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ABSTRACT
Background: Higher incidence of hypertension has been repeatedly documented in patients with depression, and hypertension
is a well-known risk factor of coronary heart disease (CHD). Interestingly, depression is considered to be independently associated
with a significantly increased risk of CHD. Considering the intriguing and risk-multiplying relationships among depression,
hypertension and CHD, we assessed the anxiety and depression scores in CHD patients with or without hypertension.
Materials and Methods: 388 CHD patients (163 cases comorbid with hypertension, 225 cases not) from department of
cardiology in Jining first people’s hospital were included. Depression scores were assessed with the Patient Health Questionnaire-9
(PHQ-9), and anxiety scores via Generalized Anxiety Disorder 7-item scale (GAD-7).

Results: No statistically significant differences were noticed between CHD patients with and without hypertension in terms
of clinical characteristics such as age, gender, BMI, smoking and drinking status. In CHD patients with hypertension, GAD-7 scores
were significantly higher than patients with only CHD (P<0.001). Additionally, there also was a significant difference of GAD-7 scores
between these two groups for both males (P<0.01) and females (P<0.05). Similarly, PHQ-9 scores were significantly higher in CHD
patients with hypertension than patients with only CHD (P<0.001) and the differences were significant in both genders.
Conclusion: Our study demonstrated that GAD-7 and PHQ-9 scores were elevated in CHD patients comorbid with hypertension,
indicating that hypertension is a major risk of depression and anxiety, which may also worsen the CHD condition.
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INTRODUCTION
Coronary heart disease (CHD) is one of the leading causes
of global burden of disease, being an issue in which both public
and private health systems spend large amounts of money every
year. The adverse cardiovascular outcomes and heavy health care
costs portend high prevalence of psychological factors, such as
depression and anxiety. Conversely, meta-analysis also suggests
that depression is independently associated with a significantly
increased risk of CHD [1].

Interestingly, there is a growing body of evidence describing
increased prevalence of hypertension in depressed patients [2,3].
In turn, prospective studies have also suggested that high scores
of depressive symptoms doubled the risk for hypertension [4]
and increased prevalence of depression has been described in
hypertensive patients as well [5]. Additionally, hypertension is a
well-known risk factor of coronary heart disease (CHD) [6].
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Considering CHD, hypertension and depression being ranked
as the leading causes of worldwide burden of disease, clarifying
the relationship among them will have a relevant big impact on
both clinical environment and public health. Therefore, to better
understand the common causal pathways and help us delineate
more appropriate treatments, we evaluated the mental scores in
CHD patients with or without hypertension.

MATERIALS AND METHODS
Subjects

(PHQ-9) is a 9-item questionnaire with possible values from 0 to 27
and a cut-off of 4 [9]. The GAD-7 [10] and PHQ-9 [11] questionnaires
have an excellent validity and reliability for the diagnosis of
anxiety and depression, respectively, which were widely used to
evaluate the psychological and physical symptoms of anxiety and
depression in adults. To minimize the environmental factors, the
questionnaires including GAD-7 and PHQ-9 were self-completed by
the participants in a separate room unless they asked for help to
write or read.

Statistical Analysis

Between October 2015 and January 2017, 388 CHD patients
were recruited at the outpatient clinic of cardiology in Jining first
people’s hospital of Shandong Province based on the Diagnostic
criteria described in previous research [7]. In brief, CHD was
defined as the presence of coronary artery stenosis greater than
50% for at least one of the three major coronary arteries or major
branches. All participants included in our study had no history of
significant concomitant diseases, including severe hepatic and
renal diseases, bleeding disorders, previous thoracic irradiation
therapy, and malignant diseases. Among them, 225 patients were
diagnosed with CHD only and 163 patients were diagnosed with
CHD comorbid with hypertension. The protocol was approved
by the Ethics Committee of Jining First People’s Hospital, and
written informed consents or finger prints were obtained from all
participants prior to the research.

Evaluation of GAD-7 and PHQ-9

Generalized Anxiety Disorder 7-item scale (GAD-7) is a selfreport scale whose scores can reach values from 0-21, with a cut off
values higher than 4 [8]. Likewise, Patient Health Questionnaire-9

Continuous variables were compared by using independent
sample t test, and categorical data analysis was carried with a
Chi-square test. The level of P<0.05 was prespecified for all tests
of significance, which were two-tailed. All statistical analysis was
performed in SPSS version 19.0.

RESULTS

The clinical characteristics (age of onset, gender, smoking and
drinking) and mental scores of patients were listed in (Table 1).
Patients with only CHD did not differ from CHD patients comorbid
with hypertension with regard to all tested demographic variables,
such as age of onset, gender, smoking and drinking status. In CHD
patients with hypertension, GAD-7 scores were significantly higher
than patients with only CHD (P<0.001). Moreover, there also was a
significant difference of GAD-7 scores between these two groups
for both males (P<0.01) and females (P<0.05). Likewise, PHQ-9
scores were significantly higher in CHD patients with hypertension
than patients with only CHD (P<0.001) and the differences were
significant in both genders.

Table 1: Comparison of clinical characteristics and mental scores between CHD patients with or without hypertension.
Variables

Gender

CHD Patients

CHD Patients with Hypertension

Age (yrs)

58.34±11.172

58.69±10.856

Smoking (n, %)

80(35.6)

56(34.4)

24.27±3.42

24.34±3.71

1.46±2.147

2.57±2.876

Gender (male/female,
n)

118/107

Drinking (n, %)
BMI (kg/m2)
GAD-7

PHQ-9

79(35.1)

General
Male

Female

General
Male

Female

1.88±2.872

64(39.3)

0.7

4.37±3.589

2.31±2.827

3.61±3.125

To further assess the relationship among mental disorder,
hypertension and CHD, all patients in this study were identified as
having anxiety or depression if their total GAD-7 or PHQ-9 score
was ≥ 5, respectively. Statistical data compared by Chi-square test
indicated that the prevalence of anxiety increased from 12.4%
(28/225) in CHD patients to 20.2% (33/163) in CHD patients
comorbid with hypertension (x2=4.341, P=0.037, OR: 1.786; 95%
CI: 1.030-3.096). Likewise, the prevalence of depression increased
from 27.1% (61/225) in CHD patients to 38.0% (62/163) in CHD
patients comorbid with hypertension (x2=5.211, P=0.022, OR:
1.650; 95% CI: 1.072-2.541).
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0.292

3.52±3.855

3.09±3.559
3.96±4.061

90/73

2.99±3.373

2.35±3.453

x2

5.32±3.908

DISCUSSION

0.06

P-value
0.753
0.589
0.807
0.403
0.712
0.001
0.002
0.034
0.001
0.002
0.027

Substantial data have indicated that psychiatric conditions and
hypertension are closely related [12]. Mental disorders, including
depression and anxiety, are risk factors for the development of
hypertension, and hypertension can lead to the occurrence of
mental disorders in return. Our study suggested that hypertension
is associated with the increased risk of anxiety and depression in
CHD patients. Consistent with our findings, [5] found a 3-fold higher
frequency of major depression in patients treated for hypertension,
confirming the increased prevalence of depression in hypertensive
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patients [5]. Moreover, prospective study in Finland demonstrated
that hopelessness was associated with increased incidence of
hypertension in 616 initially normotensive men [13], suggesting a
critical link between the two conditions. As a well-known leading
risk factor for CHD, hypertension makes an important contribution
to the mortality of CHD patients, and thus the control of
hypertension is particularly critical for CHD patients. Considering
the close relationship between depression and hypertension, it
is important to take psychic factor into consideration and the
intervention of anxiety and depression may be effective for the
control of hypertension in CHD patients.

CONCLUSION

In brief, we have investigated the anxiety and depression scores
in CHD patients with hypertension, indicating that hypertension
is a major risk of depression, which may also worsen the CHD
condition. Our study was limited by small sample size and regional
biases despite of excluding other environmental factors. Therefore,
large-scale studies on physiological mechanism are warranted to
be conducted to clarify the relationship among anxiety, depression
and hypertension in CHD patients.
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