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ABSTRACT

Aim: Angina is well known as chest pain caused by insufficient flow of oxygen-rich blood to the cardiac muscle.
Although there are several studies showing an association between depression and angina, none of these studies
investigated the influence of depression on the physical and mental health of adult patients with angina, which is
the overall goal of this study.

Methods: This study used a publicly open data source from the Behavioral Risk Factor Surveillance System
(BRFSS), 2017, in the United States. The BRFSS questionnaire relating to health, behaviors, and social life was
administered to the United States residents through a telephone interview. There were 450,013 participants in this
survey. Different statistical methods, including descriptive, inferential, and predictive methods, were conducted
through the Statistical Analysis System (version 9.4) to accomplish the goal of this study.

Results: Of the 450,013 participants in the BRFSS 2017, 25,389 were adult patients diagnosed with angina. Of
these, 22,875 have depression. This study showed that depression had a statistically significant influence on
physical and mental health in adult patients with angina.

Conclusion: Depression has a significant influence on physical and mental health of adult patients with angina.
Depression increased the physical health problems by 61.95% and mental health problems by 33.15% in adult

patients with angina.
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INTRODUCTION

Angina is well known as chest pain caused by insufficient
flow of oxygen-rich blood to the cardiac muscle®?. In some
cases, this pain may spread to the back, arms, shoulders,
or neck!. It is symptom of cardiac problems, commonly
coronary heart disease (CHD)34.

There are four common types of angina: stable,
unstable, microvascular, and variant anginals. Stable
angina always follows a specific pattern, while unstable
angina does not follow a specific pattern*. Microvascular
angina is a common type of angina, while variant angina is
a rare type?®.

Angina may result mainly from ischemic heart disease
or spasm of the coronary arteries. However, there are
several risk factors, such as smoking, hypertension,
metabolic syndrome, unhealthy cholesterol levels,
diabetes, obesity, and inactivity'4.

According to the American Heart Association report in
2016, 15.5 million American individuals had CHD in 2012,
which is the main cause of angina, and 8.2% of these
patients had angina. Researchers expected that by 2030,
CHD prevalence would increase by 18% from 2013°.

Although depression is another health condition, the
American Heart Association reported that depression
worsens the condition of the heart especially in patients
with CHD®. To better understand the effects of depression
on the heart, basic knowledge of depression is essential.

Depression is a mood disorder that affects the way of
thinking and behavior and leads to constant feelings of
sadness’®. Moreover, it can also cause physical and
mental problems, leading to a decrease in the activity and
functioning ability of the patient diagnosed with this
disorder’#.

Feelings of sadness, grief, and bereavement may
develop in an individual’s life. However, it is totally different
in depression because these feelings are constant [8].
Fortunately, depression can be treated, but it may require a
long time”8.

Thus, according to the American Heart Association,
depression affects the heart in two possible ways: (1)
constant feelings of stress, sadness, and anxiety usually
lead patients to unhealthy choices, especially with regard to
food or exercise, and (2) depression can lead the body to
produce certain hormones adversely affecting cholesterol
levels and blood pressureb.

According to the National Institute of Mental Health, in
2016, there were approximately 16.2 million patients with
depression in the United States®. However, in 2017, the
number of patients increased to approximately 17.3
million®.

Several studies showed that there is a relationship
between depression and angina with respect to the effects
in a patient's life. According to Szpakowski et al,
depression is commonly associated with angina, leading to
high morbidity and mortality rates in patients with this
disorder?®.

A study by Thombs et al. on patients with acute
myocardial infarction (AMI) showed that survivors of AMI
have constant depression!!. Moreover, according to
Kaptein et al., symptoms of depression after myocardial
infarction are considered important risk factors of
developing other cardiac conditions'2.

Although there are several studies showing the
relationship among depression, angina, and patients’
quality of life, there is no specific study that showed the
effect of the association between these two conditions on
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physical and mental health of patients. Therefore, this
study aimed to investigate the influence of depression on
the physical and mental health of adult patients with
angina.

PATIENTS AND METHODS

This study used a publicly open available data source from
the 2017 Behavioral Risk Factor Surveillance System
(BRFSS) from the Centers for Disease Control and
Prevention (CDC) to investigate the effect of depression on
physical and mental health of adult patients with angina.
CDC stated that BRFSS data is released for public use
[13]. Also, the author of this manuscript has bioethics
certificate No. 10014263.

The CDC established the BRFSS to be the first
national Faculty of Health questionnaire collected from
United States residents by telephone interview in relation to
their health and different types of diseases, as well as their
behaviors and social life’3. The population in this study
included adult patients with angina (18-65 years) and
those of both genders and different races from all states of
the United States?S.

The variables of this study were based on two
questions for the predictor variables and two questions for
the indicator variables. The predictor variable questions
include the presence of angina (CVDCRHD4) and
presence of depression (ADDEPEV2). In contrast, the
indicator variable questions include self-assessment of the
presence of physical health problems (PHYSHLTH) and
self-assessment of the presence of mental health problems
(MENTHLTH).

This study used the descriptive, inferential, and
predictive analysis methods through the Statistical Analysis
System (SAS version 9.4) to determine the effect of
depression on the physical and mental health of adult
patients with angina.

Figure 1: Distribution of adult patients with angina.

After cleaning the large data, the first step was to
apply certain methods of frequency distributions to describe
the study variables. Then, the second step of the
investigation was to conduct certain inferential analysis
methods, such as the chi-square test, to evaluate the
association between these variables with a significance
level of P-value < 0.05. The final step was to confirm the
relationship among these variables and calculate the
percentage differences using a predictive analysis method,
such as logistic regression.

RESULTS

There were 450,013 participants in the BRFSS 2017. Of
these, 25,389 were adult patients diagnosed with angina.
There were 14,915 men and 10,259 women. Of these,
89,209 were diagnosed with depression. Of the adult
patients diagnosed with depression, 22,875 had angina
(Figure 1).

Of the adult patients with angina, 23,284 who did not
have depression and 20,816 who had depression had
physical health problems (Table 1). Moreover, 20,083 who
did not have depression and 18,567 who had depression
had mental health problems (Table 1).

The chi-square test was used to examine the
association between the study variables, including angina
and depression as predictor variables and physical and
mental health problems as indicator variables (Table 2).

Logistic regression was applied to confirm the

relationship between the study variables, including angina
and depression as predictor variables and physical and
mental health problems as indicator variables (Table 3).
To calculate the percentage differences of the effect of
angina alone and angina with depression on physical and
mental health problems, the odds ratio (OR) must be
obtained by logistic regression (Table 3).
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Table 1: Distribution of adult patients with angina by physical and mental health problems

Distribution of adult patients with angina
Variables Angina without depression Angina with depression
Male 13,301 12,025
Physical health problems Female 9,983 8,791
Total 23,284 20,816
Male 11,351 10,254
Mental health problems Female 8,732 8,313
Total 20,083 18,567
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Table 2: P-values in the chi-square test that was used to examine the association between predictor and indicator variables

P-values in the chi-square test
Indicator variables of HRQoL Angina PrediCtZL\é?r:iaata)Ledsdepression
Physical health problems ’I\:A:rlr?ale : 88881 : 88881
Mental health problems ’I\:A:rlr?ale : 88881 : 88881

ercentage differences

Table 3: P-value and odds ratio of logistic regression to confirm the relationship between predictor and indicator variables and calculate the

P-values and odds ratio of logis

tic regression

Predictor variable
Indicator variables Angina Angina and depression
Pr > chi-Sq OR Pr > chi-Sg OR
Physical health problems < 0.0001 0.732 < 0.0001 1.389
Mental health problems <0.0001 0.853 < 0.0001 1.192
DISCUSSION mental health problems is significant with Pr > chi-Sq. <

One of the best methods to assess a specific population is
to measure health using reliable and sensitive scales to
obtain significant and interpretable results for that specific
population. Since several studies showed that depression
has the ability to worsen angina as a health condition and
none of these studies investigated the influence of
depression on physical and mental health in adult patients
with angina, this study aimed to investigate that influence
by measuring physical and mental health problems in adult
patients with angina.

This study used data from the BRFSS 2017, which
had 450,013 participants, to confirm the influence of
depression on physical and mental health of adult patients
with angina. This study applied different statistical methods,
including descriptive, inferential, and predictive methods,
through the Statistical Analysis System (SAS version 9.4).

In the descriptive analysis, of the 450,013 participants
in the BRFSS 2017, 25,389 were adult patients diagnosed
with angina. There were 14,915 men and 10,259 women.
Of these, 89,209 were diagnosed with depression. Of the
adult patients with depression, 22,875 had angina (Fig. 1).
Moreover, of the adult patients with angina who did not
have depression, 23,284 had physical health problems and
20,083 had mental health problems. In contrast, of the
adult patients with angina who had depression, 20,816 had
physical health problems and 18,567 had mental health
problems (Table 1).

In the inferential analysis, the chi-square test was
used to examine the association between study variables,
including angina and depression as predictor variables and
physical and mental health problems as indicator variables.
By choosing a significance level of P-value <0.05, all
results of the inferential analysis showed P-values <0.0001,
indicating that there are significant associations among
angina, depression, and physical and mental health
problems (Table 2).

In the predictive analysis, logistic regression was
applied to confirm the relationship between study variables,
including angina and depression as predictor variables and
physical and mental health problems as indicator variables.
All results of the predictive analysis showed that the
relationship among angina, depression, and physical and

0.0001 (Table 3).

Furthermore, the OR were obtained by logistic
regression to calculate the percentage differences of the
effect of angina alone and angina with depression on
physical and mental health problems (Table 3).

Percentage differences of the influence can be
calculated using the following equation: [14] Percentage
differences = (VI-V2) / ((V1+V2)/2)*100
where
V1 = number of exposed cases
V2 = number of non-exposed cases

The OR of physical health problems in adult patients
with angina who did not have depression is 0.732, while
that in adult patients with angina who had depression is
1.389 (Table 3). This indicates that adult patients with
angina who had depression have 61.95% more physical
health problems than adult patients with angina who did not
have depression.

The OR of mental health problems in adult patients
with angina who did not have depression is 0.853, while
that in adult patients with angina who had depression is
1.192 (Table 3). This indicates that adult patients with
angina who had depression have 33.15% more mental
health problems than adult patients with angina who did not
have depression.

CONCLUSION

This study aimed to investigate the influence of depression
on physical and mental health of adult patients with angina.
Data were obtained from the BRFSS 2017 of the CDC. The
results of this study were based on 25,389 adult patients
with angina, and 22,875 of these patients had depression.
This study used different statistical methods, including
descriptive, inferential, and predictive methods, through the
Statistical Analysis System (SAS version 9.4). The study
showed that depression can increase physical health
problems by 61.95% and mental health problems by
33.15% in adult patients with angina. Therefore, based on
these findings, depression has a great influence on the
physical and mental health of adult patients with angina.
However, although this study showed the influence of
depression on physical and mental health in adult patients
with angina in both genders, a limitation of this study is that

1331 PJMHS Vol. 14, NO. 3, JUL — SEP 2020



Raed Abdullah Alharbi

it remains unknown whether depression affects the health
of men more than that in women
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