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Introduction

One of the most common complaints of patient in the cardiology 
outpatient department is chest pain. The difficulty in differentiating 
chest pain caused by cardiac and non-cardiac factors has long 

been recognized. More than half of the patients referred for 
coronary angiography (CAG) suffer chest pain that is not of cardiac 
origin.1) Hoffman and colleagues found that of 103 patients with 
acute chest pain, 14 (13.6%) had acute coronary syndrome (ACS), 
assessed by coronary computed tomography angiography (CCTA).2) 
Many patients with chest pain do not receive a medical explanation 
for their pain.3) Non-cardiogenic chest pain is associated with 
impaired psychiatric functioning and reduced quality of life.4) 
Studies have found that patients with non-cardiogenic chest pain 
had significantly more symptoms of depression and anxiety than 
those with cardiogenic chest pain.5)6) In contrast, other studies have 
reported no differences in psychiatric characteristics for patients 
with or without coronary artery disease (CAD).7-9) 

If the causes of chest pain are obvious and include non-psychiatric 
factors, the condition can be treated based on recent advances in 
diagnostic tools, medications, interventions, and surgery. However, 
if the causes of chest pain are psychiatric in nature, cardiologists 
will not be able to alleviate the patients’ chief complaints.4) 
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In many previous studies, the effect and necessity of psychiatric 
intervention or medications have been demonstrated in patients 
with chest pain with or without CAD.9-14) However, the psychiatric 
evaluation of patients with chest pain by a cardiologist is very rare 
in Korea. Therefore, the purposes of this study are to 1) determine 
the psychiatric characteristics of patients with and without CAD, 
and 2) explore the relationship between the intensity of chest 
pain and psychiatric characteristics, assessed by cardiologists, in 
the cardiology outpatient department in Korea. This study also 
examined the method used to differentiate between cardiogenic 
and non-cardiogenic chest pain. 

Subjects and Methods

Patient enrollment
This prospective cohort study was approved by the ethical 

committee of the institutional review board of Jeju National 
University Hospital, and the need for written informed consent was 
waived owing to the non-interventional nature of the study.

Between May and December 2012, 139 consecutive patients 
from Jeju, a rural area of Korea, were referred to the cardiology 
outpatient department based on their complaint of chest pain. 
Patients whose atypical chest pain included conditions of heartburn, 
acid regurgitation, dyspnea, and palpitation were excluded in the 
study. Consequently, 31 patients were excluded due to conditions 
of pneumonia (n=2), atrial fibrillation (n=11), heart failure (n=7), 
and improved symptoms after using proton pump inhibitors (n=11). 
Ultimately, 108 patients were enrolled in the study.

Chest pain and non-invasive tests for ischemia
The patients were divided into two groups according to 

their probability of ACS (unstable angina and non ST-elevation 
myocardial infarction), as determined by the cardiologists. Group 1 
consisted of patients, who were at a low probability for having ACS 
and Group 2 consisted of patients, who were at a high probability 
for having ACS. Patients had a high probability of ACS when they 
demonstrated: (1) chest pain at rest (or with minimal exertion), 
usually lasting >10 minutes; (2) severe chest pain (within the prior 
4–6 weeks); and/or (3) a crescendo pattern (distinctly more severe, 
prolonged, or frequent).15)

 Group 1 underwent a treadmill test (TMT), single-photon emission 
computed tomography (SPECT), or CCTA. Subsequently, CAG 
was performed for the patients who displayed abnormal results, 
whereas Group 2 received CAG directly. 

For the TMT, an abnormal result was defined as the presence of 
chest pain, electrocardiographic (ECG) changes, or both. A normal 

TMT involved no chest pain and no ECG changes. Patients with a 
normal TMT were not diagnosed with CAD. On SPECT, a reduced 
tracer uptake in a myocardial region on the resting and/or stress 
images was defined as abnormal. On CCTA, significant stenosis was 
defined as the presence of luminal narrowing of a >50% diameter 
reduction in the cross-sectional images. Patients with a normal 
CCTA were defined as having non-cardiogenic chest pain.

Coronary angiography
 All CAG assessments were performed while the patient was in 

a fasting condition. Patients provided informed consent before 
the CAG procedure. Normal saline was administered intravenously 
before CAG to provide renal protection and to prepare for any 
potential emergency. Quantitative coronary angiographic analysis 
was performed using standard techniques and automated edge-
detection algorithms (ANCOR V2.0, Siemens, Munich, Germany). 
If diagnostic CAG failed to reveal significant stenosis (>50% 
diameter stenosis, based on quantitative angiographic analysis), 
increasing doses of intravenous ergonovine (100 and 200 μg) 
were administered every 2 min until coronary artery spasms were 
provoked; a standard, 12-lead ECG was monitored. Variant angina 
was defined as chest pain and ECG evidence of myocardial ischemia 
and/or severe transient coronary stenosis. 

Questionnaires
The patients provided responses to the numerical rating 

scale (NRS) of pain (0-10) and the symptom checklist for minor 
psychiatric disorders (SCL-MPD) questionnaires at the time of first 
outpatient visit. The SCL-MPD is a Korean questionnaire used to 
evaluate psychiatric symptoms consisting of 10 dimensions with 
67 items. The dimensions measuring paranoia and psychosis were 
removed in the SCL-90, and hypochondriasis and neurasthenia 
were added instead. It has been proven to be reliable and valid 
method of evaluating psychiatric symptoms (total score, 0.980, 
0.001).16) There are 5 responses to assess the severity of symptoms 
for each item: “not at all” (0), “few” (1), “usually” (2), “quite severe” 
(3) and “very severe” (4). The score for each dimension represents 
the sum of the scores for the items within that dimension. Patients 
who were illiterate completed the questionnaires with the help of a 
research assistant. The total score of the SCL-MPD was converted 
to a T-score. An abnormal tendency was defined as a T score greater 
than 60 points. 

Statistical analyses
Statistical analyses were performed using SPSS 17.0 software 

(SPSS, Chicago, IL, USA). Data are presented as the mean±standard 
deviation or the median and interquartile range for continuous 
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variables or as frequencies for categorical variables. The goal sample 
size of 130 subjects with chest pain was determined using the 
single proportion method with the following values: the proportion 
of patients with cardiogenic chest pain in a previous study2) was 
13.6%; the hypothesis value, 5%; significance level, 0.05; power, 
80%; and dropout rate, 20%. Comparisons between the two groups 
were made using the Wilcoxon two-sample test (or the Mann-
Whitney test) for continuous variables and the chi-squared test for 
categorical variables. Spearman correlation analysis was used to 
evaluate the correlation between the intensity of chest pain and 
psychiatric variables. Figure 2 was based on Pearson correlation 
coefficient. Analysis of covariance (ANCOVA) was also performed 
to compare the associations between chest pain and psychiatric 
parameters for the CAD and non-CAD groups (adjusting for age, 
hypertension, previous ischemic heart disease, and hyperlipidemia). 
A multiple linear regression analysis with stepwise selection was 
performed to identify the variables that were independently related 
to the intensity of chest pain. These were based on an initial full 
model; p≤0.05 was considered significant.

Results

Baseline characteristics
In total, 70 patients (64.8%) underwent a TMT, 14 (12.9%) 

underwent CCTA, and 37 (34.3%) underwent CAG. Of all patients, 
19 (17.6%) were diagnosed with CAD. The clinical diagnoses 
included stable angina (n=7 [6.5%]; Group 1, n=3 [2.8%]; Group 
2, n=4 [3.7%]), variant angina (n=4 [3.7%]; Group 1, n=1 [0.9%]; 
Group 2, n=3 [2.8%], and ACS (n=8 [7.4%]). Revascularization 
was performed in 10 patients (9.3%; Group 1, n=2 [1.9%]; Group 
2, n=8 [7.4%]). Medications for stable and variant angina were 
administered to 9 patients (8.3%, Table 1). Fig. 1 shows the flow 
diagram used to differentiate between the CAD and non-CAD 
groups upon admission to the cardiology outpatient department.  

The mean age was significantly higher in the CAD group 63.3±8.4 
years vs. 47.8±15.1 years, p<0.001). Hypertension (63.2% vs. 21.3%, 
p<0.001), hyperlipidemia (26.3% vs. 7.9%, p<0.035), and previous 
ischemic heart disease (36.8% vs. 6.7%, p<0.001) were more frequently 
noted in the CAD group than in the non-CAD group (Table 2). 

Psychiatric characteristics
The items that received the highest scores and most frequent 

responses for all patients were, in order, “over-concern about your 
health” (item 16, hypochondriasis, 2 [1-3], 91%), “over-concern about 
unusual body signs or sensations” (item 24, hypochondriasis, 2 [1-3], 
90%),  easily mentally fatigued” (item 8, neurasthenia, 2 [1-3], 84%), 

and “worrying too much” (item 23, depression, 2 [1-3], 81%). In the 
non-CAD group, these items were “over-concern about your health” 
(item 16, hypochondriasis, 2 [1-3], 94%), “worrying too much” (item 
23, depression, 2 [1-2], 87%), “over-concern about unusual body 
signs or sensations” (item 24, hypochondriasis, 2 [1-2], 84%), and 

Table 1. Clinical baseline characteristics of thespatients

N=108

Male 54 (50)

Age (years) 50.6 ±15.3

Hypertension 31 (28.7)

Diabetes 12 (11.1)

Hyperlipidemia 12 (11.1)

Smoking 20 (18.5)

Previous ischemic heart disease 13 (12.0)

Cerebrovascular accident 5 (4.6)

Treadmill test 70 (64.8)

Single-photon emission computed tomography 1 (0.9)

Coronary computed tomography angiography 14 (12.9)

Coronary angiography 37 (34.3)

Coronary artery disease  19 (17.6)

 Stable angina 7 (6.5)

 Acute coronary syndrome 8 (7.4)

 Variant angina 4 (3.7)

Revascularization 10 (9.3)

Data are expressed as mean±standard deviation or number (%). 

Table 2. Comparison of the clinical baseline characteristics between 
groups with and without coronary artery disease 

Non-CAD
N=89

CAD
N=19 p

Male 44 (49.4) 10 (52.6) 0.800

Age (years) 47.8±15.1 63.3±8.4 <0.001

Systolic BP (mmHg) 131.3±17.7 133.9±22.5 0.583

Diastolic BP (mmHg) 76.6±11.2 73.7±13.7 0.340

Hypertension 19 (21.3) 12 (63.2) <0.001

Diabetes 8 (9.0) 4 (21.1) 0.129

Hyperlipidemia 7 (7.9) 5 (26.3) 0.035

Smoking 18 (20.2) 2 (10.5) 0.323

Previous ischemic heart 
disease 

6 (6.7) 7 (36.8) 0.001

Cerebrovascular accident 3 (3.4) 2 (10.5) 0.211

Data are expressed as mean±standard deviation or number (%). p: based 
on the chi-squared test or Wilcoxon two-sample test (or Mann–Whitney U 
test). CAD: coronary artery disease, BP: blood pressure
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Table 3-1. Comparisons of the dimensions and symptoms between groups with and without coronary artery disease

All
N=108

Non-CAD
N=89

CAD
N=19 p

Numerical rating scale of pain (0-10) 2 (2-6) 4 (2-6) 2 (0-5) 0.105

Somatization (0-44) 12 ( 7-19) 13 (8-20) 9 (6-13) 0.032/0.062*

Somatization without chest pain (0-40) 10 (6-16) 11 (6-17) 8 (5-12) 0.056/0.317*

1. Headache 1(0-1) 1 (0-2) 0 (0-1) 0.051

4. Faintness or dizziness 1 (0-2) 1 (0-2) 0 ((0-1) 0.068

9. Pain in heart or chest 2 (1-3) 2 (1-3) 2 (0-2) 0.130

21. Pain in lower back 1 (0-2) 2 (1-3) 1 ((0-2) 0.126

28. Nausea or upset stomach 0 (0-1) 0 (0-1) 0 (0-1) 0.693

29. Soreness of muscle 1 (0-3) 1 (0-3) 1 (0-3) 0.658

35. Trouble getting breath 1 (0-1) 1 (0-2) 0 (0-1) 0.085

36. Hot or cold spells 1 (0-1) 1 (0-2) 1 (0-1) 0.228

38. Numbness or tingling in parts of body 1 (0-2) 1 (0-3) 1 (0-2) 0.354

39. A lump in throat 0 (0-1) 0 (0-2) 0 (0-1) 0.363

43. Weakness in parts of body 1 (0-2) 1 (0-2) 0 (0-1) 0.052

Anxiety (0-32) 6 (2-11) 7 (3-12) 2 (1-7) 0.056/0.115*

2. Nervousness 1 (0-2) 1 (0-2) 0 (0-2) 0.080

13. Trembling 1 (0-2) 1 (0-2) 0 (0-2) 0.719

17. Suddenly scared for no reason 0 (0-1) 1 (0-2) 0 (0-1) 0.077

26. Feeling fearful 1 (0-2) 1 (0-2) 0 (0-2) 0.283

27. Palpitation 1 (0-2) 1 (0-2) 1 (0-1) 0.092

44. Feeling tense 1 (0-2) 1 (0-2) 0 (0-1) 0.007

57. Spelling of terror and panic 0 (0-2) 0 (0-2) 0 (0-0) 0.100

60. Feeling restlessness 0 (0-1) 0 (0-1) 0 (0-1) 0.742

Depression (0-52) 11 (5-19) 11 (5-20) 12 (7-15) 0.672/0.369*

5. Loss of sexual interest of pleasure 1 (0-2) 1 (0-2) 2 (0-3) 0.474

11. Feeling low in energy 1 (0-2) 1 (0-2) 1 (0-2) 0.869

12. Thought of ending life 0 (0-1) 0 (0-1) 0 (0-1) 0.622

14. Poor appetite 0 (0-1) 0 (0-1) 0 (0-2) 1.000

15. Crying easily 0 (0-1) 0 (0-1) 0 (0-1) 0.780

20. Self-reproach for things 0 (0-2) 1 (0-2) 0 (0-1) 0.046

22. Feeling blue or sad 1 (0-2) 1 (0-2) 1 (0-2) 0.534

23. Worrying too much 2 (1-3) 2 (1-2) 1 (0-3) 0.199

25. Feeling no interest 1 (0-2) 1 (0-2) 1 (0-2) 0.732

41. Feeling hopeless about future 0 (0-1) 0 (0-1) 0 (0-1) 0.548

45. Thoughts of death 1 (0-2) 1 (0-2) 0 (0-2) 0.447

55. Feeing everything is an effort 1 (0-2) 1 (0-2) 0 (0-2) 0.227

61. Feeling of worthlessness 1  (0-1) 1 (0-2) 1 (0-1) 0.563

Anger-hostility (0-24) 3 (1-6) 3 (1-6) 2 (0-4) 0.356/0.306*

7. Feeling easily annoyed 1 (0-2) 1 (1-2) 2 (0-3) 0.838

18. Explosion of uncontrollable anger 0 (0-1) 0 (0-2) 0 (0-1) 0.087

47. Urge to hurt someone 0 (0-1) 0 (0-0) 0 (0-0) 0.132

52. Urge to smash or break things 0 (0-1) 0 (0-0) 0 (0-0) 0.325

58. Frequent arguments 0 (0-1) 0 (0-1) 0 (0-1) 0.567

62. Shouting or throwing things 0 (0-0) 0 (0-0) 0 (0-0) 0.132

Data are expressed as the median (interquartile range). p: based on the Wilcoxon two-sample test (or Mann–Whitney U test). *ANCOVA test: adjusting for 
age, hypertension, previous ischemic heart disease, and hyperlipidemia. CAD: coronary artery disease
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Table 3-2. Comparison of the dimensions and symptoms between groups with and without coronary artery disease

All
N=108

Non-CAD
N=89

CAD
N=19 p

Interpersonal sensitivity (0-20) 4 (2-6) 4 (2-6) 2 (1-5) 0.162/0.885*

46. Feeling uneasy when someone is watching or talking about you 1 (0-2) 1 (0-2) 0 (0-1) 0.275

53. Feeling very self-conscious with others 1 (0-2) 1 (0-2) 1 (0-2) 0.306

64. Feeling shy or uneasy with the opposite sex 0 (0-1) 0 (0-1) 0 (0-1) 0.829

66. Feeling inferior to others 1 (0-1) 1 (0-1) 0 (0-2) 0.774

67. Your feeling being easily hurt 1 (0-1) 1 (0-2) 0 (0-1) 0.080

Phobic anxiety (0-24) 1 (0-4) 1 (0-4) 1 (0-4) 0.597/0.701*

10. Feeling afraid in open spaces 0 (0-0) 0 (0-0) 0 (0-1) 0.309

19. Feeling afraid to go out of your house alone 0 (0-0) 0 (0-0) 0 (0-0) 0.571

34. Feeling afraid to travel on public transport 0 (0-0) 0 (0-0) 0 (0-0) 0.990

37. Any object or place or act scared and then be avoided. 0 (0-1) 0 (0-1) 0 (0-0) 0.111

56. Feeling uneasy in crowd 0 (0-1) 0 (0-1) 0 (0-0) 0.287

59. Feeling nervous when you are left alone 0 (0-1) 0 (0-1) 0 (0-1) 0.860

Obsessive compulsive (0-16) 4 (2-6) 4 (2-6) 2 (0-5) 0.083/0.172*

3. Repeat unpleasant thoughts that won’t leave your mind 1 (0-2) 1 (1-2) 1 (0-3) 0.278

31. Having to check and double check what you do 1 (0-2) 1 (0-2) 1 (0-2) 0.219

50. Having to repeat the same actions, such as counting, washing 0 (0-0) 0 (0-0) 0 (0-0) 0.301

63. Frightening thoughts and images 1 (0-1) 0 (0-1) 0 (0-0) 0.036

Neurasthenia (0-16) 4 (2-7) 4 (3-8) 4 (2-6) 0.570/0.284*

8. Easily mentally fatigued 2 (1-3) 2 (1-3) 2 (1-3) 0.551

32. Cannot mentally relax after becoming excited 1 (0-2) 1 (0-2) 1 (0-2) 0.487

40. Your mind does not think clearly 1 (0-2) 1 (0-2) 1 (0-1) 0.239

65. Your mind easily gets excited by trivial event 1 (0-2) 1 (0-2) 0 (0-2) 0.239

Hypochondriasis (0-16) 6 (4-9) 7 (4-9) 6 (3-7) 0.324/0.217*

16. Over-concern about your health 2 (1-3) 2 (1-3) 2 (0-3) 0.302

24. Over-concern about unusual body signs or sensation 2 (1-3) 2 (1-2) 2 (1-3) 0.911

48. Suffer from many different body discomforts 1 (0-2) 1 (0-2) 1 (0-2) 0.375

54. Over-concern with the fear of having a serious illness 1 (0-2) 1 (1-2) 1 (0-3) 0.530

General (0-24) 7 (4-11) 8 (4-12) 6 (4-11) 0.713/0.141*

6. Trouble remembering things 1 (0-3) 1 (0-2) 2 (0-3) 0.810

30. Trouble falling asleep 1 (0-3) 1 (0-3) 0 (0-2) 0.044

33. Difficult making decision 1 (0-2) 1 (0-2) 0 (0-1) 0.465

42. Trouble concentrating 1 (0-2) 1 (0-2) 0 (0-1) 0.179

49. Awakening in the morning 1 (0-3) 1 (0-3) 1 (1-3) 0.263

51. Sleep that is restless or disturbed 2 (0-3) 1 (0.3) 2 (1-3) 0.480

Total score 62 (33-96) 65 (35-98) 56 (28-74) 0.198/0.159*

Total T-score 49 (41-57) 49 (41-58) 47 (41-52) 0.198

≥60 (T-score, %) 20 (18.5) 17 (19.1) 3 (15.8) 0.736

Data are expressed as the median (interquartile range). p: based on the Wilcoxon two-sample test (or Mann–Whitney U test). *ANCOVA test: adjusting for 
age, hypertension, previous ischemic heart disease, and hyperlipidemia. CAD: coronary artery disease
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“easily mentally fatigued” (item 8, neurasthenia, 2 [1-3], 83%). In 
the CAD group, these items were “easily mentally fatigued” (item 8, 
neurasthenia, 2 [1-3], 84%), “over-concern about unusual body signs 
or sensations” (item 24, hypochondriasis, 2 [1-3], 84%), “awakening 
in the morning” (item 49, general, 1 [1-3], 84%), and “sleep that is 
restless or disturbed” (item 51, general, 2 [1-3], 79%).

The median values for each subsection of the SCL-MPD for the 
CAD and non-CAD groups are presented in Tables 3-1 and 3-2. 
The differences in the dimension scores, total score, and T score 
were not statistically significant. The proportions of patients with 
a high T score (≥60) were not different between the groups (19.1% 
vs. 15.8%, p=0.736). Furthermore, no differences were observed 
in the psychiatric factors between the CAD and non-CAD groups 
before or after adjusting for age, hypertension, previous ischemic 
heart disease, and hyperlipidemia. However, “feeling tense” (item 
44, anxiety), “self-reproach for things” (item 20, depression), and  
“trouble falling asleep” (item 30, general) were more frequently 
observed in the non-CAD group (1 [0-2] vs. 0 [0-1], p=0.007; 1 [0-2] 
vs. 0 [0-1], p=0.046; 1 [0-3] vs. 0 [0-2], p=0.044; Table 3-1 an, 3-2).

The relationship between the intensity of chest pain and 
psychological characteristics

Statistically significant correlations between the intensity of chest 

pain and psychiatric symptom dimensions were observed in the 
non-CAD group (somatization, rho=0.336, p=0.001; somatization 
without chest pain, rho=0.294, p=0.005; anxiety, rho=0.229, 
p=0.031; and hypochondriasis, rho=0.225, p=0.034). Statistically 
significant inverse correlations between the intensity of chest pain 
and psychological symptom dimensions were observed in the CAD 
group (depression, rho=-0.503, p=0.028; hypochondriasis, rho= 
-0.647, p=0.003; general, rho=-0.584, p=0.009, Table 4 an, Fige 2). 

In a multiple linear regression analysis with a stepwise selection, 
the score for somatization without chest pain in the non-CAD 
group and hypochondriasis in the CAD group were associated with 
the intensity of chest pain (β=0.108, R2=0.092, p=0.004; β=-0.525, 
R2=0.329, p=0.010, Table 5).

Discussion

The present study observed (1) no differences in psychological 

 Screened patients
n=139

Excluded patients
Pneumonia (n=2)
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Fig. 1. The flow diagram used to differentiate between the CAD and non-
CAD groups from the point of admission to the cardiology outpatient 
department. CAD: coronary artery disease, CAG: coronary angiography, 
CCTA: coronary artery computed tomography angiography, SPECT: single-
photon emission computed tomography, TMT: treadmill test.
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characteristics between the groups with and without CAD, 
though some psychiatric items were different between the 
groups; (2) a correlation between the intensity of chest pain and 
somatization without chest pain in the non-CAD group; and (3) 
an inverse correlation between the intensity of chest pain and 
hypochondriasis in the CAD group. This study also illustrates the 
method used by cardiologists to differentiate between cardiogenic 
and non-cardiogenic chest pain. 

It is difficult to differentiate chest pain with cardiac versus non-
cardiac causes. However, this study had a standard method for 
diagnosing cardiogenic chest pain and did not limit the test method 
to conform to other standards. Therefore, cardiogenic chest pain 
was defined by (1) abnormality in a non-invasive test (TMT, SPECT) 
and CAG or (2) abnormality on CAG. According to an earlier cohort 
study of acute chest pain and CCTA, a small number of patients 
(only 13.5%) were reported to have ACS.2) We also found a small 
proportion of patients with chest pain diagnosed as CAD in the 
outpatient department. 

Psychiatric characteristics
The SCL-MPD is a simplified version of the SCL-90 questionnaire 

that contains 67 items. The paranoia and psychosis categories were 
removed from the SCL-90, and hypochondriasis and neurasthenia 
were added to the SCL-MPD. As per previous studies, it is evident 
that paranoia and psychosis are rare and hypochondriasis and 
neurasthenia are common in patients with chest pain, the SCL-

MPD was found to be more appropriate for this study.5)6)17)18)

Several studies have reported that scores on tests of panic 
phobia, somatization, neurasthenia, anxiety, and depression were 
higher in patients with non-cardiogenic chest pain than patients 
with cardiogenic chest pain.5)6)17)18) In contrast, other studies have 
reported that psychiatric characteristics did not differ in patients 
with or without CAD.7-9) In this study, some psychiatric symptom 
dimensions tended to differ between the CAD and non-CAD groups. 
Furthermore, some specific items (“feeling tense”, “self-reproach 
for things” and “trouble falling asleep”) were significantly different 
between the groups. However, the differences in the dimension 
scores were not statistically significant. According to a previous 
study, the lack of difference in psychiatric characteristics between 
CAD and non-CAD groups could be due to the high psychiatric 
morbidities in both the groups as the source of chest pain.7) 
According to other previous studies, the chest pain is established as 
the source of psychiatric morbidities in both the groups.8)19) In this 
study, high psychiatric morbidities (hypochondriasis, neurasthenia, 
and depression) were also present, as evidenced by high frequency 
SCL-MPD items. In addition, the proportion of patients with a high 
SCL-MPD T score (≥60) did not differ between the groups.

Some risk factors in this study (old age, hypertension, and 
hyperlipidemia) differed between the CAD and non-CAD groups. 
A number of studies on psychiatric factors and CAD have not 
considered the importance of the risk factors.4-10)17-22) Psychosocial 
factors such as depression, anxiety, hostility, social isolation, 

Table 4. Analysis of the correlation between the intensity of chest pain and psychiatric symptom dimensions

Numerical rating scale of pain

All patients
N=108

Non-CAD
N=89

CAD
N=19

rho* p rho* p rho* p

Age -0.049 0.615 0.037 0.732 -0.163 0.504

Somatization 0.264 0.006 0.336 0.001 -0.253 0.296

Somatization without chest pain 0.227 0.018 0.294 0.005 -0.277 0.252

Anxiety 0.165 0.088 0.229 0.031 -0.279 0.247

Depression 0.014 0.888 0.129 0.229 -0.503 0.028

Anger-hostility 0.041 0.677 0.035 0.745 -0.009 0.972

Interpersonal sensitivity 0.006 0.950 0.038 0.725 -0.238 0.327

Phobic anxiety 0.103 0.287 0.155 0.146 -0.182 0.457

Obsessive compulsive 0.041 0.671 0.115 0.283 -0.432 0.065

Neurasthenia 0.099 0.309 0.173 0.104 -0.275 0.255

Hypochondriasis 0.085 0.381 0.225 0.034 -0.647 0.003

General 0.066 0.500 0.195 0.066 -0.584 0.009

Total score 0.123 0.204 0.227 0.032 -0.447 0.055

*Spearman’s correlation analysis. CAD: coronary artery disease
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and life stress are associated with cardiovascular risk factors.20) 
For instance, hypertension is related to anxiety,21)22) and the 
association of metabolic syndrome with depression has been well 
documented.23) These relationships have been explained based on 
sympathetic nervous system hyperresponsivity, hypercortisolism, 
and unhealthy lifestyle behaviors.20-24) Older populations have 
less psychological disorders,25) and old age is considered as an 
important cardiovascular risk factor.26) Therefore, cardiovascular 
risk factors should be considered in the studies dealing with 
psychiatric factors and CAD. No differences were observed in the 
psychiatric factors between the CAD and non-CAD groups before 
or after adjusting for age, hypertension, previous ischemic heart 
disease, and hyperlipidemia in this study.

The intensity of chest pain
In some studies, patients who have experienced chest pain with 

or without CAD had a higher sensitivity to pain and more severe 
pain than healthy groups.8) In addition, the degree of anxiety was 
linearly associated with the intensity of pain in sensitive patients.27) 

In this study, linear association between the intensity of chest pain 
and psychiatric characteristics (somatization without chest pain, 
anxiety, and hypochondriasis) was observed in the non-CAD group. 
An inversely linear association between psychiatric characteristics 
(depression, hypochondriasis, and general) and the intensity of 
chest pain was observed in the CAD group. Finally, somatization 

without chest pain in the non-CAD group and hypochondriasis in 
the CAD group had the greatest effect on the intensity of chest 
pain among the psychiatric characteristics. The cause of the inverse 
correlation between hypochondriasis and chest pain score in the 
CAD group might be explained by the fact that hypochondriacs 
usually have many other symptoms to worry about, so chest pain 
itself might be a relatively minor concern to them. Additionally, the 
pain typically occurs only during exertion, not during low-intensity 
or everyday activities. 

Patients with non-cardiogenic chest pain are at a lower risk of 
death. However, they experience continuing chest pain, limitation 
of activities, concerns about the cause of their symptoms, and 
dissatisfaction with medical care1)4) and they have high psychiatric 
morbidities.4-10)17-20) Interestingly, gastroesophageal reflux disease, a 
major cause of non-cardiogenic chest pain, has a high psychiatric 
morbidity.28) Patients with cardiogenic chest pain also had high 
psychiatric morbidities.10)19) Because they are related to cardiovascular 
risk factors and medication non-adherence,20)29) psychiatric morbidities 
are also predictors of mortality in patients with CAD.30) Therefore, 
psychiatric intervention or medications were necessary and effective 
in both the groups.10-14)

This study has several limitations. The prime one is the small 
sample size and inclusion of multiple psychiatric items. In a study 
of CCTA and ACS,2) ACS was present in 13.6% of patients in the 
emergency department. We set the hypothesis value of our study 

Table 5. Multiple linear regression analysis of psychiatric characteristics according to the intensity of chest pain

Non-CAD CAD

R2=0.382 R2=0.092 R2=0.880 R2=0.290

β p β p β p β p

Constant 2.488 2.666 9.543 5.882

Somatization without chest pain 0.099 0.129 0.108 0.004* -0.101 0.772

Anxiety 0.114 0.322 0.601 0.433

Depression -0.008 0.912 0.080 0.873

Anger-hostility -0.115 0.375 0.190 0.801

Interpersonal sensitivity -0.012 0.940 0.223 0.855

Phobic anxiety -0.005 0.973 0.045 0.960

Obsessive compulsive -0.009 0.960 -0.656 0.405

Neurasthenia -0.130 0.460 -0.307 0.769

Hypochondriasis 0.031 0.816 -0.581 0.547 -0.525 0.010*

General 0.045 0.653 -0.323 0.535

Age 0.004 0.861 -0.023 0.880

Hypertension 0.190 0.807 -0.178 0.946

Hyperlipidemia -0.257 0.830 -3.095 0.474

Previous ischemic heart disease -0.839 0.505 0.041 0.987

*Variable by multiple linear regression analysis with a stepwise selection. CAD: coronary artery disease
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low (5%), because we recruited patients from the outpatient 
department. Despite this, 19 patients (17.6%) were diagnosed 
with CAD. Hence, a well-designed larger cohort study is needed 
to confirm these results and expand upon this limitation. Second, 
the patients were limited to cardiac outpatients, because it is 
more difficult for patients in the emergency room to fill out 
questionnaires. However, patients with chest pain in the emergency 
room may be different from those in the outpatient department. 
Finally, the use of a more typical diagnostic standard may help us 
discover less obvious origins of chest pain than the current design. 
For instance, intermediate stenosis (50-75%) was also defined as 
CAD in the direct CAG group. In these cases, the cause of chest 
pain may not be CAD. Additionally, we cannot rule out variant 
angina in cases with a normal CCTA. However, the selection of the 
initial test for CAD, either TMT, SPECT, CCTA, or CAG, was made by 
the cardiologists. Thus, all patients underwent an initial test similar 
to the typical practice in the cardiology outpatient department. 

Conclusion
No differences in the overall psychiatric characteristics were 

observed between the groups with and without CAD. However, 
some psychiatric items were more frequently observed in the non-
CAD group. The intensity of chest pain was linearly associated 
with the score of somatization without chest pain in the non-CAD 
group and inversely linearly associated with hypochondriasis in the 
CAD group. In summary, patients with more intense chest pain had 
more additional discomfort in the non-CAD group, and less health 
concerns in the CAD group. 
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