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Background: Atypical chest pain in some outpatients could derive from mental disorders. It 
is necessary for them to have a preliminary emotional assessment in the outpatient depart
ment of Cardiology before psychiatric outpatient visits.
Methods: This study included 122 Chinese outpatients with atypical chest pain in the 
department of Cardiology. They accepted routine examinations, including treadmill test, 
and were judged by the three-question method as highly likely to have emotional disorders. 
Then, a standard questionnaire package containing the Chinese version of the seven-item 
scale for General Anxiety Disorder (GAD-7), Self-rating Anxiety Scale (SAS), the nine-item 
Patient Health Questionnaire (PHQ-9) and Self-rating Depression Scale (SDS) was adminis
tered to evaluate anxiety and depression.
Results: The percentages of anxiety evaluated by GAD-7 and SAS were 62.3% and 26.2%, 
respectively. Analogously, the assessment by PHQ-9 showed a significantly higher percen
tage of depression than that by SDS (61.5% vs 29.5%) (P < 0.05). Kappa analysis showed 
that the consistency between GAD-7 and SAS, or that between PHQ-9 and SDS was not very 
good. About 73% outpatients suffered from emotional disorders, presenting as anxiety/ 
depression evaluated by GAD-7 and PHQ-9. Furthermore, sleep disorders accounted for 
more than 80% of patients with mental disorders. Finally, the suicidal tendency of depression 
patients was about 17% that should not be ignored.
Conclusion: Compared with SAS and SDS, GAD-7 and PHQ-9 detected more participants 
with emotional disorders in the Chinese outpatients with atypical chest pain, indicating that 
GAD-7 and PHQ-9 could be briefly well-validated tools to screen emotional disorders in the 
outpatient department of Cardiology before psychiatric visits.
Keywords: depression, anxiety, screen, atypical chest pain

Introduction
Chest pain is the discomfort or pain that someone feels anywhere along the front of 
body between neck and upper abdomen. Any organ or tissue, such as esophagus, heart 
and nerve, in the chest can be the source of pain. However, not all chest pain has an 
organic etiology. The new diagnosis of chronic primary pain in the International 
Classification of Diseases 11 (ICD-11) is when pain has persisted for more than 3 
months and is associated with significant emotional distress and/or functional disabil
ity, and the pain is not better accounted for by another condition.1 Atypical chest pain is 
recurrent angina pectoris-like pain without evidence of coronary heart disease in 
conventional diagnostic evaluation.2,3 Many studies have shown that atypical chest 
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pain cannot be determined by an organic etiology. It could be 
a component or an accompanying symptom of a specific 
psychiatric disorder most of the time.4–7 At the end of last 
century, substantial studies had demonstrated that recurrent 
chest pain in some patients were caused by mental illness in 
Western countries.6,8–12 The prevalence of anxiety among 
patients with non-cardiac chest pain in Western countries 
reached more than 30%.13,14 Similar studies were rare in 
China at that time.

Recently, a dramatic increase in the prevalence of 
mental disorders was revealed in China.15,16 One study 
conducted in Hong Kong indicated that 5.0%, 15.8%, 
and 10.0% of the general population were identified as 
having somatic, psychological, and mixed distress, respec
tively. And the proportions of low distress reached to 
69.2%.17 On the other hand, Chinese patients with psy
chological distress alone sought less help from psycholo
gical doctors, despite their severe psychological 
impairment.18 Furthermore, Chinese people, including 
Chinese Americans and Chinese Malaysian (Chinese 
immigrants or their descendants), were more likely to 
express somatic symptoms rather than emotional 
distress.19,20 Thus, such patients gathered in the compre
hensive departments but not spiritual psychological depart
ment, and their diagnosis became challenging.

A series of self-rating scales have been used to deter
mine the emotional state of those suspected patients with 
unexplained discomfort in the comprehensive departments. 
The scales of Self-rating Anxiety Scale (SAS), Self-rating 
Depression Scale (SDS), seven-item scale for General 
Anxiety Disorder (GAD-7) and the nine-item Patient 
Health Questionnaire (PHQ-9) have been recommended 
to assess anxiety or depression in primary care 
setting.21–25 In this study, the outpatients with atypical 
chest pain were screened by three-question method and 
showed high possibility of emotional disorders, then they 
were further evaluated by SDS, SAS, GAD-7 and PHQ-9. 
We aimed to compare the validity between GAD-7/PHQ-9 
and SAS/SDS in screening anxiety and/or depression, and 
to provide better diagnosis for those patients in the out
patient department of cardiovascular clinic.

Methods
Subjects
One hundred and twenty two outpatients with atypical chest 
pain at department of cardiovascular medicine, the Second 
Xiangya Hospital, Central South University from January 1 

to July 30 in 2018 were recruited in this study. The enrolled 
subjects were the patients who visited our hospital for the 
first time and they did not take the drugs that could affect 
their mental status. All subjects were 18~79 years old, 
including 79 (64.8%) women and 43 (35.2%) men. 
Atypical chest pain was defined as non-cardiac or unex
plained chest pain.2,3 Atypical chest pain occurred in 
a resting state and was characterized by tingling or dull 
pain without radiation. It often lasted less than one minute, 
sometimes more than one hour. Moreover, all subjects 
accepted treadmill test and the tests of D-Dimer, high sensi
tivity troponin, creatine kinase, which results were negative, 
indicating that chest pain was not angina pectoris due to 
myocardial ischemia. Of course, all participants also 
accepted routine enquiry, body examination, the examina
tions of electrocardiogram, chest X ray and pulmonary func
tion test to exclude organic diseases. According to Chinese 
expert consensus on psychological prescription for the 
patients in the cardiovascular department in 2014, it was 
important to screen psychological problems in patients who 
were no corresponding organic changes. Thus, ‘three ques
tions’ needed be provided to those subjects with unexplained 
chest pain. In this study, patients had chest pain that physi
cians just asked two questions.26 Firstly, do you have poor 
sleep? Secondly, do you feel anxious? If the answer to at least 
one of the two questions was ‘yes’, it suggested that the 
patient was probably to have mental and psychological pro
blems. Then, anxiety self-rating scales (SAS and GAD-7) 
and depression self-rating scales (SDS and PHQ-9) were 
performed to assess their mental status.

Subjects were excluded if they had a previous history 
of cardiovascular diseases, cerebrovascular diseases, pul
monary diseases, digestive tract diseases, cognitive impair
ment, psychosis or acute suicidal tendencies.

Assessment Instruments
GAD-7
It was a seven-item, self-rated scale developed by Spitzer 
and colleagues27 as a screening tool and severity indicator 
for generalized anxiety disorders in the last two weeks. 
The instrument showed good reliability and validity in 
a Chinese population.28,29 The GAD-7 score was calcu
lated by assigning scores of 0, 1, 2, and 3, corresponding 
to “not at all”, “several days”, “more than half the days”, 
and “nearly every day”, respectively, and adding together 
the scores for the seven questions. Scores of 5, 10, and 15 
were taken as the cut-off points for “mild”, “moderate” 
and “severe” anxiety, respectively.
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SAS
It was also a screening instrument for anxiety, which con
sisted of twenty items that reflected the symptom criteria for 
general anxiety disorder.30 Patients made a self-evaluation 
for each item on a 4-point scale in order to know how they 
had been bothered by anxiety symptoms in the last two 
weeks. Adding together the scores for all the questions. 
Scores of 53~62, 63~72, and over 72 were used to indicate 
a “mild”, “moderate” and “severe” anxiety, respectively.

PHQ-9
It was used to evaluate the severity of depression in the 
last two weeks through nine questions. Each item was 
rated on a 4 grades ranging from 0 (not at all) to 3 (nearly 
every day). A total score (0–27) was obtained by summing 
across all items. Higher scores indicated higher levels of 
anxiety symptoms. Cut-off values of 5, 10 and 15 repre
sented “mild”, “moderate” and “severe” depression, 
respectively.31,32

SDS
It was also employed to evaluate depression in the last 
two weeks.33 The brief scale was recommended to pro
vide evidences indicating depression, with higher scores 
reflecting higher probability of suffering from depression. 
Cut-off values of 50~59, 60~69, over 70 were used to 
indicate a “mild”, “moderate” and “severe” depression, 
respectively.

Statistical Analysis
Statistical analysis was performed on Statistical Package 
for Social Sciences version 20.0. Data drawing was com
pleted by Origin Pro 8.0 software. Quantitative variables 
were expressed as mean ± standard deviation (M ± SD), 
and qualitative variables were expressed as numbers and 
percentages. Differences between the inter-group means 
were analyzed by t-test. Categorical variables were com
pared using chi-squared statistic tests. Reliability analysis 
was performed with the Kappa statistic to determine con
sistency among estimators. Two estimators were consid
ered to be in poor agreement if the Kappa coefficient was 
< 0.4, i.e. in slight agreement if 0.00 to 0.20, fair agree
ment if 0.21 to 0.40, moderate agreement if 0.41 to 0.60, 
substantial agreement if 0.61 to 0.80, and in perfect agree
ment if it was 0.81 to 1.00.34 All P values were 2-tailed, 
and P < 0.05 was considered statistically significant.

Results
Emotional Disorders Evaluated by 
Different Self-Rating Scales
The percentages of anxiety evaluated by GAD-7 and SAS 
were 62.3% and 26.2%, respectively. The number of patients 
diagnosed as anxiety by GAD-7 was significantly higher than 
that by SAS (P < 0.05). The percentage of moderate (21.3% 
vs 4.9%) or severe (15.6% vs 2.5%) anxiety by GAD-7 was 
significantly higher than that by SAS (P < 0.0167).

Analogously, the assessment by PHQ-9 showed 
a significantly higher percentage of depression when com
pared to that by SDS (61.5% vs 29.5%) (P < 0.05). The 
percentages of patients diagnosed with low (35.2% vs 
21.3%), moderate (16.4% vs 5.7%) and severe (9.8% vs 
2.5%) depression by PHQ-9 were also in higher levels 
than those by SDS (P < 0.0167) (Table 1).

Kappa analysis was performed to determine the consistency 
of GAD-7 and SAS in the diagnosis of anxiety, and that of PHQ- 
9 and SDS in the diagnosis of depression. There was in fair 
agreement between SAS and GAD-7 in the diagnosis of anxiety 
because Kappa coefficient was only 0.295. Moreover, the value 
for Kappa was 0.356 indicating a fair level of agreement between 
SDS and PHQ-9 in the diagnosis of depression. In other words, 
the consistency between GAD-7 and SAS, or that between PHQ- 
9 and SDS was not very good (Data were not shown).

Sociodemographic Characteristics
Considering that GAD-7 and PHQ-9 have recently been 
recommended for emotional assessment of cardiovascular 
outpatients,26 the clinical characteristics of patients with emo
tional disorders diagnosed by these two self-rating scales were 
analyzed. All subjects were classified to patients with anxiety 
and/or depression and those without either disorder. There was 
no significant difference in age, sex, blood pressure, heart rate, 
residence, marital status, life situations, family income, occu
pation and education between two groups (Table 2).

Clinical Manifestations
The most common clinical manifestation was sleep disorder, 
accounting for 83% of patients with emotional disorders. 
Followed by chest distress, more than 50%. Palpitation and 
shortness of breath accounted for nearly 30%.

In outpatients without anxiety or depression, the per
centages of sleep disorder and chest distress were also 
relatively high. Although these patients were not diag
nosed with emotional disorders by GAD-7 and PHQ-9, it 
suggested the possibility of somatic disorder (Table 3). 
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Table 1 Anxiety and Depression Evaluated by Different Self-Rating Scales

GAD-7 SAS PHQ-9 SDS

n % n % n % n %

Without anxiety a 46 37.70% 90 73.80%

Anxiety total c 76 62.30% 32 26.20%
Low level 31 25.40% 23 18.90%

Moderate level 26 21.30% 6 4.90%

High level 19 15.60% 3 2.50%
Without depression b 47 38.50% 86 70.50%

Depression total d 75 61.50% 36 29.50%

Low level 43 35.20% 26 21.30%
Moderate level 20 16.40% 7 5.70%

High level 12 9.80% 3 2.50%

Notes: aP < 0.05 patients with anxiety assessed by GAD-7 when compared to those by SAS. bP < 0.05 patients with depression assessed by PHQ-9 when compared to those 
by SDS. c P < 0.05 different anxiety levels assessed by GAD-7 when compared to those by SAS. dP < 0.05 different depression levels assessed by PHQ-9 when compared to 
those by SDS.

Table 2 Sociodemographic Characteristics of Patients with Mental Diseases Assessed by GAD-7 and PHQ-9

Anxiety and/or Depression (n=89) Both Negative (n=33) P

Age (M±SD) 50.70±10.21 52.67±11.69 0.397

Female (n, %) 57 (64) 22 (66.7) 0.843

SBP (mmHg) (M±SD) 130.73±12.43 131.36±17.59 0.825

DBP (mmHg) (M±SD) 75.13±10.84 75.03±10.45 0.961

HR (beats/min) (M±SD) 78.65±13.85 80.84±10.39 0.416

Residence (n, %) 0.066

City 34 (38.2) 19 (57.6)

Rural 55 (61.8) 14 (42.4)

Marital status (n, %) 0.514

Single 8 (9.1) 1 (3.1)
Married 77 (86.5) 30 (90.9)

Divorced/Widowed 4 (4.4) 2 (6.1)

Life situation (n, %) 0.757

Alone 12 (13.6) 3 (9.4)
With others 77 (86.4) 30 (90.6)

Monthly family income (n, %) 0.134
Less than 4000RMB 65 (72.7) 21 (62.5)

4000–8000RMB 16 (18.2) 11 (34.4)

More than 8000RMB 8 (9.1) 1 (3.1)

Occupation (n, %) 0.686

Employed/student 50 (56.2) 20 (60.6)
Unemployed 39 (43.8) 13 (39.4)

Education (n, %) 0.182
Elementary 42 (47.3) 18 (54.5)

Middle/high school 46 (51.6) 13 (39.4)

University or higher 1 (1.1) 2 (6.1)

Abbreviations: RMB, the renminbi is the currency of the People’s Republic of China; SBP, systolic blood pressure; DBP, diastolic blood pressure; HR, heart rate.
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Furthermore, those subjects without anxiety or depression 
by GAD-7 and PHQ-9 were then evaluated by SAS and 
SDS, there was also no evidence of emotional disorders 
(Data was not shown).

The Positive Rate of Each Item in GAD-7 
and PHQ-9
For that the subjects in this study were the outpatients sus
pected to have emotional disorders in the Department of 
cardiovascular medicine, the positive rate of each item in 
GAD-7 and PHQ-9 was analyzed when taking all subjects as 
a whole. The positive rate of each item in GAD-7 was more 
than 40%. The positive rate of item 6, the question about 

“Becoming easily annoyed or irritable?” was the highest, 
which was more than 70%. The second highest was item 1, 
the question about “Feeling nervous, anxious or on edge? ”, 
which was near to 70%. Then followed by item 3, the ques
tion about “Worrying too much about different things?”, 
which was more than 60% (Figure 1A).

The positive rate of each item in PHQ-9 differed 
greatly. The positive rates of item 1–4 in PHQ-9 exceeded 
40%. The positive rate of item 3, the question about 
“Trouble falling or staying asleep, or sleeping too 
much?” was the highest, which was more than 70%. 
The second highest was item 4, the question about 
“Feeling tired or having little energy?”, which was near 

Table 3 Clinical Manifestations of Patients

Anxiety and/or Depression (n=89) Both Negative (n=33) P

Chest distress (n, %) 48 53.9 15 46.9 0.54
Palpitation (n, %) 24 27 4 12.5 0.142

Dyspnea (n, %) 24 27 5 15.6 0.235

Headache/Dizziness (n, %) 13 14.6 8 25 0.186
Sleep disorder (n, %) 73 83 20 62.5 0.03

Figure 1 Abnormality in each item of GAD-7 and PHQ-9. (A) The percentage of abnormality of each item in GAD-7. The items were as follows: 1. Feeling nervous, anxious 
or on edge? 2. Not being able to stop or control worrying? 3. Worrying too much about different things? 4. Trouble relaxing? 5. Being so restless that it is hard to sit still? 6. 
Becoming easily annoyed or irritable? 7. Feeling afraid as if something awful might happen? (B) The percentage of abnormality in each item of PHQ-9. The items were as 
follows: 1. Little interest or pleasure in doing things? 2. Feeling down, depressed, or hopeless? 3. Trouble falling or staying asleep, or sleeping too much? 4. Feeling tired or 
having little energy? 5. Poor appetite or overeating? 6. Feeling bad about yourself or that you are a failure or have let yourself or your family down? 7. Trouble concentrating 
on things, such as reading the newspaper or watching television? 8. Moving or speaking so slowly that other people could have noticed? Or the opposite being so fidgety or 
restless that you have been moving around a lot more than usual? 9. Thoughts that you would be better off dead, or of hurting yourself in some way? (C) Number of patients 
with item 9 score which was greater than 0. (D) Total scores of PHQ-9 in different item 9 scores.
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to 70%. Then followed by item 1, the question about 
“Little interest or pleasure in doing things?”, which was 
more than 50% (Figure 1B).

The positive rate of item 9, the question about 
“Thoughts that you would be better off dead, or of hurting 
yourself in some way”, was 17.2% (n = 20) (Figure 1B). 
Considering the particularity of item 9 of PHQ-9, we 
focused on if there was any patient with PHQ-9 total 
score < 5 but the score of item 9 ≥ 1, and finally found 
out one such a patient. However, this patient was also 
judged to be emotional disorder because of anxiety eval
uated by GAD-7. Of 14 patients with item 9 score = 1, 
only one patient had a total score of PHQ-9 ≥ 15. Of 6 
patients with Item 9 score = 2 or 3, 4 patients had PHQ-9 
score ≥ 15 (Figure 1C and D).

Discussion
To evaluate the emotional disorders in outpatients with 
atypical chest pain in the department of cardiovascular 
medicine, two different self-rating scales were used to 
screen anxiety and depression in this study. GAD-7 or 
PHQ-9 showed a significantly higher percentage of anxi
ety or depression when compared with SAS or SDS, 
respectively. More importantly, kappa analysis suggested 
that the agreement between those two sets of self-rating 
scales was not very good. This could be the first study to 
compare GAD-7/PHQ-9 and SAS/SDS in screening emo
tional disorders among Chinese cardiovascular outpatients. 
The corresponding research results could have a certain 
guiding value for the clinical screening of emotional dis
orders in non-psychiatric outpatient clinic from general 
hospitals.

In recent years, the departments of cardiovascular med
icine, neurology and gastroenterology in general hospitals 
have become the popular departments for Chinese patients 
with emotional disorders to seek help outside the psycho
logical center.35–39 With the deepening understanding of 
emotional disorders, more and more scholars reported the 
emotional problems of cardiovascular outpatients or 
inpatients.35–37 There are two types of patients with emo
tional disorders in the department of cardiovascular med
icine. Some patients have been diagnosed with 
cardiovascular diseases and complicated with emotional 
disorders. Others are just patients with suspected cardio
vascular symptoms. The patients enrolled in this study 
belonged to the latter type. The visits of these patients 
present great challenges to cardiovascular physicians. 
They should not only master and apply cardiovascular 

professional knowledge to help the patients, but also 
understand the clinical manifestations and screening of 
emotional disorders.

Self-rating scale is a powerful assistant for cardiovas
cular physicians to identify the suspected patients with 
emotional disorders, because the non-psychiatric doctors 
are not qualified to use non-self-rating scale. There are 
many kinds of self-rating scales, including GAD-7/PHQ-9, 
SAS/SDS, and so on. In addition, there are simpler ones 
with two or three questions. For example, patient health 
questionnaire-2 (PHQ-2) contains only two questions that 
can be used for rapid screening of patients with suspected 
depression.40 In this study, we used three-question method 
that is recommended by the consensus of Chinese cardio
vascular experts to screen the patients with atypical chest 
pain.26 If two or more answers to three questions were yes, 
the patient should be recommended for further self- 
assessment, such as evaluating by GAD-7/PHQ-9 or 
SAS/SDS. Among the three questions, the third one that 
should be paid attention to is whether the patient has 
obvious but unexplained physical discomfort. In this pro
cess, physicians are required to determine whether the 
patient with chest pain has an organic etiology or not. 
For the patients with atypical chest pain in this study, 
they underwent exercise tests but did not get positive 
results of myocardial ischemia. Combining with the pre
sence of sleep disorders and/or anxious condition, there 
was the possibility of emotional disorders in these patients.

Interestingly, the proportion of patients with emotional 
disorders found by the two self-rating scales was quite dif
ferent. SAS or SDS reported less than 30% patients with 
anxiety or depression, respectively, while GAD-7 or PHQ-9 
discovered more than 60% patients with anxiety or depres
sion, respectively, if only according to the total scores. This 
difference may be caused by several factors. First, SAS or 
SDS may have a relatively low positive detection rate. 
Previous studies also showed a lower ratio, < 30%, of emo
tional disorders in patients with cardiovascular diseases eval
uated by SAS or SDS.35,37 Second, for the suspected patients 
with emotional disorders, the number of items in the self- 
rating scales may affect the completion of the scales to 
a certain extent. The more items there are, the more difficult 
it is for the patient to focus on the scales, especially in the 
outpatient department. There are as many as 20 items in SAS 
or SDS. Due to the relatively fewer items of GAD-7 or PHQ- 
9, patients are more easy to focus on all items and quickly 
complete self-rating in a short time. According to the score 
alone, 73% of the patients had anxiety and/or depression. It 
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was close to the proportion of patients with emotional dis
orders evaluated by GAD-7/PHQ-9 scales in cardiovascular 
outpatient clinic reported by other Chinese scholars.41 These 
data suggested that GAD-7 or PHQ-9 scale may be an ideal 
screening tool for suspected emotional disorders in Chinese 
cardiovascular clinics.

It is undeniable that only relying on the total score of 
PHQ-9 scale to determine depression may lead to some 
missed diagnosis. In this study, twenty patients expressed 
the emotion of wanting to die or self-injuring, but not all 
total score of them showed the level of severe depression, i.e. 
≥ 15, and even some patients had scores < 5. For patients with 
the tendency of suicide or self-mutilation, regardless of the 
total score, they should be transferred to the psychological 
center under strict supervision as fast as possible for further 
evaluation and active intervention, just like the patients who 
had severe depression according to the total score ≥ 15.

We noticed that about one-fourth (33/122) of the patients 
in this study showed no sign of emotional disorder, but they 
had a high proportion of sleep or somatization disorders. Sleep 
and mental health are closely connected and influence each 
other. Sleep disorders may increase risk for developing mental 
disorders, as well as may only a manifestation of mental 
diseases. Patients with sleep disorders are more likely to alter 
their emotional status, and those with mental diseases are more 
likely to have sleep problems. Furthermore, patients with 
psychiatric disorders (50% to 80%) are more likely to suffer 
from sleep disorders than general population (10% to 18%).42 

However, the mutual relationship between sleep and mental 
health is not yet completely understood. Therefore, when sleep 
disorders and mental disorders are mutually causative and 
difficult to identify the cause, physician and psychiatrist can 
work together to distinguish which is the cause.

Compared with extroverted Westerners, Asians are 
more introverted and are not good at or willing to express 
their inner feelings. Due to the misunderstanding of emo
tional disorders, they even feel ashamed or reject to go to 
the psychiatric center to receive evaluation. Even if they 
were assessed by the self-rating scales in the cardiovascular 
clinic, they were likely to hide their true thoughts. On the 
contrary, they would repeatedly emphasize their physical 
discomfort. In this case, somatization scales, such as PHQ- 
15, could help identify such patients. According to Yu et al, 
the total detection rate of anxiety and/or depression in 
somatization disorder patients was 78.6%, and 21.4% of 
patients were negative.41 Therefore, patients with negative 
results by GAD-7 and PHQ-9 scales should be further 
evaluated with somatization scale, such as PHQ-15.

Limitations
This paper had its limitations: firstly, the number of the 
study sample was small. Secondly, it would be more 
illustrative of the severity of somatic symptoms if this 
study were done with PHQ-15. Therefore, PHQ-15 can 
be used in future studies to evaluate psychiatric situations 
in patients with atypical chest pain but without anxiety/ 
depression.

Conclusions
This study showed a high prevalence of mental disorders 
in patients with atypical chest pain. Compared with SAS 
and SDS, GAD-7 and PHQ-9 detected more participants 
with emotional disorders in the Chinese outpatients with 
atypical chest pain, indicating that GAD-7 and PHQ-9 
could be briefly well-validated tools to screen emotional 
disorders before psychiatric outpatient visits. In addition, 
sleep disorder and suicidal thoughts should be paid closely 
attention in patients with atypical chest pain that cannot be 
explained by an organic etiology. The corresponding 
research results could have a certain guiding value for 
the clinical screening of emotional disorders in non- 
psychiatric outpatient clinic from general hospitals.
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