with the dependent variable being the level of the

organ system symptoms that showed significant

correlations with the level of either anger-in or

anger-out and the predictors being the sex, age,

marital status, and anger-in or anger-out scores.

The results of the multiple regression analyses

showed that in depressive disorder patients, the

level of anger expression was significantly

associated with the severity of somatic symptoms

related to neuromuscular, cardiorespiratory and

gastrointestinal organ systems. However, multiple

regression analyses found that the level of anger

suppression was not significantly associated with

the severity of somatic symptoms of neuromuscular,

cardiorespiratory and genitourinary systems in

these patients. These results suggest that, in

depressive disorder patients, anger expression is

more likely to be predominantly involved in

specific organ system-related somatic symptoms

than is anger suppression.

In contrast, multiple regression analyses showed

that the level of anger suppression was not

significantly associated with the severity of
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somatic symptoms related to the neuromuscular

and gastrointestinal systems in somatoform

disorder patients. Therefore, anger suppression is

not likely to be involved in any specific organ

systems in somatoform disorder patients, although

an association of inhibited anger and somatic

symptoms has been reported in previous studies.3,4

In conclusion, these results suggest that, in

depressive disorder patients, anger expression is

likely to be predominantly involved in the neuro-

muscular, cardiorespiratory and gastrointestinal

organ systems. However, in each of depressive

disorder and somatoform disorder patients, anger

suppression is not likely to be associated with any

specific organ systems.
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