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Introduction						    

One of the most frequent reasons for application to emergency 
departments (ED) is acute chest pain (ACP). In 40-60% of 
patients with ACP, a diagnosis of non-cardiac chest pain (NCCP) 
that excludes angina is considered by cardiologists (1,2). NCCP 
patients are found to report somatization, anxiety, depression, 
and decrease in the quality of daily life (3-10). Anxiety has a key 
role in pain regulation, and some of the autonomic symptoms of 
anxiety are also seen in NCCP, which may explain the association 
between higher levels of anxiety and NCCP (11). Epidemiological 
studies have clearly indicated that adverse childhood experiences, 
such as abuse or neglect, increase the risk of depression (12), 
posttraumatic stress disorder (13), panic disorder (14), social 

anxiety disorder (15), and obsessive-compulsive disorder (16). 
Previous studies also reported a strong relationship between 
childhood history of trauma and chronic fatigue syndrome (17), 
cardiovascular disease (18), fibromyalgia and other chronic pain 
syndromes (19,20).				  

Although many authors have studied the psychiatric status of 
patients with NCCP and ACP separately, there are a few studies 
investigating the psychiatric profiles of CCP and NCCP patients 
concurrently. The role of childhood trauma and anxiety for 
cardiac pain has  not been studied enough to date yet. In the 
present study, we examined the relationship of state and trait 
anxiety with childhood trauma among a sample of patients with 
ACP. We hypothesized that adverse childhood experiences were 
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associated with higher state and/or trait anxiety in ACP patients. 
We also supposed that childhood trauma history in relation to 
state and/or trait anxiety might  differentiate the CCP and NCCP 
patients.				 

Materials and Methods	

Study Subjects	

G power 3.1.9.2 analysis was used to determine the sample size. 
We estimated that at least 104 patients should be included in the 
study (effect size d=0.493, 1- β err prob=0.80; α err prob=0.05). 

We screened 116 patients presenting with ACP, who were 
admitted to ED of a university hospital between August 2017 
and September 2018. The subjects with a known coronary 
heart disease or other life threatening non-cardiac pathology, 
(pneumonia, acute abdomen, urinary tract infection), acute 
ST elevation, hypertensive crisis and a history of psychoactive 
drug use, a mental disorder like schizophrenia, other psychotic 
disorders, bipolar affective disorder, and mental retardation 
were excluded from the study (n=12). The remaining participants 
(n=102) underwent a 4-6-hour observation period by emergency 
physicians, during which serial physical examination, 
electrocardiogram, and cardiac enzyme measurements were 
performed on the arrival and at the sixth hour of admission. All 
subjects were consulted to the cardiology department for the 
assessment of a cardiac origin pain. According to the guidelines 
and current practice in ED for chest pain (21), patients were 
considered to have low likelihood of being included in the 
ischemic chest pain group (n=63) if they had: 1) A judgement 
of non-angina chest pain made by screening physicians, 2) A 
normal standard 12-lead ECG with no consecutive change in 
comparison with previous ECG and, 3) normal cardiac enzyme 
levels on arrival and six hours later. If all criteria were met, they 
were recognized as non-cardiac chest pain.

Questionnaire				  

After all medical assessments were completed, the patients with 
CCP (n=39) and NCCP (n=63) were invited to an interview with a 
psychiatrist provided that  their medical status were stable and 
appropriate for the interview. After obtaining informed consent, 
participants were given some questionnaires to complete in the 
emergency clinic after the interview with psychiatrist (B.D), based 
on the structured clinical interview for DSM IV Structured Clinical 
Interview-I for Axis I Disorders (SCID-I) (22,23)..All the participants 
were administered the State-Trait Anxiety Inventory (STAI I-II) 
(24,25) and Hamilton Depression Rating Scale (HDRS) (26,27). 
STAI I-II is a commonly used scale to measure the severity of state 
and trait anxiety. It can be used in clinical settings to differentiate 
between the temporary condition of “state anxiety” and the 

long-standing “trait anxiety”. It has 20 items for measuring trait 
anxiety and 20 items for state anxiety. Higher scores indicate 
greater anxiety. A cut-off value of 41 for the STAI-I and a value of 
44 for the STAI-II were used to determine the patients with low 
and high state-trait anxiety. The HDRS is the most widely used 
clinician-administered depression assessment scale. The original 
version contains 17 items evaluating the symptoms of depression 
within the past week. A score of 0-7 is generally accepted to be 
within the normal range or in clinical remission.	

To assess experienced maltreatment in childhood and 
adolescence, we used the Short Form of Childhood Trauma 
Questionnaire (CTQ-SF) (28,29). The scale includes the subscales 
of emotional abuse (EA), physical abuse (PA), sexual abuse (SA), 
emotional neglect (EN) and physical neglect (PN). The study 
received full ethical approval from the University Research Ethics 
Committee, in accordance with the Helsinki Declaration.	

Statistical Analysis

Data were analyzed on SPSS (Statistical Package of Social Sciences) 
version 20. Results are presented as mean and standard deviation 
for the quantitative variables and percentages for the qualitative 
variables. In the Univariate analysis, the chi-square test was used 
for the qualitative variables and the Fischer exact test was used 
wherever applicable. For normally distributed data, the Student’s 
t test was used in comparison of the mean values of two different 
groups. The relationships among several clinical variables were 
assessed by the Pearson’s correlation analysis.

We performed logistic regression analysis to determine the 
variables which would predict the distinction between NCCP 
and CCP. The independent variables were assigned according to 
the results of the comparison and correlation analyses.  Overall 
percent correct classifications were 72.0%. The possible variables 
that predicted the severity of trait anxiety were determined 
through the linear regression analyses. 	

Results	

Table 1 demonstrates the comparison results of ACP patients 
with NCCP (n=63) and CCP (n=39). There were no significant 
differences between two groups in terms of the scores of HDRS 
and STAI I-II; the total and subscale scores of CTQ-SF. Although 
the difference did not reach to a significance level, the rate of 
the males tended to be higher in the CCP group compared to the 
NCCP group (p=0.06).   				  

In total sample, there was a significant correlation between the 
STAI-I and STAI-II scores (r=0.53, p<0.0001). As indicated in Table 
2, the STAI-I scores did not correlate with age, the severity of 
depression, and the total or subscale scores of CTQ-SF. We found 
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that STAI-II scores were significantly correlated with total (r=0.23, 
p=0.01), physical abuse (r=0.29, p=0.01), and emotional abuse 
(r=0.29, p=0.003) subscale scores of CTQ-SF, and with the scores 
of HDRS (r=0.35, p<0.0001). 				  
We performed a logistic regression analysis to determine the 
variables which would predict the origin of the chest pain. 
When age, gender, and the scores of HDRS, STAI I-II, and CTQ-
SF were entered into the logistic regression analyses, we found 
that younger age (OR: 0.92, CI: 0.88-0.95, p<0.0001) and female 
gender (OR: 3.43, CI:1.14-10.31, p=0.02) significantly predicted 
the patients with NCCP (Table 3). 				  

Discussion

The relation between psychosocial stress factors and 
cardiovascular diseases has been an important research topic. 
There are many studies reporting that anxiety accompanies 

chest pain in 31-56% of patients. Anxiety -related disorders are 

often considered among the causes for NCCP (30,31). Some of 

the previous studies reported that patients with NCCP were 

found to be more worried, tense and frightened when compared 

to the reference group (8). Anxiety and emotional stress may 

lead to chest pain by causing increased muscle tension (32) or 

chronic activation of hypothalamic-pituitary-adrenal axis (33). In 

addition, the prevalences rates of anxiety and depression were 

found to be similar among individuals with a cardiac diagnosis 

and those diagnosed with NCCP (34,35). In accordance with these 

reports, our findings demonstrated that there were no significant 

differences in STAI I-II, HDRS, and CTQ-SF scores between ACP 

patients with NCCP and CCP. However, we have found a strong 

relationship between the severities of state and trait anxiety in 

total sample. In contrast to state anxiety scores, the severity of 

depression, and emotional and physical abuse appeared to be 
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Table 1. The comparison of cardiac and non-cardiac chest pain patients

CPP (n=39) NCCP (n=63) Statistical analyses

n % n % X2 df p
Gender
Male
Female

27

12

69.2

30.8

32

31

50.8

49.2

3.35 1 0.06

M SS M SS t df p
Age 61.0 11.5 44.9 16.6 5.22 100 <0.0001*
HDRS 23.7 10.2 26.3 13.7 -0.99 100 0.32
STAI I 40.5 10.3 41.8 9.7 -0.61 100 0.53
STAI II 46.5 9.6 46.0 9.7 0.22 100 0.88
CTQ-SF total

Emotional abuse

Physical abuse

Emotional neglect

Physical neglect

Sexual abuse

38.2

6.8

5.4

11.2

8.6

5.4

9.37

2.6

1.23

4.4

3.2

1.7

37.9

7.3

5.7

10.7

7.9

5.3

8.9

2.9

1.8

4.1

2.8

1.5

0.17

-0.94

-0.71

0.51

1.00

0.16

100

100

100

100

100

100

0.82

0.34

0.47

0.61

0.30

0.86
*p<0.05

CPP: Cardiac chest pain, NCCP: Non-cardiac chest pain, HDRS: Hamilton Depression Rating Scale, STAI: State and Trait Anxiety Scale, CTQ-SF: Short Form of Childhood Trauma 
Questionnaire

Table 2. The correlations between STAI I-II and several variables

STAI-I STAI-II
Age r=-0.11, p=0.23 r=-0.12, p=0.20
HDRS r=0.07, p=0.46 r=0.35, p<0.0001*
CTQ-SF total

Emotional abuse

Physical abuse

Emotional neglect

Physical neglect

Sexual abuse

r=0.09, p=0.34

r=0.09, p=0.37

r=0.04, p=0.64

r=0.10, p=0.27

r=-0.01, p=0.94

r=0.10, p=0.30

r=0.238, p=0.01*

r=0.29, p=0.003*

r=0.29, p=0.01*

r=0.12, p=0.22

r=0.05, p=0.55

r=0.13, p=0.19
*p<0.05

HDRS: Hamilton Depression Rating Scale, STAI: State and Trait Anxiety Scale, CTQ-SF: 
Short Form of Childhood Trauma Questionnaire

Table 3. Multinomial logistic regression for determining the 
factors which would predict the origin of the chest pain

Beta OR (95% CI) p

Age -0.081 0.922 0.889-0.957 <0.0001

Gender 1.136 3.113 1.124-8.621 0.02
HDRS 0.023 1.023 0.979-1.069 0.31
STAI

I

II

0.020

0.039

0.952

0.962

0.963-1.081

0.910-1.017

0.49

0.17
CTQ-SF 0.008 1.008 0.947-1.073 0.80
*p<0.05

HDRS: Hamilton Depression Rating Scale, STAI: State and Trait Anxiety Scale, CTQ-SF: 
Short Form of Childhood Trauma Questionnaire, CI: Confidence interval
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strongly correlated with trait anxiety scores. Particularly, physical 
abuse was found to significantly predict the severity of trait 
anxiety. Therefore, these results may suggest that the subjects who 
experienced more severe childhood trauma had more anxious 
traits and became more susceptible to develop an anxiety in case 
of ACP. The patients with higher anxious traits also appeared to 
be more depressive during ACP. Previously, high levels of trait 
anxiety have been reported in adult and adolescent patients 
with histories of childhood physical and sexual abuse (36,37). 
However, our findings might not indicate that the relationship 
between childhood trauma and anxiety scores is specific for ACP 
patients. These results should be confirmed in larger samples in 
comparison to healthy controls or to patients with other somatic 
complaints. 

Exposure to childhood maltreatment and psychological trauma 
has been associated with increased vulnerability to  adult 
psychiatric  and physical health outcomes. Abuse survivors 
also report experiencing more pain in relation to their health 
problems (38,39). It is known that the levels of anxiety and 
depression are high in these patients, and chronic pain is related 
to the somatization of anxiety and depression (39). Several 
theories have been proposed to explain the increased pain in 
trauma sufferers. Childhood abuse is associated with a negative 
attributional style (37) and an inability to manage stress (40) to 
exacerbate pain. Trauma-related alterations may amplify pain by 
lowering pain thresholds (41). In this study, we hypothesized that 
childhood trauma might be a clinical marker which would help 
to differentiate the CCP and NCPP. In contrary to our hypothesis, 
we failed to find any associations between the origin of chest pain 
and the childhood trauma or state-trait anxiety in patients with 
ACP. Female gender and the earlier ages of the patients appeared 
to be the strongest predictors of NCCP. In consistent with our 
findings, some of the previous studies reported that female 
patients with chest pain presented with anxiety more frequently 
(42). Thus, female patients with chest pain are twice more 
consulted to cardiologists when compared to male patients (43). 
While male patients display psychological symptoms of anxiety 
such as tension and an intuition of a bad event, female patients 
tend to present the physical symptoms of anxiety including chest 
pain, palpitation, shortness of breath, and nausea (44).

Conclusion

We suggest that childhood trauma, particularly physical 
abuse may be associated with trait anxiety, and therefore may 
predispose the patients to develop an acute anxiety during ACP. 
In contrast to our expectations, adverse experiences in childhood 
did not seem to be related to the type of chest pain. Emergency 
physicians should evaluate patients according to clinical and 

laboratory findings rather than subjective criteria such as level 
of anxiety. The age and gender were prominent predictors of 
a distinction between CCP and NCCP. These findings should 
be confirmed by further investigations with larger groups of 
patients. The major limitation of this study was the relatively 
smaller size of the sample. We did not assess the frequency of 
traumatic experiences, duration of the trauma, and the age when 
trauma first occurred. We could not examine the relationship of 
the severity of childhood trauma, and anxiety with chest pain. 	
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