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Abstract 

This study aims to examine the fitness of a path model that explains the relationship 

among factors affecting somatization symptoms in high school girls. The participants 

were 524 girls from 3 high schools in B city from 25, July to 30, August, 2012. The data 

were collected through self-reported questionnaires and analyzed by using PASW 18.0 

and AMOS 16.0 program. The overall fitness indices of hypothetical model were good 

(χ²=.03(p=.867), χ²/df=.03, SRMR=.002, GFI=1.00, RMSEA=.00(.00-.06), NFI=1.00, 

TLI=1.00, CFI=1.00). Out of 9 paths, 8 were statistically significant. Somatization in 

high school girls was directly affected by depression, academic stress, and perfectionism, 

except social support. This model explained 34% of variance in somatization in high 

school girls. The findings of this study suggest that nursing intervention to reduce 

somatization in high school girls should contain strategies to control their depression, 

academic stress, and perfectionism. 
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1. Introduction 
 

1.1. Need for Study 

Somatization symptom is a psychological disorder that causes various pains, such as 

continuous headache, indigestion, stomachache, menstrual pain, and other physical 

discomfort. It is difficult to approach and mediate the actual problem of this disorder as 

individuals express their emotional difficulties through physical symptoms [1]. The major 

somatization symptoms that adolescents are complaining about are headache, dizziness, 

abdominal inflation, stomachache, exhausted eyes, etc. [2]. It is reported that 18.3% of 

adolescents who express pains like headache and stomachache suffer from frequent pain 

more than once a week [3]. The experience of somatization symptoms increased as one 

advanced to higher grades [4], and it was found that the difference between genders is 

most distinct during adolescence, as female students remarkably experienced more 

symptoms than male students [2, 4, 5]. 

Adolescents showing somatization symptoms may be isolated from their peers, avoid 

social relationships, or show problems in social functioning, such as skipping school or 

performing poorly in academics [3, 6]. Moreover, there are high risks that these 

adolescents may habitually take excessive medication without a clear understanding and 

mediation of somatization [7], as well as possibilities of problems in their daily life, social 

and emotional maladjustment [8], and development into somatization disorder in adults 

[9] when somatization is not treated properly. According to DSM-Ⅳ-TR (American 

Psychiatric Association, 2000), somatization disorder usually occurs in teenagers and 

must be discovered and treated actively in the early stage, as it may continue in one’s 

lifetime when it is not treated.  

Some of the psychosocial factors related to adolescents’ somatization symptoms are 
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depression or anxiety, hardship during childhood, stress from school, perfectionism, and 

social support [4, 5, 10-12]. Specifically, stress is a factor that influences the cause and 

duration of somatization symptoms in adolescents, and triggers physiological 

somatization symptoms such as, headache, stomachache, indigestion, and emotional 

symptoms such as, anxiety and depression [13]. The higher the stress, the more the 

adolescents complained about somatization symptoms [14, 15]. Adolescence is a period 

with a large amount of stress due to dramatic physical, psychological, and social changes, 

and adolescents of higher grades had a larger amount of stress in Korea. 7 out of 10 

adolescent girls were stressed from their school life, and academic stress was most 

heavily weighted, taking 50.4% [16] of the total stress that they experienced. The higher 

the academic stress, the more the adolescent girls experienced somatization symptoms 

[17]. Depression can be expressed as an emotional response to stress, but can also act as a 

factor that affects somatization [2, 5, 18], which is why the higher the level of depression, 

the more the expression of somatization symptoms [19]. It is reported that perfectionism 

is also closely related to somatization symptoms [10]. In an environment of endless 

competition for college admission, adolescents with perfectionism obsessively pursued 

perfection due to less confidence and fear of negative evaluation from others. 

Perfectionist adolescents also showed symptoms such as avoiding contact and leaving an 

emotional gap between others, which resulted in various psychological and physical 

maladjustment symptoms, such as depression and somatization. Social support is reported 

as a psychological buffer against negative feelings such as depression and stressful 

incidents. It was found that social support is an influential factor in adolescents’ 

somatization as social support from friends, parents, and teachers helped the recovery of 

psychological balance [5]. 

High school girls had higher levels of academic stress, depression [15, 16], and 

perfectionism compared to adolescent male students [20], and also exhibited more 

somatization symptoms due to their vulnerability to somatization trend [2, 22]. However, 

it was difficult to find studies that explained somatization on these adolescents covering 

various factors of somatization. In addition, prior studies related to adolescents’ 

somatization were mostly about influential factors [4, 5] and mediating effects of various 

factors on somatization [14, 17-19], and no study that explained somatization from 

applying a theoretical model related to stress, the main cause of somatization, could be 

found. This study aims to provide basic data for the prevention and mediation of 

somatization symptoms by investigating the cause of somatization symptoms and stress, 

and promoting a clear understanding of somatization in high school girls based on the 

Stress Process Model from Elliot and Eisdorfer [23]. 

 

1.2. Purpose of Study 

This study aims to develop and examine a path model related to influential factors of 

somatization symptoms in high school girls. Detailed purpose of study is as follows: 

 

1) Develop a hypothetical path model that explains somatization symptoms of high 

school girls based on the Stress Process Model [23] and prior studies. 

2) Propose a path model that explains somatization symptoms in high school girls 

through verification of goodness-of-fit between the hypothetical path model and real 

data. 

3) Test the significance of estimated values from the hypothetical model, and analyze 

the direct, indirect, and total effect. 

 

1.3. Conceptual Foundation and Hypothetical Model 

This study’s conceptual foundation is based on the Stress Process Model [23] and prior 

studies. The Stress Process Model can be the foundation of forming a nursing theory of 
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stress and developing a nursing intervention, as its conceptual component of response, 

intervention factor, and result explain the stress process through interrelationship between 

these components. Stress provokes psychological maladjustment such as anxiety and 

depression, or acts as the cause or triggering factor of various mental diseases including 

physical symptoms [14]. Prior studies on the contextual relationship of the factors that 

affect somatization of high school girls have proved that the higher academic stress [17], 

the higher the level of depression [4, 5, 18, 19], and that the higher the level of 

perfectionism [10], and the lower the social support [5] resulted in an increase in 

somatization symptoms. Thus, this study established a hypothetical path model by 

designating academic stress as the main element of stress, depression as a reaction against 

stress, social support as a mediating factor, and somatization as a result, in addition to 

perfectionism, which has a close relationship to somatization. 

 

2. Method of Study 
 

2.1. Design of Study 

This study is a cross-sectional research that builds a hypothetical model about the 

somatization symptoms of high school girls and a study on covariance path analysis that 

verifies the goodness-of-fit and effect of the hypothetical model built upon the basis of 

practical data. 

 

2.2. Subjects and Data Collection 

Data for this study was collected from 3 general high schools in city B from July 25
th
, 

2012 to August 30
th
, 2012 upon approval for data collection. The researcher asked for 

cooperation after explaining the purpose of this study and method of data collection to the 

school nurse of each school, then guaranteed anonymity and confidentiality to the subjects 

after explaining the purpose and method of this study. The fact that the subject may not 

participate at any time whenever the subject does not want to and that data from this 

research will not be used elsewhere other than for research purposes were guaranteed 

verbally and in written form. The time spent on answering the questionnaire took 

approximately 10-15 minutes, and a small gift was provided for students who participated 

in the questionnaire. A total of 700 questionnaires were distributed, and ultimately 524 

were used for analysis excluding those with insufficient answers. The sample size of this 

study exceeded 200, which is considered an appropriate sample size when using the 

maximum likelihood method. 

 

2.3. Tool of Study 

 

2.3.1. Social Support 

A social support scale of adolescents composed of a total of 27 questions developed by 

Lee [24] was used for measuring social support. Each question was in a Likert scale of 5 

points, and higher points indicated receiving higher social support. The reliability of the 

tool at the time of development was Cronbach's α=.85, and the reliability for this study 

was Cronbach's α=.93.  

 

2.3.2. Perfectionism 

A tool developed by Seo [25] after verification of validity against middle and high school 

students was used for measuring perfectionism upon approval of use by the developer. There 

were a total of 31 questions in a Likert scale of 5 points, and higher points indicated a higher 

level of perfectionism. The reliability of the tool at the time of development was Cronbach's 

α=.90, and the reliability for this study was Cronbach's α=.92.  
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2.3.3. Depression 

The CES-D (The Center for Epidemiological Studies-Depression scale) adapted by 

Cho and Kim [26] was used for measuring depression upon approval of use by the adapter. 

There were a total of 20 questions, with 1 point indicating ‘extremely rare (less than a day 

in a week)’ to 4 points indicating ‘almost always.’ Higher points indicated a higher level 

of depression. The reliability of the tool at the time of development was Cronbach's α=.85, 

and the reliability for this study was Cronbach's α=.93. 

 

2.3.4. Academic Stress 

The tool of academic stress of adolescents developed by Oh and Chen [27] was used to 

measure academic stress upon approval of use by the developer. This section was 

composed of a total of 42 questions, with each question in a Likert scale of 5 points. 

Higher points indicated a higher level of academic stress. The reliability of the tool at the 

time of development was Cronbach's α=.91, and the reliability for this study was 

Cronbach's α=.94. 

 

2.3.5. Somatization 

The Adolescent Symptom Checklist (ASC) adapted by Lee and others [28] was used in 

measuring somatization. This section was composed of a total of 22 questions in a Likert 

scale of 6 points, and higher points indicated more symptoms of somatization. The 

reliability of the tool in the study by Lee and others [28] was Cronbach's α=.89, and the 

reliability for this study was Cronbach's α=.91. 

 

2.4. Data Analysis 

Data for this study was analyzed using SPSS 18.0 and AMOS 16.0 programs. 

1) SPSS 18.0 program was used to analyze the average and standard deviation of the 

variables, Cronbach's α coefficient to analyze the frequency and reliability of the 

general characteristics of the subjects, Pearson’s Correlation Coefficient for 

correlation, and skewness and kurtosis for test of normality. 

2) Using the AMOS 16.0 program model, the goodness of fit of the hypothesis model 

was evaluated by absolute fit index (χ², χ²/df, SRMR [Squared Root Mean-squared 

Residual], GFI [Goodness-of-Fit Index], RMSEA [Root Mean Square Error of 

Approximation]) and incremental fit index (NFI [Normed Fit Index], TLI [Tucker-

Lewis Index], CFI [Comparative Fit Index]). Maximum likelihood estimation was 

used to verify the validity of the model, as well as the validity of path coefficient and 

of direct, indirect, and total effect. 

 

3. Study Results 
 

3.1. General Characteristic of Study Subjects 

The total number of subjects in this study was a total of 524 students with 219 10th 

graders and 305 11th graders. The average height was 161.22±5.11 and the average body 

weight was 53.25±7.64. 48.3% of the subjects answered that they regard their health 

condition as ‘healthy,’ 39.5% as ‘normal,’ and 12.2% as ‘not so healthy.’ 80.3% of the 

subjects answered that they normally do not exercise regularly, and 51.7% answered 

‘always do’ to the question whether they ate breakfast regularly, 28.4% to ‘mostly do,’ 

and 10.3% to ‘mostly don’t,’ and 9.6% to ‘almost don’t.’ 72.1% of the subjects answered 

that they do not have experience in drinking alcohol, and 2.9% answered that they drink 

frequently, more than once a month. 92.9% of the subjects answered that they have never 

tried smoking, 5.0% answered that they have smoked in the past but do not smoke now, 

and 2.1% that they are currently still smoking. 
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3.2. Descriptive Statistics and Correlation of Variables 

The descriptive statistics of the variables of this study were 54.01±16.95 (range 22-

132) for somatization, 33.37±11.01 (range 20-80) for depression, 122.74±29.71 (range 

42-210) for academic stress, 95.47±14.86 (range 27-135) for social support, and 

90.14±18.22 (range 31-155) for perfectionism (Table 1). The skewness and kurtosis test 

for verification of normality of the variables showed that the range of skewness was 0.18-

1.26 and the range of kurtosis was -0.31-1.14, which satisfy the univariate normality as 

the absolute value of skewness was below 3.0 and the absolute value of kurtosis did not 

exceed 8.0. 

Table 1. Descriptive Statistics if Observed Variables 

(N=524) 

Variables Range Min Max M±SD Skewness Kurtosis 

Depression   52.0 20.0   72.0   33.37±11.01  1.26  1.14 

Social support 102.0 33.0 135.0   95.47±14.86 -0.12  0.71 

Academic stress 164.0 43.0 207.0 122.74±29.71 -0.18 -0.31 

Perfectionism 107.0 42.0 149.0   90.14±18.22  0.08  0.13 

Somatization 90.0 22.0 112.0   54.01±16.95  0.50  0.05 

 

The analysis result of correlation between variables for validation of the hypothesis 

model in this study is as Table 2. All variables excluding perfectionism and social support 

showed significant correlation between the variables, and multicollinearity test between 

the variables showed that there was no problem in multicollinearity, where the highest 

correlation was .54 and no correlation exceeded .90. 

Table 2. Correlation of Observed Variables 

(N=524) 

 
Depression 

Social 
support 

Academic 
stress 

Perfectionism Somatization 

Depression 1.00     

Social support 
-.40 

(<.001) 
1.00    

Academic stress 
.41 

(<.001) 
-.16 

(<.001) 
1.00   

Perfectionism 
.28 

(<.001) 
.01 

(.867) 
.41 

(<.001) 
1.00  

Somatization 
.54 

(<.001) 
-.21 

(<.001) 
.34 

(<.001) 
.28 

(<.001) 
1.00 

 

3.3. Testing of Hypothetical Model 

1) Goodness-of-fit test and estimation of path-coefficient of hypothesis model 

The goodness-of-fit of the hypothesis model of this study was χ²=.03(p=.867), 

χ²/df=.03, SRMR=.002, GFI=1.00, RMSEA=.00(.00-.06), NFI=1.00, TLI=1.00, CFI=1.00, 

which satisfy all standards of goodness-of-fit. An estimation value of the course set in the 

hypothetical path model of this study was calculated for verification of parameter and 

significance. 

There were a total of 9 courses set in the path model of this study, and 8 courses 

excluding social support were statistically significant among the courses that head 

towards somatization. 

Within the course parameter of the hypothesis model, courses that had significantly 
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direct influence on somatization of high school girls were depression (β=.50, p<.001), 

perfectionism (β=.10, p=.009), and academic stress (β=.09, p=.034), and 34% of the section of 

these variables explained somatization symptoms of high school girls. The courses that 

had direct influence on depression were social support (β=-.35, p<.001), academic stress 

(β=.29, p<.001), and perfectionism (β=.17, p<.001), and the explanation power of depression 

by these variables was 31%. The courses that had direct influence on academic stress 

were perfectionism (β=.41, p<.001) and social support (β=-.17, p<.001), and 20% explained 

academic stress (Table 3). 

 

 

Figure 1. Hypothetical Path with Parameter Estimates 

2) Effectiveness analysis of hypothesis model 

An analysis of direct effect, indirect effect, and total effect of exogenous variable on 

endogenous variable in the hypothesis model was conducted (Table 3). The total effect of 

factors that affect somatization of high school girls were in the order of depression (β=.50, 

p=.003), perfectionism (β=.28, p=.005), academic stress (β=.23, p=.003), and social support 

(β=-.21, p=.004). Depression was the variable that had the biggest direct influence on 

somatization symptoms of high school girls without indirect effect, and the total effect of 

perfectionism (β=.18, p=.003) and academic support (β=.14, p=.002) increased with the 

addition of indirect effect that was bigger than direct effect. Social support (β=-.21, p=.004) 

had no direct influence on the somatization of high school girls, but the total effect was 

significant as the indirect effect by depression and academic stress were significant.  

The total effect on depression were in the order of social support (β=-.40, p=.007), 

academic stress (β=.29, p=.003), and perfectionism (β=.29, p=.005), and in the order of 

perfectionism (β=.41, p=.003) and social support (β=-.17, p=.003) for academic stress. 
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Table 3. Effects of Variables in the Hypothetical Model 

Endogenous 
variables 

Exogenous 
variables 

     B S.E     β  C.R.  p SMC Direct Indirect Total 

Somatization Social support -.00 .05 -.00  -.07 .945 .34 
-.00 

( .945) 
-.21 

(.004) 
-.21 

(.004) 

 
Depression .77 .07 .50 11.68 <.001 

 
.50 

(<.001)  
.50 

(.003) 

 
Academic stress .05 .02 .09 2.13 .034 

 
.09 

( .034) 
.14 

(.002) 
.23 

(.003) 

 
Perfectionism .10 .04 .10 2.60 .009 

 
.10 

( .009) 
.18 

(.003) 
.28 

(.005) 

           

Depression Social support -.26 .03 -.35 -9.42 <.001 .31 
-.35 

(<.001) 
-.05 

(.002) 
-.40 

(.007) 

 
Academic stress .11 .02 .29 7.07 <.001 

 
.29 

(<.001) 
 

.29 
(.003) 

 
Perfectionism .10 .02 .17 4.11 <.001 

 
.17 

(<.001) 
.12 

(.003) 
.29 

(.005) 

           
Academic 
stress 

Social support -.33 .08 -.17  -4.22 <.001 .20 
-.17 

(<.001)  
-.17 

(.003) 

 
Perfectionism .67 .06 .41 10.55 <.001 

 
.41 

(<.001)  
.41 

(.003) 

S.E=Standard error; C.R.=Critical Ratio; SMC=Squared Multiple Correlation.  

 

4. Discussion 

This study has set the courses of academic stress, depression, social support, and 

perfectionism that influence somatization of high school girls based on the Stress Process 

Model by Elliot and Eisdorfer [23] and prior studies, established a hypothetical model of 

somatization in high school girls, and verified the goodness-of-fit of the model and 

significance of the courses. Discussion based on the major results of this study is as 

follows: 

Factors that had direct influence on somatization symptoms of high school girls were 

academic stress, depression, and perfectionism, and 34% of them explained by 

somatization symptoms. 

In this study, depression was shown to have the largest direct effect on the somatization 

of high school girls, and the higher the level of depression, the more they complained of 

somatization symptoms. This result corresponded with the results of prior studies on the 

influence of depression on somatization symptoms [5, 9, 18, 19, 21, 29]. Adolescent 

depression is a developmental characteristic, which increases dramatically compared to 

childhood and is expressed in a concealed form of depression unlike adults. Thus, even a 

minor somatization symptom may intensify the experience of somatization symptoms 

during a depressive state as it influences the attribution of the causes of somatization [12] 

compared to when in a positive or neutral state. It is also correlated to various 

somatization symptoms such as fatigue, hypersomnia, weight gain, etc., [30]. Moreover, 

in a prior study that investigated the emotional factors that influence somatization 

symptoms by the difference of development [4], somatization of elementary and middle 

school students were affected by anxiety, high school students by depression, and college 

students by depression and anxiety. Comparing these results, this study has shown that 

depression causes an effect on the somatization of high school girls, which allows for 

understanding in the same context of the results of prior studies. Based upon these results, 

we can conjecture that different emotional factors may influence somatization symptoms 

at different stages of development, and there is a need of verifying emotional factors at 

different stages of development through repeated studies, as well as an establishment of 
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intervention to somatization in the future. In this study, depression showed an increasing 

trend when academic stress and perfectionism increased and social support decreased. 

This corresponds to the results of prior studies that showed that depression was induced 

[13] by stress reaction, and that the level of depression increased as the amount of stress 

increased [31], perfectionism increased [32], and social support from friends, parents, and 

teachers decreased [33]. Thus, it is suggested that controlling the level of depression 

through regulating academic stress and perfectionism, as well as increasing social support, 

may be helpful in relieving somatization symptoms in high school girls. 

The main source of stress in high school girls was academic stress, and it was proved 

that the higher the academic stress, the more somatization symptoms they experienced, 

which correspond to prior studies [17]. According to the 2014 statistical results of 

adolescents [16], 11.2% of the adolescents thought of committing suicide within the past 

year, and 39.2% of these adolescents answered that the main reason they wanted to 

commit suicide was because of academic stress. One may be able to know how severely 

adolescents are stressed by academics as it is reported that academic stress is the most 

complained stress in high school students due to the competitive trend of college entrance 

examination and heated education environment, and that the level of stress is higher in 

female students than male students [16]. Despite the severity of the situation, adolescents 

are still lacking the time and healthy leisure activity to relieve stress properly. Female 

students in particular tend to internalize stress when confronting a stressful situation and 

express stress with somatization symptoms. Thus, the high level of academic stress was 

proved to have a direct effect on somatization. This study not only showed that academic 

stress has a direct influence on somatization, but also that it corresponds to results of prior 

studies [31], where an increase of academic stress causes an increase in the level of 

depression, which eventually causes an increase in the effect on somatization in addition 

to the direct effect mediated by depression. Thus, it is suggested that a mediation 

controlling academic stress may be useful in the efficiency of mediation as it can relieve 

direct and indirect symptoms and display synergistic effect of mediation. 

The result of this study indicated that perfectionism is the second largest factor that 

influences somatization in high school girls. This result corresponded with prior studies 

where stronger levels of perfectionism increased the complaints of somatization 

symptoms [10]. Perfectionism has a positive aspect in that it increases the motivation or 

performance level of academics or work, but it also causes people to be discouraged 

easily and experience maladjustment in the everyday life from setting up unreasonable 

goals beyond one’s ability and evaluating oneself critically. Thus, it is reported that 

people with high levels of perfectionism show more symptoms of somatization in a 

situation where his/her performance is about to fail. This study proved that the need for 

avoiding extreme perfectionism in adolescents should not be overlooked, as stronger 

levels of perfectionism increased psychological maladjustment such as academic stress 

and depression [32] and worsened somatization symptoms [10]. 

Unlike the results from prior studies [5] that indicated that social support is a factor that 

influences the somatization symptoms of adolescents, this study showed that social 

support did not have a direct effect on the somatization of high school girls. However, it 

was shown that the total effect had a significant influence on somatization, as there was a 

significant direct effect of depression and academic stress as mediations. The explanation 

of the influence social support has on mental health can be divided into 2 types of main 

effect hypotheses: a stress-buffer hypothesis where support from parents, teachers, and 

friends play a role as a buffer from the negative school-related influence, and a hypothesis 

that states social support brings direct positive results to one’s health, regardless of the 

level of stress. This study supports the stress-buffer hypothesis, as social support did not 

show a direct positive effect on somatization, but an indirect effect through academic 

stress and depression. This result can be understood in a similar context as a prior study 

that proved that social relationship formed by negative social interaction such as 
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perceived stress and depression has a stronger and more continuous relationship than 

social support [34], and another study that indicated that social support did not show a 

significant relationship to somatization, but may be an influencing factor of somatization 

in adolescents [5]. Thus, it is suggested that the strategy of regulating somatization 

through controlling depression and stress should be preferred over a direct regulation 

through social support. 

As the results suggest, somatization of high school girls is difficult to control through 

simply relieving somatization symptoms, as various factors such as depression, academic 

stress, and perfectionism are the reason for somatization symptoms of high school girls.  

Thus, a proper intervention and clear understanding of health problems similar to the 

complicated somatization symptoms of high school girls are required, considering the 

factors that influence somatization symptoms of high school girls shown in this study. 

This study explained the symptoms of somatization by setting up courses of the 

influence academic stress, depression, social, and perfectionism have on somatization 

symptoms, based on the theory of the Stress Process Model. This study can be considered 

significant and meaningful as it suggested a direction for the prevention and regulation 

program of somatization in high school girls by including the results of individually-

conducted prior studies to explain the causal relationship between the factors, and by 

overcoming the limitation of mediations of somatization symptoms without a theoretical 

foundation. 
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