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Abstract
Background
Information showing risk factor trends in patients undergoing coronary artery bypass graft in Saudi Arabia is
scarce. Thus, we aimed to compare cardiovascular risk factors among coronary artery bypass graft patients
between two periods: 2012 and 2018.

Methods
This was a cross-sectional study based on hospital records at a tertiary center in Saudi Arabia. The medical
records of 72 patients in 2012 and 111 patients in 2018 were reviewed. The study included all patients who
underwent coronary artery bypass grafting for the first time. The chi-square test and independent t-test
were used for statistical analysis; P-values less than 0.05 were considered statistically significant.

Results
The mean (SD) of the patient age was 61.21 (9.74) years in the first period and 58.01 (11.14) years in the
second period. The number of patients who smoked was significantly higher in the second period of the
study (14.3% in the first period; 27.0% in the second period; P < 0.001). The study also showed an increase in
hypertension and diabetes mellitus in the second period compared to the first (70% vs 71.2% and 68.6% vs
72.1%, respectively), and a reduction in the percentage of patients with hypercholesterolemia (18.3% vs
17.1%). However, these findings were non-significant.

Conclusions
The percentage of smokers was significantly higher in the second period of this research as a consequence of
cultural variation and because of the popularity of water-pipe smoking in the society. We recommend the
need for increased awareness regarding smoking and the implementation of smoking-cessation programs.

Categories: Cardiac/Thoracic/Vascular Surgery
Keywords: coronary artery bypass grafting, risk factors, diabetes mellitus, hypertension, smoking

Introduction
Cardiovascular disease (CVD) refers to a group of illnesses that cause damage to the heart and blood
vessels [1]. Over the past years, CVD has been considered a health burden globally [2]. According to a study
by the World Health Organization in 2008, CVD was responsible for 7.3 million deaths worldwide [1].
However, in the Gulf region, CVD was reported to be the cause of 45% of all fatalities in the six Gulf
Cooperation Council nations. A high percentage of CVD fatalities were recorded in Oman and Kuwait (49%
and 46%, respectively), as well as in Saudi Arabia, United Arab Emirates, Bahrain, and Qatar (42%, 38%, 32%,
and 23%, respectively) [3-5]. In 2016, 37% of all the deaths in Saudi Arabia were caused by CVD [6]. As a
result, over the past decade, coronary artery bypass grafting (CABG) was widely adopted [7-9] and
represented 10% of all cardiac procedures in the United States [10].

Risk factors for CVD include hypertension (HTN), dyslipidemia, smoking, diabetes mellitus (DM), obesity,
lack of physical activity, and unhealthy diet [11-14], and these factors show variable trends over time [15].
Studies have shown the effect of the presence of multiple risk factors in the same individual, which can
increase disability and mortality rates [16]. A study published in 2012 showing the change in risk profile in
patients who underwent CABG revealed that there were more patients with DM and fewer smokers in 2009
compared to 2000 [17]. Today, patients undergoing CABG present with more risk factors and comorbidities
than in the past [18-20].
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A study conducted in Iran found an increase in the prevalence of multiple risk factors in individuals in 2016
compared to 2010 [16], whereas a study published in 2019, which reviewed all patients who underwent CABG
in Cape Cod Hospital in the United States between 2000 and 2014, revealed that patients who underwent
CABG between 2009 and 2014 were more likely to present with DM [21].

Information showing risk factor trends in patients undergoing CABG in Saudi Arabia is scarce, and it is
essential to recognize these trends to increase awareness in our society, which can, in turn, decrease the
incidence of CVD.

This study aimed to compare the cardiovascular risk factors among CABG patients between two periods:
2012 and 2018.

Materials And Methods
This was a hospital records based cross-sectional study performed in a tertiary center in Saudi Arabia. The
study was conducted from January 2019 and lasted four months. All data were obtained from medical records
of health information system (Phoenix) in King Abdulaziz University Hospital (KAUH), a tertiary center in
Jeddah, Saudi Arabia, and collected using a data collection sheet. All patients who underwent CABG for the
first time in 2012 or 2018 were included; patients who received reoperative CABG were excluded. We
reviewed the medical records of 183 patients and collected data that included the diagnoses of DM, HTN,
and hypercholesterolemia; tobacco smoking; and a family history of coronary artery disease (CAD).
Laboratory results were also collected, including hemoglobin A1c (HbA1c), high-density lipoprotein, low-
density lipoprotein, and triglycerides taken on the day of admission. We categorized the patients into three
groups: (1) those below 50 years of age, (2) those between 50 and 70 years of age, and (3) those above 70
years of age. Body mass index (BMI) was classified into categories according to guidelines of the Centers for
Disease Control and Prevention for screening for overweight and obese patients: (1) underweight, BMI

<18.5; (2) normal, BMI from 18.5 to <25; (3) overweight, BMI from 25 to <30; and (4) obese, BMI of 30 kg/m2

or higher [22]. Multimorbidity was described as the existence of two or more chronic conditions in one
patient. We distributed the patients into four groups based on the existence of CAD plus other morbidities as
follows: (1) those with CAD but without other chronic conditions, (2) those with CAD and one chronic
condition, (3) those with CAD and two chronic conditions, and (4) those with CAD and three chronic
conditions.

The study was approved by the Institutional Review Board of KAUH, and the Ethics Committee did not
require patient consent for medical records review. The collected data remained confidential and protected
during the study. It was conducted in the Cardiac Surgery Department.

We used IBM SPSS Statistics for Windows (version 21.0, IBM Corp., Armonk, NY, USA) for statistical analysis.
The chi-square test was used to assess the relationship between CAD and risk factors, and the independent
t-test was computed to compare between both patient groups. A P-value of <0.05 was considered
significant.

Results
We compared CVD risk factors among patients who underwent CABG between 2012 and 2018. The number of
CABG patient records reviewed was 183, 72 in the first period and 111 in the second period, accounting for
48.24% and 58.06% of patients, respectively, of patients who underwent cardiac surgery. Most of the patients
were men (156 [85.2%]). Patient age ranged from 27 to 88 years, with a mean (SD) of 59.27 (10.7) years. The
mean (SD) patient age was 61.21 (9.74) years for the first period and 58.01 (11.14) years for the second (P =
0.048), as shown in Table 1.
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Variables 2012-2013 (n = 72) 2017-2018 (n = 111) P-value*

Age (year), mean ± SD 61.21 ± 9.74 58.01 ± 11.14 0.048#

BMI (kg/m2), mean ± SD 28.37 ± 5.32 26.95 ± 3.93 0.073#

Age category (year), n (%)   <0.135*

<50 10 (13.9) 28 (25.2)  

50-70 50 (69.4) 70 (63.1)  

>70 12 (16.7) 13 (11.7)  

Sex (male), n (%) 60 (83.3) 96 (86.5) 0.708*

Smoking, n (%) 10 (14.3) 30 (27.0) 0.000*

Diabetes, n (%) 48 (68.6) 80 (72.1) 0.737*

Hypertension, n (%) 49 (70.0) 79 (71.2) 0.999*

Hypercholesterolemia, n (%) 13 (18.3) 19 (17.1) 0.960*

BMI categories (kg/m2), n (%)   0.027*

Underweight (<18.5) 2 (2.8) 2 (1.8)  

Normal (18.5 to <25) 15 (20.8) 42 (37.8)  

Overweight (25 to <30) 24 (33.3) 40 (36.0)  

Obese (>30) 31 (43.1) 27 (24.3)  

Comorbidity number, n (%)   <0.039*

1 16 (22.2) 11 (9.9)  

2 14 (19.4) 35 (31.5)  

3 30 (41.7) 53 (47.7)  

4 12 (16.7) 12 (10.8)  

TABLE 1: Comparison of risk factors among CABG patients in both periods
*Chi-square test; #Independent t-test.

SD, standard deviation; BMI, body mass index; CABG, coronary artery bypass grafting

Table 1 presents the relationship between smoking and CABG in both periods. There was a significant
increase in the number of smokers from 10 in the first period to 30 in the second period (14.3% vs 27.0%; P <
0.001). The number of CABG patients with DM increased from 68.6% in the first period to 72.1% in the
second period (P = 0.737). HTN diagnosis increased from 70% in the first period to 71.2% in the second

period (P = 0.99). The mean BMI was 28.37 (5.32) kg/m2 in the first period and 26.95 (3.94) kg/m 2 in the
second period (P = 0.073), and hypercholesterolemia decreased from 18.3% in the first period to 17.1% in the
second period (P = 0.960).

We classified the patients based on age, BMI, and number of comorbidities. Patient distribution according to
age showed the following: (1) below 50 (9.7% in the first period; 21.6% in the second period), (2) between 50
and 70 (73.6% and 64%, respectively), and (3) over 70 years (16.7% and 14.4%, respectively). According to

BMI, the number of patients in the standard weight group (BMI: 18.5 to <25 kg/m2) increased from 20.8% in
the first period to 37.8% in the second period, as did the number of patients who were overweight (33.3% to
36%, respectively). According to number of comorbidities, the percentage of patients with CAD and one
chronic disease increased from 19.4% in the first period to 31.5% in the second period, and those with CAD
and two chronic diseases from 41.7% in the first period to 47.7% in the second period.

As shown in Table 2, a statistically significant relationship was found between CABG patients in both time
periods with regard to HbA1c (P = 0.022).
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Variables 2012-2013, mean ± SD 2017-2018, mean ± SD P-value* Df

HbA1c (mg/dL) 8.86 ± 2.32 7.9 ± 2.29 0.022 1

Cholesterol (mg/dL) 4.43 ± 1.18 4.31 ± 1.51 0.550 1

LDL (mg/dL) 2.87 ± 0.91 2.93 ± 0.17 0.726 1

HDL (mg/dL) 0.92 ± 0.23 0.93 ± 0.20 0.746 1

TG (mg/dL) 1.75 ± 0.87 1.93 ± 1.13 0.255 1

TABLE 2: Laboratory findings of CABG patients in both periods
*Independent t-test.

SD, standard deviation; Df, degree of freedom; HbA1C, hemoglobin A1c; LDL, low-density lipoprotein; HDL, high-density lipoprotein; TG,
triglyceride; CABG, coronary artery bypass grafting

Discussion
In this study, we aimed to compare risk factor trends among patients undergoing CABG for the first time
between 2012 and 2018. A slight decrease in the mean age of CABG patients was found in the second period
mainly in patients younger than 50 years. A study conducted in Iran showed similar results, with a reduction
in the mean age and increase in CABG patients younger than 50 years in 2016 [23]. This finding may be due
to the increased development of the Kingdom of Saudi Arabia (KSA). For example, increasing investments
have led to an increase in fast-food restaurant chains and luxury services that have reflected on the citizens’
health (having a more sedentary lifestyle) [24-26].

Our data demonstrate a reduction in mean BMI, with a significant elevation in the normal and overweight
BMI groups of CABG patients in the second period. A study found an increase in the percentage of
overweight Indian patients undergoing CABG surgery [27]. To explain the increase in the normal BMI group,
we assume that the decrease in the obese group and slight increase in the overweight groups led to an
increase in the normal group. Furthermore, we believe that the more marked reduction in BMI among CABG
patients is due to the effect of social media.

The number of patients who smoked was also elevated in our study, and similar results were noted in studies
from China and the United States [17,28]. Despite governmental and individual efforts toward controlling
and prohibiting the use of tobacco products and shisha (water-pipe) [29], these are still becoming more
prevalent in Arab countries and are considered fashionable among the youth.

An increase in DM and HTN and a slight reduction in hypercholesterolemia were found in our study. Studies
conducted in Iran in 2008 and in the United States in 2019 reported similar results [21,30]. These findings
may be related to the global increase of DM and HTN considering individuals’ lack of exercise, busy work life,
and poor eating habits [6]. The significant increase in comorbidity groups 2 and 3 could be a result of the
same reasons mentioned. 

According to our data, a significant decrease in the level of HbA1c was noticed among the CABG patients in
2018. Awareness programs and campaigns in KSA, initiated by the Ministry of Health and implemented by
health workers and medical students, have had a beneficial impact on the community and account partially
for this result [6].

This study has several limitations. First, it was conducted in a single tertiary center; thus, the sample size
was small. Conducting more studies in primary centers should help to verify our findings. Another limitation
is the two separate periods we used, as we could include only the documented data available in the patients’
records regardless of their quality. Conducting similar studies in multiple centers with larger sample sizes
should also help clarify our findings. Furthermore, a case-control study design could be used to study the
effects of the risk factors in individuals as well as future complications.

Conclusions
This paper compared risk-factor trends among first-time CABG surgery patients between two different time
periods. The most prominent finding in this study is that the percentage of patients who smoked was
significantly higher in the second period. This raises concern regarding the insufficient prohibition of
tobacco products and water-pipes. To overcome this, both national and individual awareness campaigns and
smoking cessation programs should be increased.
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