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ABSTRACT

Coronary Artery Disease (CAD) is one of the non-communicable diseases which need concern nowadays
because it leads cause of the death worldwide and estimates attacking more people in year by year. The risk
factors of CAD divided into two categories such as modifiable risk and non-modifiable risk presented in this
study including hypertension and sex. The study aimed to analyze the risk factor of hypertension and sex to
CAD in patients who visited Cardiovascular Polyclinic of Jemursari Islamic Hospital in April 2017. The
research was non-reactive study with analytical research design involved 850 respondents as the sample which
chosen by systematic random sampling from 2474 people as the population. The data were analyzed with R
using test of chi square and test of binary logistic regression. The result showed in chi square test that there was
a relationship between hypertension and sex with CAD. In addition, factors of hypertension and sex were
significantly related to CAD with the test of binary logistic regression. In conclusion, hypertension and sex were
the risk factors of CAD and hypertension and sex were associated with CAD. The study suggested taking anti-
hypertensive drugs for the treatment of hypertension in order to reduce the CAD risk, to reduce the consumption
of salt and categorized the modifiable risk for men and women as the prevention from sudden coronary death.
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INTRODUCTION

Coronary Artery Disease (CAD)
still becomes the leading cause of death
worldwide in non-communicable disease
(Hanson et al., 2013). CAD refers to the
pathologic process of atherosclerosis
affecting the coronary arteries (Hanson et
al., 2013). CAD is one of cardiovascular
disease which predicted to be the main
cause of death globally within the next 15
years particularly in developing countries
(Hansson, 2005). Indonesia as one of
developing countries had a high prevalence
of CAD. According to 2013 Basic Health
Research (Riskesdas), conducted by Health
Ministry of Republic of Indonesia, the
prevalence of CAD estimated 1.5% of the
Indonesia population (Kementerian
Kesehatan RI, 2013). Moreover, the health
survey estimated 375,127 individuals with
CAD in East Java Province by 2013 (Pusat

Data dan Informasi Kesehatan RI, 2014).
The province’s ranking was 2" highest of
CAD among other provinces in Indonesia,
Surabaya, one of the cities in East Java
Province, also indicated a high prevalence
of CAD based on the data from Jemursari
Islamic Hospital which located at the
downtown of Surabaya. The medical
record of Jemursari Islamic Hospital noted
5,649 outpatients have CAD between
January—July 2017 (Medical Record of
RSI Jemursari, 2017).

CAD factors divide into two types,
non-modifiable risk and modifiable risk.
The non-modifiable risks for CAD are age,
race, sex, and heredity of CAD (Rosendoff
et al., 2015). Several studies found the
majority sex who had CAD were male
(Hansson, 2005; Yulsam et al., 2015). The
modifiable risks are several risks that can
be managed through lifestyle and treatment
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(Hanson et al., 2013)
hypertension.

Hypertension is an independent risk
factor for CAD for all age or race or sex
based on  epidemiological  studies
(Rosendoff et al., 2015). The 7™ Report of
the Joint National Committee used the
definition of hypertension as systolic blood
pressure (SBP) of >140 mmHg or diastolic
blood pressure (DBP) of >90 mmHg
and/or the current treatment of anti-
hypertensive  drugs  (Joint  National
Committee VII, 2004). According to the
result of 2013 Basic Health Research, the
prevalence of hypertension in age >18
years old estimated 25.8% of the Indonesia
population (Kementerian Kesehatan RI,
2013).

Sex is an important variable for
understanding the risk factor of CAD
nowadays. By identifying sex into research
can lead better science and improve the
prevention, diagnosis, and treatment both
males and females in CAD (Humphries et
al., 2017). The risk factor of CAD in both
men and women could be difference
because their biological mechanism is also
different. Some studies seemed to believe
that risk factor of CAD in women is a
unique case due to hormone and
reproduction (Mackay & Mensah, 2004).
Referring to those facts force us to do the
most recent research of CAD risk factor in
order to consider the prediction,
prevention, and treatment. Besides, risk
factor analysis can help the primary health
care provider to identify patients who need
more intensive diagnosis and treatment.
Therefore, we need to analyze the risk
factors of CAD particularly sex.

As mentioned by Dinas Kesehatan
of East Java Province at Health Report
2015, Surabaya city had 137,337 patients
with  hypertension as the highest
prevalence of hypertension among other
cities and regions in East Java Province
(Dinas Kesehatan Jawa Timur, 2016).
Another fact, as stated by Dinas Kesehatan
of Surabaya, hypertension was ranked in 7
among top ten the most diseases in

including
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Surabaya during January — December 2016
(Dinas Kesehatan Kota Surabaya, 2017).
Therefore, discovering those data assured
this study to investigate the risk factor of
CAD from  hypertension  variable.
Jemursari Islamic Hospital located in
Surabaya has the cardiovascular polyclinic
and received 8520 patients in 2016. Its
medical record revealed that the
cardiovascular polyclinic diagnosed 4371
patients with CAD and 992 patients with
hypertension during September 1, 2016 —
February 28, 2017. The study chose this
hospital for its huge record of CAD
patients and hypertension patients to
research the risk factor of CAD.

This study sought to analyze the
risk factors of hypertension and sex to
CAD at Jemursari Islamic Hospital
Surabaya as 18,345 outpatients visited its
Cardiovascular Polyclinic between
January—July 2017. This study also could
provide the data for the recent situation of
CAD in Indonesia especially in Surabaya
due to a large population for this research.

METHODS

The research was a non-reactive for
using the medical record from Jemursari
Islamic Hospital Surabaya because the
respondents or the subjects of this study
were not aware as part of the research
project (Lee, 2000). The study conducted
analytical research design with cross-
sectional approach to identify the risk
factor of Hypertension and sex to CAD. It
took the secondary data of outpatients
attended Cardiovascular Polyclinic of
Jemursari Islamic Hospital Surabaya in
April 2017. The population was 2,474
patients and the sample involved 850
patients  using  systematic ~ random
sampling.

The research variables were CAD
status (yes and no), Hypertension status
(yes and no) and sex (female and male)
from the medical record of outpatients of
Cardiovascular Polyclinic. Data collecting
took directly from the medical record as
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the secondary data from the hospital
information system especially the unit of
medical record of Jemursari Islamic
Hospital. All of disease code categorized
as stated by ICD-10 (International
Statistical Classification of Diseases and
Related Health Problems 10) which
defines the universe of diseases, disorders,
injuries and other related health conditions
for all clinical and research purposes
(WHO, 2016). The code disease for CAD
was [25.4 or Coronary Artery Aneurysm
and hypertension with the code of 111.9
and I110. The study was approved by the
local ethics committee and the hospital
itself. Statistical analysis used R Program
version 3.3.2 with regression of binary
logistic test for analyzing the multivariable
with nominal variable and with chi square
test for analyzing the relationship between
the independent and the dependents.
Statistical significance was assumed when
P was < 0.05 (two-tailed).

RESULTS

The distribution of characteristic
respondents divided into three variables
which were CAD, hypertension and sex.
All of variables categorized into two
groups describing the frequency and its
percentage. Among those variables,
hypertension and sex were treated as
independent variables.

Table 1. Frequency Distribution of CAD

Table 1 described the result that the
number of respondents with no CAD was
more than those people with CAD.

Table 2. Frequency Distribution of

Hypertension
Hypertension  Frequency Per‘é;:)tage
Yes 597 702
No 253 29.8
Total 850 100

Source:Medical Record of Jemursari Islamic
Hospital, 2017

The result of table 2 described that
the frequency of respondents with
Hypertension was more than those patients
with  no Hypertension. The most
hypertension was essential hypertension
and hypertensive heart disease with or
without congestive heart failure.

Table 3. Frequency Distribution of Sex

Percentage
Sex Frequency (%)
Male 413 48.6
Female 437 514
Total 850 100

CAD Frequency Per((:g/::)tage
Yes 366 43.1
No 484 56.9
Total 850 100

Source:Medical Record of Jemursari Islamic
Hospital, 2017

Source:Medical Record of Jemursari Islamic
Hospital, 2017

Table 3 summarized the entire of sex
characteristic from the respondents that the
female patients were more than the male
patients. The difference between male
group and female group was not too far,
only 2.8%.

Table 4 showed the relationship
between independent variables and CAD
using Chi Square test. The relationship of
hypertension with CAD was statistically
significant where p value < 0.05. It also
same for the interaction between sex and
CAD showed a significant relationship
where p value < 0.05.
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Table 4. The Chi Square Test of the Independents Variables with CAD

. CAD
Variable Category Yes % NG % p Value
Hypertension Yes 234 39.2 363 60.8 0.0001258
No 132 52.2 121 47.8
Sex Male 206 49.9 207 50.1 0.0006307
Female 160 36.6 277 63.4

Table 5. The Binary Logistic Regression

Test of the Risk of CAD
Variable B Std.
Error
Intercept -0.193  0.148 0.193
Hypertension -0.491 0.153 0.001
(Yes)
Sex(Male) 0.515 0.141 0.000

The binary logistic regression was
used to calculate a function model for
evaluation whether the risk factors
influenced CAD event. Table 5 showed
that hypertension and sex were included as
the risk factor of CAD because each
variable has p value < 0.05. It also enabled
the public health stakeholder to determine
which characteristics were independently
associated with the CAD event.

B was the value for the model to
predict the probability from independent
variables determined the dependent
variable. The estimated model of binary
regression logistic for the risk factor of
hypertension and sex to CAD was written

below,
1

f(z) = 1 + g0193+0.491(Yes)—0.515(Male)

Interpreting the estimate from binary
logistic regression test was also important
in order to know the probability from each
risk factor. The probability to occur CAD
for a male patient who had hypertension
was 0.49. In other risk factors, the
probability from a female patient who had
hypertension to occur CAD was 0.335. For
the men who had not a history of
hypertension, the probability was 0.58 to

present CAD. As the women, they who
had not hypertension, the probability to get
CAD event was 0.45.

DISCUSSION

Hypertension is not only the
strongest risk in CAD but also for all
almost cardiovascular diseases such as left
ventricular hypertrophy, valvular heart
diseases, and cardiac  arrhythmias
(Kjeldsen, 2017). It has become one of the
major cardiovascular disease risk factors
and the second major of risk factors after
alcohol in low mortality developing
countries including Indonesia by 5%
(Mackay & Mensah, 2004). The significant
relationship between hypertension and
CAD occurred because the high blood
pressure increases the blood flow faster so
result the damage in the blood vessel
(Naga, 2012).

The result from the study that
hypertension was a significant as the CAD
risk factors compared to the study
conducted by Xu et al. (2017) which also
showed same result for a significant
determinant between hypertension and
CAD. Moreover, their study supported the
result of hypertension was higher in
women than in men (Xu et al.,
2017).However, the result was contrary to
a study from the University of Ottawa
Heart Institute which aimed to identify the
interaction between hypertension and high-
risk CAD (Yang et al., 2015).

Patients with hypertension have a J
shaped  relationship  between  blood
pressure and morbidity or mortality
particularly to those patients with CAD
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(Jennings, 2015). The J shaped relationship
was a curve that explained the lower blood
pressure may be related to increased
mortality in  various cardiovascular
diseases (Lee et al., 2017).Although many
research has been questioning this
theoretical reason but this curve was strong
theory particularly to those with CAD
(Jennings, 2015). Blood flow to the
myocardium occurs during diastole so
perfusion pressure may be impaired when
there is a combination of obstructive
coronary artery disease and low diastolic
pressure. Furthermore, many people with
hypertension develop left ventricular
hypertrophy. The combined effects of low
perfusion pressure and  obstructive
coronary disease are likely to be enhanced
when there is a thicker myocardium as the
sub-endocardial layer is particularly
vulnerable to ischemia (Jennings, 2015).

The risk of cardiovascular disease
doubles for every ten point increase in
diastolic blood pressure or every 20 point
increase in systolic blood pressure
(Mackay & Mensah, 2004). This fact has
been shown for all ages (Kjeldsen, 2017).
The relationship with blood pressure
extends from high blood pressure levels to
relatively low values of 110-115 mmHg
for systolic blood pressure and 70-75
mmHg for diastolic blood pressure.
Systolic blood pressure is a more potent
predictor of occasions than diastolic blood
pressure after the age of fifty years
(Vishram et al.,, 2012). Systolic blood
pressure and isolated systolic hypertension
were major CAD risk factors in both sexes
at all ages (James et al., 2014). In patients
at the age of < 50, diastolic blood pressure
was the strongest predictor of CAD risk
but contrary to the patients at the age of 60
and older, it was negatively related to CAD
risk so that pulse pressure became
remarkable to systolic blood pressure
(Franklin et al.,, 2001). In addition,
diastolic blood pressure <60 mmHg also
associated with increased risk of CAD only
for patients with atherosclerosis (McEvoy
et al., 2017).

It still believed that major risk
factors from hypertension can be changed
(Kotseva et al., 2012). Information such as
hypertension is always available including
sex, age and diabetes history (Xu et al.,
2017). The early diagnosis of CAD can
help in determining life style changes in
high risk patients and reduce their
complications. The high risk patients need
to be considered by health services as the
candidates for more aggressive
management that may include -cardiac
cauterization (Xu et al., 2017).

There was uncommon finding
about our study. Unlike the study from
Zahrawardani  (2013), this research
revealed that the  patients  with
hypertension and no CAD were higher
than those with hypertension and CAD
(see table 4). We assumed the patients with
hypertension used to see the doctor every
month to be checked and have medications
refilled or adjusted. They frequently
obtained anti-hypertensive drugs for
treatment. Rosendoff (2015) stated that the
risk of CAD in the patients with
hypertension has shown to be greatly
reduced with effective anti-hypertensive
therapy. Therefore, treatment has the main
effect to prevent the risk factor of CAD
because it affected to lower blood pressure.
Kjeldsen (2017) also mentioned the
individuals with high blood pressure and
no other risk factor have low risk in
cardiovascular disease.

Jennings (2015) indicated that
patients who had hypertension and knew
they have coronary disease were likely to
be more receptive to obtain treatment
recommendations including those related
to physical activity and nutrition. Some
more extensive guidance on non-drug
measures, such as early diagnosis and
health promotion, for this population
would be welcome. As contended by
Kjeldsen (2017), anti-hypertensive
treatment strategies such as initiation and
intensity of treatment, use of drug
combination, as well as other treatments
applied for those patients in high risk.



Besides, for lower risk individuals, they
may obtain other different treatments from
those in high risk individuals. This was
because of the evidence found in high risk
people blood pressure control was more
difficult and required more frequently the
combination of anti-hypertensive drugs
together with other therapy first of all
statin treatment (Kjeldsen, 2017).

Life style is an obvious reason
about why the hypertension prevalence
always high in Surabaya, particularly salt
consumption. Indonesians frequently take
a high consumption of salt for their food
because they prefer to add salt in order to
make delicious taste. As eloquently stated
by the data of 2013 Basic Health Research
(Riskesdas), 48.6% of males and 47.7% of
females consumed the salt 1-6 times per
week. Aprillia (2007) in her study revealed
that there was correlation between
consumption of salt and blood pressure in
patients who attended at Dr. Soetomo
Health Care Services Surabaya. Her
respondents indicated a high intake of salt
with 4-5 times or more than 5 gram
because the recommended of salt
consumption is less by 5 gram (Aprillia,
2007).

Hypertension  relates to  diet
especially food contained salt and the food
processing may be high in salt. In addition,
people used to add salt for taste. Dietary
salt increased blood pressure in most of the
people with hypertension, and in about a
quarter of those with normal blood
pressure, particularly with growing age.
An excessive intake of salt independently
would increase the risk of CVD in
overweight people (Mackay & Mensah,
2004). So, lowering dietary salt is the
recommendation for patients in the risk of
hypertension. In other words, the treatment
with anti-hypertensive drugs for high risk
patients still implement as the strategy for
initiation and intensity of treatment but it
may be different from those patients in
lower risk (Kjeldsen, 2017).

Investigation among other studies,
they showed as same as the result that
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there was interaction between sex and
CAD (Xu et al., 2017; Yang et al., 2015).
Furthermore, many studies documented
that there was a sex difference in the
burden of risk factors among patients with
CAD (Lotfi-Tokaldany et al., 2017).
Overall, 49% of males and 32% of females
over 40 years are at risk of CAD in their
life (Jacobs, 2009).

Most of CAD patients here were
males like other studies also showed that
males were more likely to occurred CAD
compared to females (Yulsam, et al., 2015;
Susilo, 2015; Zahrawardani, et al., 2013).
Nonetheless, the majority of the risk
factors for CAD was similar for male and
female (Yahagi et al., 2015) including high
blood pressure as the modifiable risk.
Another study also concluded higher rates
of CAD among male compared with
female (Mackay & Mensah, 2004).

A study in Finland revealed that the
incidence of CAD in men was
approximately three times higher and
mortality was approximately five times
higher than in women (Jousilahti et al.,
1999). The CAD prevalence was higher in
males than in females because men’s
characteristics such as the incidence of
angina, total cholesterol ratio, smoking
habits and serum creatinine were higher in
males than females (Jousilahti et al., 1999;
Xu et al., 2017). Besides, the differences in
serum total cholesterol level, body mass
index, blood pressure, and diabetes
indicates about 1/3 of the age-related
increase in CAD risk among men and
50%-60% among women (Jousilahti et al.,
1999). Xu et al. (2017) added the fact that
the male sex had an odds ratio of 1.96
which implied a male patient has 1.96
times higher risk of CAD than in females.
The onset of CAD in males usually obtains
from myocardial infarction or sudden
coronary death (Papakonstantinou et al.,
2013). Cholesterol profiles of males and
females particularly levels of low-density
lipoproteins were lower in women than in
men until the age of 50 (Yahagi et al.,
2015). Hormonal status has known
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influencing CAD risk in male because
women has estrogen with its impact of
protective from atherosclerosis events
(Braundwald & Antman, 2010). Those sex
differences explained the most of the risk
factors were more favorable in females but
the sex difference diminished with
increasing age (Yahagi et al., 2015).

According to Duenas et al. (2011),
although males experience CAD four times
more than females, females were more
likely to die after the first episode of an
acute myocardial infarction. In cardiac
anatomy-biology, females have smaller
and stiffer hearts than males (Regitz-
Zagrosek et al., 2010), as left ventricular
mass is higher in men than in women after
puberty (Campbell et al, 2011).
Furthermore, the females’ vasculature is
also smaller and stiffer (Duenas et al.,
2011).

CAD in females lags behind males
by 10-15 years as the result of the
protecting  effect of estrogen on
atherosclerosis and decreasing the risk
factors in younger women (Burke et al.,
2001). Moreover, women compared to
men had a lower burden of CAD with up
to 50% at age 30-44 group and 40% at age
45-59 group (Chiha et al., 2015). Estrogens
played a significant role in the difference
of CAD (Papakonstantinou et al., 2013).
There are many benefits from estrogen in
biologic = mechanism including: (1)
increasing HDL and decreasing LDL
cholesterol levels; (2) enhancing the
release of nitric oxide from endothelial
cells so that resulting in increasing
vasorelaxation; (3) endothelium dependent
vasodilation and (4) positive effect of
hemostatic (Humphries et al., 2017).
However, women have higher risk of
hypertension than men because the factor
of its disorder related to pregnancy and
reproduction specifically preeclampsia,
hypertensive  disorder of pregnancy,
menarche, menopause and gestational
diabetes (Mehta et al., 2016). In addition,
cholesterol profiles of women and men
differ with age such as when low-density

lipoproteins levels increased in women
after the age of 50 so this change lipid
levels may increase CAD in older women
(Yahagi et al., 2015).

In women, the role of menopause
has a crucial part as risk factors for CAD
because the CAD risk will increase after
the menopause (Yahagi et al., 2015). After
menopause, low density lipoprotein
cholesterol level and the total cholesterol
level in women increased
(Papakonstantinou et al.,, 2013). Early
menopause before age 45 also showed to
be related with an increased CAD risk as
compared to women in whom menopause
occurs later than 45 years old (Muka et al.,
2016). Early menarche significantly
associated with an increased risk of CAD
mainly women who have early menarche
at age 10 (Canoy et al., 2015). In addition,
women who smoke and have high
triglyceride levels, diabetes, obesity and
depression are at higher risk of CAD than
men who smoke (Mackay & Mensah,
2004; Humphries et al., 2017). Depression
in women refers to early life trauma and
symptoms of PTSD (Post Traumatic Stress
Disorders) which related to increased risk
of CAD even in younger women (Korkeila
et al, 2010; Edmondson et al, 2013).

Generally, compared to males,
females were more vulnerable to high
blood pressure, hypercholesterolemia,
peripheral vascular disease, diabetes
mellitus, and unstable angina
(Papakonstantinou et al., 2013).
Furthermore, despite females have less
extensive disease among patients with
unstable and stable angina pectoris
compared to males, the former have more
severe symptoms (Tamis-Holland et al.,
2011). Moreover, even left ventricular
systolic dysfunction was less frequent in
females; they more often have congestive
heart failure (Papakonstantinou et al.,
2013). Female patients with CAD also
receive less intensive treatment than male
patients (Lawesson et al., 2012) because
they neglect health care needs due to their
household obligation (Duenas et al., 2011).



The rate of coronary death in women with
CAD was twice higher than in men after
myocardial infarction and
revascularization procedure
(Papakonstantinou et al., 2013).

The difference of the burden CAD
between women and men is confirmed by
presenting with chest pain and the
investigation of suspected angina (Chiha et
al., 2015). Furthermore, CAD was
accompanied by more severe symptoms of
typical or atypical angina in women than in
men for any given extent of disease
(Papakonstantinou et al., 2013).
Cardiovascular diseases including CAD
still remain the most common cause of
death in non-communicable disease for
both women and men (Yahagi et al., 2015).
According to the risk factor from some
studies between men and women
suggested categorizing the modifiable risk
factors of CAD into specific groups of men
and women. It can improve the prevention
of CAD and reduce the sudden coronary
death.

CONCLUSION

The study showed significant
relationship between hypertension and
CAD. Another finding showed statistically
significant the interaction between sex and
CAD among the cardiovascular polyclinic
in Jemursari Islamic Hospital Surabaya.
Hypertension and sex were significant as
the risk factors of CAD.

This study suggest to reduce the
intake of salt in dietary of daily life to
prevent from hypertension, to obtain anti-
hypertensive drugs for lowering the CAD
risk and to divide the modifiable risk
factors between men and women to
prevent CAD because even all most of the
risk factors were similar but there were
some were unique case in women.
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