Original Article

Prevalence of Cardiovascular Disease and Associated
Risk Factors among Adult Population Attending Fitness
Center/Gymnasium in Arar

Anshoo Agarwal'*, Rahma Hamayun Fazeel?, Hana El-Sayed Abdel Rahman?, Atheer Muteb K Alenezi!, Dhari Atallah S Alshammari?,
Manal Hajea E Alenzi!, Talal Ahmed Albalawi', Yazed Muteb K Alenezi*, Rahaf Hajea E Alenazi*

!Department of Pathology, Faculty of Medicine, Northern Border University, Arar, Saudi Arabia. 2Department of Pharmacology, Faculty of
Medicine, Northern Border University, Arar, Saudi Arabia. *Department of Family and Community Medicine, Faculty of Medicine, Northern
Border University, Arar, Saudi Arabia. “Faculty of Pharmacy Northern Border University, Rafha, Saudi Arabia.

Abstract

Cardiovascular disease is the most frequent cause of death in Saudi Arabia; next to road traffic accidents. Both resistance and aerobic exercises
provide the greatest benefits as the best exercise modality for the prevention of cardiovascular diseases. To determine the prevalence of
cardiovascular disease and associated risk factors among the adult population attending the Fitness center/Gymnasium in Arar, Kingdom of
Saudi Arabia. In a randomized cross-sectional prospective study, unselected adult population attending a Fitness center/Gymnasium in Arar,
Kingdom of Saudi Arabia was screened for Obesity, Diabetes mellitus, and hypertension and its risk factors. The outcomes of this study were
analyzed using the SPSS program using a pre-tested questionnaire. The study included 213 participants more than half of them 57.7% 20-30
years old, 63.8% females, and 36.2% males. 72.3% of participants joined the club for general health and fitness, 33.8% to lose weight, and
22.1% to spend spare time. Only 10.8% had been diagnosed with high blood pressure. 89.2% correctly answered that practicing physical
activity can reduce the risk of cardiovascular disease. 84% said that walking can prevent the risk of cardiovascular disease and 68.5% said
that usual physical activity for 150 minutes a week will reduce your chance of having a heart attack or stroke. Participants showed good
awareness of cardiovascular disease risk factors among participants which was in the same line with other reported studies. Also, they know
the role of physical activity in reducing the risk of cardiovascular disease risk.
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factors management [5, 6]. Massive population screening for
cardiovascular risk is needed and adequate blood pressure
and glycemic control are essential to reduce associated
mortality and morbidity [7].

INTRODUCTION

Cardiovascular diseases have become a global epidemic and
are an important public health challenge in both economically
developing and developed countries [1]. The global
prevalence of these risk factors is being increased every day.
Cardiovascular disease is the frequent cause of death in Saudi
Arabia; next to road traffic accidents. Hypertension that is not
controlled is related with an end-organ damage which
includes heart disease, stroke, blindness, and renal disease
[2]. One of the most damaging complications of hypertension

Aerobic exercise training yields important health benefits.
Just 15 minutes of moderate-intensity exercise a day can
reduce the risk of premature death from cardiovascular
disease [8, 9]. The Health benefits of exercise are usually

may be prevented with proper blood pressure control [3]. As
there is a high prevalence of cardiovascular risk factors in the
Kingdom of Saudi Arabia and these days many people are
aware of it but many are still ignorant. We wish to study how
many adults in Arar in the Kingdom of Saudi Arabia join a
gymnasium and fitness centre to do regular exercise to reduce
the risk for cardiovascular diseases. Many of these adults
attending fitness centres may have been spending most of the
day at home and therefore are at risk of various metabolic
disorders due to ignorance about the food they eat that may
be salt-laden or high in oil adding to their physically inactive
lifestyle [4]. This subpopulation requires intensive care
comprising intensive health education in cardiovascular risk
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based on endurance training, such as running and cycling [8].
Resistance training and strength training are already known
to reduce the risk of type 2 diabetes and improve bone health,
but much research is lacking on its impact on the development
of cardiovascular disease and metabolic syndrome. Not done
[9]. People who follow exercise guidelines (two or more
sessions per week) have a lower risk of developing
cardiovascular diseases [10-12]. Resistance exercise for even
less than one hour per week is associated with a 29 percent
lower risk [13-15]. Both resistance and aerobic exercises
provide the greatest benefits as the best exercise modality for
the prevention of cardiovascular diseases [16].

We aim to study if our study results can indicate that exercise,
such as two 30-minute sessions per week, has the most
beneficial effect among adults attending a gymnasium.
Fitness center. Based on our results we wish to create
awareness by giving medical recommendations for
preventing metabolic syndrome and future cardiovascular
disease."

Aims

To determine the prevalence of cardiovascular disease and
associated risk factors among the adult population attending
the Fitness center/Gymnasium in Arar, Kingdom of Saudi
Arabia.

Objectives

1. To study the prevalence and awareness of obesity among
the adult population attending a  Fitness
center/Gymnasium in Arar, Kingdom of Saudi Arabia.

2. To study the prevalence and awareness of cardiovascular
disease risk factors among the adult population attending
the Fitness center/Gymnasium in Arar, Kingdom of Saudi
Arabia.

3. To study the effect of different types of exercises
undertaken by the adult population attending the Fitness
center/Gymnasium in reducing cardiovascular risk
factors.

MATERIALS AND METHODS

In a randomized cross-sectional prospective study, unselected
adult population attending a Fitness center/Gymnasium in
Arar, Kingdom of Saudi Arabia was screened for Obesity,
Diabetes mellitus, and hypertension and its risk factors. To
study the demographic details and to get data for our research
objectives, a structured questionnaire was given randomly to
the participants who were taken from most of the Fitness
centers/Gymnasium for adults in Arar, Kingdom of Saudi
Arabia.

Step 1: The questionnaire addressing personal information,
bio-data, habits, and practices related to the risk factors of
cardiovascular diseases as well as their educational status
[includes age, nationality, occupation, education,
employment status, marital status, diet intake, fast food
intake, smoking, drinking energy drinks, hypertension

awareness, history of diabetes or any other cardiovascular
disease, the status of exercise].

Stage 2: Measurement of blood pressure by
sphygmomanometer for three consecutive days with one-
week intervals for more accurate assessment Hypertension
was described as BP > 140 and/or > 90 mmHg or being on
drug therapy (WHO 2011 guidelines).

Stage 3: Anthropometric data collection includes Body mass
index (BMI), Waist-hip ratio Height, and body mass was
determined using a stadiometer and scales respectively.

Statistics

The data obtained from the Feedback form analysis was
entered into Microsoft Excel 2013. Microsoft Excel and
Statistical Package for Social Science (SPSS) software
program (IBM SPSS v.20 Inc., Chicago Il, USA) were used
for descriptive analysis of the data. The results were
presented as percentages and frequency distribution. The Chi-
square test was utilized to evaluate the relationship between
various categorical variables. P-value< 0.05 was regarded
considerable.

REsuLTs AND Discussion

Table 1: show the sociodemographic characteristics of
participants, the study included 213 participants more than
half of them 57.7% 20-30 years old, 63.8% females, and
36.2% males. 62.9% were single and 34.7% were married.
52.1% were healthy weight, 29.1% overweight, and 9.4%
were obese.43.7% were students and 38.5% were the
employee. As regards educational level 81.2% had collegiate.
39.9% of participants had a monthly income of more than
2000.

Table 2: show the prevalence of CVS risk factors and
physical activity, 72.3% of participants joined the club for
general health and fitness, 33.8% to lose weight, and 22.1%
to spend spare time. The majority (95.8%) of participants
have not been diagnosed with heart disease, a third of them
(31.5%) are worried about getting heart disease but 68.5%
know that heart disease can be prevented and 26.8% have a
family history of heart disease. Only 16% reported a family
member who died of heart disease in 32.4% of them the
family member was grand and 61.8% reported that the person
who died of heart disease was over 60 years. Only 15% were
smokers of them 37.5% had been smoking for 6-10 years.
67.1% reported that they eat healthy meals but 54.5% prefer
fast food and 43.7% said that they eat fruits and vegetables
daily. 78.4% had an idea about an unhealthy diet, 81.7%had
information about obesity and overweight, 69.5% tried to lose
weight and only 18.8% suffer from a chronic disease. 28.2%
of participants reported low-intensity physical activity most
weeks and 22.1% had high-intensity physical activity three or
more times a week. Only 10.8% had been diagnosed with
high blood pressure, 56.5% from them taking prescription
medications to lower blood pressure, 30.4% follow a special
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diet to lower their blood pressure and 82.6% monitor their
own blood pressure. 13.6% had been diagnosed with an
increased level of body fat, and 37.9% of them follow a
special diet to lower blood cholesterol. 8.5% of participants
had been diagnosed with diabetes, 33.3% of them
administrate insulin as a treatment, and the same percentage
for oral antidiabetic medications. 43.7% of participants had a
family history of diabetes and for women, only 12.5% had a
history of gestational diabetes. 40.8% of participants reported
they were under pressure all the time.

Table 3: show the knowledge of participants about CVD risk
factors and their prevention, most participants 89.2%
correctly answered that practicing physical activity can
reduce the risk of cardiovascular disease, and nearly half of
participants 55.4% know that eating a lot of red meat
increases the risk of cardiovascular disease, 54% said that
high blood pressure is defined as 120/80 or higher
(systolic/diastolic).

As shown in Table 4, 70.9% know that eating a diet rich in
fibers lowers blood cholesterol also 69.5% said that Eating
fruits and vegetables prevents cardiovascular diseases. 84%
said that walking can prevent the risk of cardiovascular
disease and 68.5% said that usual physical activity for 150
minutes a week will reduce your chance of having a heart
attack or stroke. 76.5% of participants said that being
overweight or obese makes them more likely to develop
cardiovascular disease, 56.3% know that people with diabetes
are more at risk of having a heart attack or stroke and nearly
third 36.2% said that trans fats are healthier for the heart than
most other types of fats.

Table 1. Sociodemographic characteristics of
participants (n=213)
Parameter No. %
Less than 20 years 27 12.7
20-30 123 57.7
Age 31-40 51 23.9
41-50 8 3.8
51- 60 4 1.9
Male 7 36.2
Gender
Female 136 63.8
. . Saudi 211 99.1
Nationality Non-Saudi 5 9
under weight 20 9.4
BMI healthy weight 111 52.1
over weight 62 29.1
obese 20 9.4
Student 93 43.7
o i female teacher 1 5
ceupation employee 82 385
free work 10 4.7
1 do not work 27 12.7
primary 2 9
Educational level secondary 20 9.4
diploma 3 14
collegiate 173 81.2

high degree 15 7.0

2000> 85 39.9

Monthly income 2000-7000 43 20.2
7000< 85 39.9

Single 134 62.9

Marital status married 74 34.7
Divorced 5 2.3

Table 2. Determinants of cardiovascular disease
among participants (n=213)
Parameter No. %

to lose weight 72 338
General health and fitness 154 72.3
spending spare time 47 221

Reason to join the gym

. . . yes 9 42
Diagnosed with heart disease

no 204 95.8

Worried ab ina heart di yes 67 315

orried about getting heart disease no 146 685

. yes 146 68.5

Heart disease can be prevented no 67 315

Familv hi £ heart di yes 57 26.8

amily history of heart disease no 156 732

Family member who died of heart yes 34 16.0

disease no 179 84.0

the father 10 294

Grand 11 324

If the answer is “yes”, what is the Brother 1 29

relationship Son 1 29

maternal uncle 7 206

paternal uncle 4 118

less than 20 1 29

30- 39 6 17.6

Age of the person who died of 40 - 49 5 147

heart disease

50 -59 1 29

over 60 21 618

Yes smoker 32 150

Smoking status non smoker 172 80.8

Ex smoker 9 4.2

15th 9 281

N 6-10 12 375

If the answer is "yes", how long 11-15 8 250

16-20 2 63

more than 20 1 31

Table 3. Special health problems among participants
(n=213)

Parameter No. %
yes 143 67.1
Eat healthy meals
no 70 329
Prefer fast food yes 116 545
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Eat fruits and vegetables daily

Have an idea about an
unhealthy diet

Have information about
obesity and overweight

Tried to lose weight

Suffer from a chronic disease

Generally active

Diagnosed with high blood
pressure

If yes, how long

If the answer is “yes” taking
prescription medications to
lower blood pressure

If the answer is “yes”
following a special diet to
lower blood pressure

If the answer is “yes” monitor
own blood pressure

Diagnosed with

hyperlipidaemia

If the answer is “yes”, for how
long

If the answer is "yes", follow a
special diet to lower blood
cholesterol

Diagnosed with diabetes

treatment for diabetes

no
yes

no
yes
no
yes
no

yes
no

yes

no

Only low intensity physical
activity most weeks

High-intensity physical
activity once or twice a week

High-intensity physical
activity three or more times a
week

| don't know/not sure

There is no weekly physical
activity

yes
no
1
2
3

5
10

yes
no

yes
no

yes

no

yes
no

insulin
If the answer is "yes", what is Oral antidiabetic medications
Self-monitoring of blood sugar

following a diet

97
93

120
167

46
174

39

148
65

40
173

47

34

23
190

N W o1 ©

10

16

19

29
184

45.5
43.7

56.3
78.4

21.6
81.7

18.3

69.5
30.5

18.8
81.2

28.2

19.7

22.1

16.0
14.1

10.8
89.2
4.2
2.3
1.4
1.9

56.5

435
30.4

69.6

82.6

17.4
13.6

86.4

7.5
2.8

9
1.4
9
37.9

62.1

8.5
915
333
33.3
111
22.2

Family history of diabetes yes 93 437
no 120 56.3

History of gestational diabetes yes 17 125
in women No 119 875

Under pressure all the time yes 87 408
No 126 59.2

Table 4. Knowledge of participants of risks and
prevention of cardiovascular disease (n=213)

ki
Parameter Yes No Don’t
know
You can reduce the risk of cardiovascular 190 5 18

disease by practicing physical activity 89.2% 23% 85%

Eating a lot of red meat increases the risk of 118 31 64
cardiovascular disease 55.4% 14.6% 30.0%

High blood pressure is defined as 120/80 or 115 42 56
higher (systolic/diastolic) 54.0% 19.7% 26.3%

Eating a diet rich in fibre lowers blood 151 13 49
cholesterol 70.9% 6.1% 23.0%

Eating fruits and vegetables prevents 148 19 46
cardiovascular diseases 69.5% 8.9% 21.6%

Walking can prevent the risk of cardiovascular 179 7 27
disease 84.0% 33% 12.7%

Usual physical activity for 150 minutes a week

will reduce your chance of having a heart attack 146 16 51

68.5% 7.5% 23.9%

or stroke
People with diabetes are more at risk of having 120 23 70
a heart attack or stroke 56.3% 10.8% 32.9%
Trans fats are healthier for the heart than most 77 56 80
other types of fats 36.2% 26.3% 37.6%
You are more likely to develop cardiovascular 163 15 35
disease if you are overweight or obese. 76.5% 7.0% 16.4%

Cardiovascular diseases (CVDs) are a group of illnesses
associated with heart and blood vessels. (CVDs) are common
in the general population, mainly among adults [17]. Based
on the WHO, heart disease more specifically coronary heart
disease is the major cause of death worldwide and among the
major health burdens globally and more than 17 million
people die annually (30% of all deaths) [17]. According to
various epidemiological studies, many nonmodifiable and
modifiable CVDs risk factors were recognized. Old age,
family history, and male gender are nonmodifiable risk
factors, but modifiable risk factors comprises smoking,
hypertension, diabetes, dyslipidemia, obesity, physical
inactivity, unhealthy diets, and heavy alcohol intake [18].
One study indicates the prevalence of CVD mortality rate in
the Kingdom of Saudi Arabia is 46% [19]. This significantly
high percentage might be related to the lack of awareness of
cardiovascular risk factors. Encourage people to adopt a
cardio-protective  lifestyle. Little is known about
cardiovascular risk factors in the general population.
Knowledge is an essential step in developing a cardiovascular
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protective lifestyle [20]. This is a cross-sectional prospective
study conducted among 213 unselected adult populations
attending the Fitness center/Gymnasium in Arar, Kingdom of
Saudi Arabia. The study aims at determining the incidence
and awareness of cardiovascular disease risk factors among
the adult population attending the Fitness center/Gymnasium
in Arar, Kingdom of Saudi Arabia.

According to national studies [21-23] the incidence rates of
CVDs risk factors are disturbing drift over time. Smoking is
said to cause almost ten percent of all CVDs then physical
inactivity (6%), as well as overweight and obesity (5%) [24].
An increase in BP levels also increases the risk of stroke and
coronary heart disease [25]. Moreover, individuals with
diabetes have a two-fold risk of vascular disease, and surged
cholesterol and triglyceride levels are independent risk
factors for coronary heart disease [26, 27]. Individual
knowledge of cardiovascular disease risk factors is
paramount in combating these factors. However, few studies
worldwide have addressed knowledge of cardiovascular
disease risk factors. As regards awareness of cardiovascular
disease risk factors and their prevention among participants,
results from our study showed that nearly half of participants
55.4% know that eating a lot of red meat increases the risk of
cardiovascular disease, 54% said that high blood pressure is
defined as 120/80 or higher (systolic/diastolic), 70.9% know
that eating a diet rich in fibers lowers blood cholesterol also
69.5% said that Eating fruits and vegetables prevents
cardiovascular diseases. 76.5% of participants said that being
overweight or obese makes them more likely to develop
cardiovascular disease, 56.3% know that people with diabetes
are more at risk of having a heart attack or stroke and nearly
third 36.2% said that trans fats are healthier for the heart than
most other types of fats. In Egypt, another study conducted
among 200 participants reported that 59% of them know that
eating a lot of red meat increases heart disease risk, 41%
reported stress as the most important cause of heart attacks,
44% think that high blood cholesterol is a risk factor for heart
diseases, 37% think that eating a high fibers diet increases the
risk of getting heart disease, 28% said that obese people are
more at risk for getting heart disease and only 13% said that
elevation of blood sugar for a long time is a risk factor for
heart disease [28]. In India, another study carried out among
the adult population found that all of the participants said that
being overweight increases a person’s risk for heart disease
followed by 98% knowing that high cholesterol is a risk factor
for developing heart disease, 94% reported High Blood
pressure as a risk factor for heart disease and 92% reported
Smoking as a risk factor for heart disease [29]. In Nepal, a
descriptive cross-sectional study included 200 adults reported
that most of the respondents (90.5%) were aware of smoking
as a risk factor for CVD, 82.5% know that high blood
pressure is a risk factor for heart disease, 81% said that daily
intake of fruits and vegetables reduces the risk for developing
heart disease, 79.5% think that stress and anxiety increase the
risk of heart disease, 78.5% said that keeping blood pressure
under control will reduce a person's risk for developing heart
disease, 72.5% of participants reported that being overweight

increases a person’s risk for heart disease, 60.5 % said that
high cholesterol is a risk factor for developing heart disease
and 59.5% know that diabetes is a risk factor for developing
heart disease [30]. In Cameron, another study reported that
participants were aware that smoking (82%), unhealthy diet
(70.6%), lack of exercise (67.0%), obesity (69.7%), stress
(73.1%), high blood pressure (HBP) (73.3%) and diabetes
(60.8%) were potential risk factors for CVD [31]. Physical
activity (PA) and exercise training play a central role in
maintaining good health and preventing primary and
secondary diseases. Gyms and fitness centers are currently
largely reachable in large city and several smaller towns and
have a critical role in employing strategies to decrease the
population’s CV risk factors [32]. Multiple physiological
mechanisms are involved, and the impact of PA on reducing
cardiovascular (CV) risk factors is well established across
different exercise modalities [33]. Recent first-line
management of arterial hypertension, hypercholesterolemia,
obesity, diabetes, and non-alcoholic fatty liver disease
depends on dietary management, lifestyle modification, and,
particularly, physical exercise [34, 35]. In accordance with
this, our study reported that most participants 89.2% correctly
answered that practicing physical activity can reduce the risk
of cardiovascular disease, 84% said that walking can prevent
the risk of cardiovascular disease and 68.5% said that usual
physical activity for 150 minutes a week will reduce your
chance of having a heart attack or stroke. Similar to our
results another study reported that 42% of participants know
that only exercise in a GY M decrease risk of heart disease and
34% said that regular exercises decrease the risk of heart
disease [28]. Also, in India, results from another study show
that 92% of participants correctly answered that only
exercising at a gym or in a class will help lower a person’s
chance of developing heart disease and 90% said that regular
Physical activity will person’s chance of getting heart disease
[29]. In Nepal, another study found that 86.5% know that
regular physical activity will lower a person's chance of
getting heart disease, and 82.5% said that walking and
gardening are considered an exercise that will help lower a
person's chance of developing heart disease, however, half of
the participants (50%) were aware of only exercising ata gym
will not help lower person's chance of developing heart
disease [30].

According to the prevalence of CVD risk factors among
participants, our study reported that the majority (95.8%) of
participants have not been diagnosed with heart disease but
26.8% have a family history of heart disease, only 15% were
smokers, 67.1% reported that they eat healthy meals and
43.7% said that they eat fruits and vegetables daily. 28.2% of
participants reported low-intensity physical activity most
weeks and 22.1% had high-intensity physical activity three or
more times a week. Only 10.8% had been diagnosed with
high blood pressure, 13.6% had been diagnosed with an
increased level of body fat and 8.5% had been diagnosed with
diabetes. In Nepal, another study reported that most of the
participants (89.5%) of them had unhealthy dietary practices,
only 10.5% had adequate consumption of fruits and
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vegetables daily, 11.5% were current smokers, about physical
activity, almost (96.5%) of respondents were physically
active which contrasted with our results, 60.5% had normal
BMI, only 12.5% were hypertensive and 11.5% had a family
history of CVD [30]. In Lebanon, another study found that
42% of the studied population reported smoking either
cigarettes or waterpipe only 2.1% reported heavy alcohol
consumption of >3 drinks/day, and 17.3% and 8.7% reported
not consuming at all fruits and vegetables, respectively.
However, the prevalence of moderate exercise and walking
was high, were 54.5%, and 70% reported engaging in
moderate activities and walking for at least 10 minutes for >4
times/week, 46.5% of the study participants were overweight
and 29.4% were obese and the prevalence of reported
hypertension, diabetes, and dyslipidemia previously
diagnosed by a doctor was 29.8% 22.8% and 22.5%
respectively [36].

CoNcLusION

The present study concluded that there was good awareness
of cardiovascular disease risk factors among participants
which was in the same line with other reported studies. Also,
they know the role of physical activity in reducing the risk of
cardiovascular disease risk.

ACKNOWLEDGMENTS: Many thanks to Pr. Anshoo
Agarwal; Professor of Pathology, Faculty of Medicine,
Northern Border University, Arar, Saudi Arabia, for his
continuous help, support and encouragement to complete this
work.

CONFLICT OF INTEREST: None

FINANCIAL SUPPORT: None

ETHICS STATEMENT: Ethical approval was obtained from
the research ethics committee of Northern Border University.

REFERENCES

1. Guo L, Zhang S. Association between ideal cardiovascular health
metrics and risk of cardiovascular events or mortality: a meta-analysis
of prospective studies. Clin Cardiol. 2017;40(12):1339-46.

2. Gaye B, Canonico M, Perier MC, Samieri C, Berr C, Dartigues JF, et
al. Ideal Cardiovascular Health, Mortality, and Vascular Events in
Elderly Subjects: The Three-City Study. J Am Coll Cardiol.
2017;69(25):3015-26.

3.  Enserro DM, Vasan RS, Xanthakis V. Twenty-Year Trends in the
American Heart Association Cardiovascular Health Score and Impact
on Subclinical and Clinical Cardiovascular Disease: The Framingham
Offspring Study. J Am Heart Assoc. 2018;7(11):e008741.

4. Yeboah J. Road to the American Heart Association 2020 Impact Goals:
The Metric for Monitoring Progress. Circ Cardiovasc Imaging.
2018;11(1):e007385.

5. Kiviméki M, Batty GD, Hamer M, Ferrie JE, Vahtera J, Virtanen M, et
al. Using additional information on working hours to predict coronary
heart disease: a cohort study. Ann Intern Med. 2011;154(7):457-63.

6. Kivimaki M, Batty GD, Singh-Manoux A, Britton A, Brunner EJ,
Shipley MJ. Validity of cardiovascular disease event ascertainment
using linkage to UK hospital records. Epidemiology. 2017;28(5):735-
9.

7.  Britton A, Milne B, Butler T, Sanchez-Galvez A, Shipley M, Rudd A,
et al. Validating self-reported strokes in a longitudinal UK cohort study
(Whitehall 11): Extracting information from hospital medical records
versus the Hospital Episode Statistics database. BMC Med Res
Methodol. 2012;12:83.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Gaye B, Prugger C, Perier MC, Thomas F, Plichart M, Guibout C, et
al. High level of depressive symptoms as a barrier to reach an ideal
cardiovascular health. The Paris Prospective Study IIl. Sci Rep.
2016;6:18951.

Kronish IM, Carson AP, Davidson KW, Muntner P, Safford MM.
Depressive symptoms and cardiovascular health by the American Heart
Association's definition in the Reasons for Geographic and Racial
Differences in  Stroke (REGARDS) study. PL0S One.
2012;7(12):e52771.

Huffman MD, Capewell S, Ning H, Shay CM, Ford ES, Lloyd-Jones
DM. Cardiovascular health behavior and health factor changes (1988-
2008) and projections to 2020: results from the National Health and
Nutrition Examination Surveys. Circulation. 2012;125(21):2595-602.
Shah AM, Claggett B, Folsom AR, Lutsey PL, Ballantyne CM, Heiss
G, et al. Ideal Cardiovascular Health During Adult Life and
Cardiovascular Structure and Function Among the Elderly. Circulation.
2015;132(21):1979-89.

Aatola H, Hutri-K&hoénen N, Juonala M, Laitinen TT, Pahkala K,
Mikkilda V, et al. Prospective relationship of change in ideal
cardiovascular health status and arterial stiffness: the Cardiovascular
Risk in Young Finns Study. J Am Heart Assoc. 2014;3(2):e000532.
Hwang SJ, Onuma O, Massaro JM, Zhang X, Fu YP, Hoffmann U, et
al. Maintenance of Ideal Cardiovascular Health and Coronary Artery
Calcium Progression in Low-Risk Men and Women in the Framingham
Heart Study. Circ Cardiovasc Imaging. 2018;11(1):e006209.

Go AS, Mozaffarian D, Roger VL, Benjamin EJ, Berry JD, Borden
WB, et al. Heart disease and stroke statistics--2013 update: a report
from the American Heart Association. Circulation. 2013;127(1):e6-
245.

Barth J, Schneider S, von Kanel R. Lack of social support in the
etiology and the prognosis of coronary heart disease: A systematic
review and meta-analysis. Psychosom Med. 2010;72(3):229-38.

Dale J, Williams S, Bowyer V. What is the effect of peer support on
diabetes outcomes in adults? A systematic review. Diabet Med.
2012;29(11):1361-77.

Mendis S, Puska P, Norrving B, World Health Organization. Global
atlas on cardiovascular disease prevention and control. World Health
Organization; 2011. Available from:
http://www.who.int/cardiovascular_diseases/publications/atlas_cvd/en
/

Go AS, Mozaffarian D, Roger VL, Benjamin EJ, Berry JD, Blaha MJ,
et al. Heart disease and stroke statistics--2014 update: a report from the
American Heart Association.  Circulation.  2014;129(3):e28-
€292. doi:10.1161/01.cir.0000441139.02102.80

WHO. Noncommunicable Diseases (NCD) Country profiles, 2018.
WHO. Geneva. 2018. Available from:
https://www.who.int/nmh/countries/sau_en.pdf

Potvin L, Richard L, Edwards AC. Knowledge of cardiovascular
disease risk factors among the Canadian population: relationships with
indicators of socioeconomic status. CMAJ. 2000;162(9 Suppl):S5-11.
Nasreddine L, Naja FA, Sibai AM, Helou K, Adra N, Hwalla N. Trends
in nutritional intakes and nutrition-related cardiovascular disease risk
factors in Lebanon: the need for immediate action. J Med Liban.
2014;62(2):83-91.

Nasreddine L, Naja F, Chamieh MC, Adra N, Sibai AM, Hwalla N.
Trends in overweight and obesity in Lebanon: evidence from two
national cross-sectional surveys (1997 and 2009). BMC Public Health.
2012;12(1):120-9.

Naja F, Hwalla N, Itani L, Salem M, Azar ST, Zeidan MN, et al. Dietary
patterns and odds of Type 2 diabetes in Beirut, Lebanon: a case-control
study. Nutr Metab (Lond). 2012;9(1):111. doi:10.1186/1743-7075-9-
111

World Health Organization. Global health risks: mortality and burden
of disease attributable to selected major risks. World Health
Organization; 2009.

Whitworth JA; World Health Organization, International Society of
Hypertension Writing Group. 2003 World Health Organization
(WHO)/International Society of Hypertension (ISH) statement on
management of hypertension. J Hypertens. 2003;21(11):1983-92.
Sarwar N, Gao P, Seshasai SR, Gobin R, Kaptoge S, Di Angelantonio
E, et al. Emerging Risk Factors Collaboration. Diabetes mellitus,
fasting blood glucose concentration, and risk of vascular disease: a

Archives of Pharmacy Practice | Volume 13 | Issue 3 | July-September 2022 -




Agarwal et al.: Prevalence of Cardiovascular Disease and Associated Risk Factors among Adult Population Attending Fitness Center/Gymnasium in Arar

217.

28.
29.
30.

31

32.

.Archives of Pharmacy Practice | Volume 13 | Issue 3 | July-September 2022

collaborative meta-analysis of 102 prospective studies. Lancet.
2010;375(9733):2215-22.

Nelson RH. Hyperlipidemia as a risk factor for cardiovascular disease.
Prim Care. 2013;40(1):195-211.

Mohamed HS. Knowledge of Coronary Heart Disease and Risk Factors
Among Type 2 Diabetes Mellitus at Outpatient Department of Kasr
Alainy Hospital. Egypt J Hosp Med. 2021;82(4):785-91.

George C. A population-based study on Awareness of Cardiovascular
Disease Risk Factors. Indian J Pharm Pract. 2014;7(2):23-5.
doi:10.5530/ijopp.7.2.5

Budhathoki R, Thulung B. Awareness regarding Cardiovascular
Disease Risk Factors among Adults attending at a Teaching Hospital,
Bharatpur. IOSR J Nurs Health Sci. 2021;10(4):1-8.

Aminde LN, Takah N, Ngwasiri C, Noubiap JJ, Tindong M, Dzudie A,
etal. Population awareness of cardiovascular disease and its risk factors
in Buea, Cameroon. BMC Public Health. 2017;17(1):545.
doi:10.1186/512889-017-4477-3

Booth FW, Roberts CK, Thyfault JP, Ruegsegger GN, Toedebusch RG.
Role of Inactivity in Chronic Diseases: Evolutionary Insight and
Pathophysiological Mechanisms. Physiol Rev. 2017;97(4):1351-402.
doi:10.1152/physrev.00019.2016

33.

34.

35.

36.

Sandbakk SB, Nauman J, Zisko N, Sandbakk @, Aspvik NP, Stensvold
D, et al. Sedentary Time, Cardiorespiratory Fitness, and Cardiovascular
Risk Factor Clustering in Older Adults--the Generation 100 Study.
Mayo Clin Proc. 2016;91(11):1525-34.
doi:10.1016/j.mayocp.2016.07.020

Hansen D, Niebauer J, Cornelissen V, Barna O, Neunh&userer D,
Stettler C, et al. Exercise Prescription in Patients with Different
Combinations of Cardiovascular Disease Risk Factors: A Consensus
Statement from the EXPERT Working Group. Sports Med.
2018;48(8):1781-97. doi:10.1007/s40279-018-0930-4

Negi CK, Babica P, Bajard L, Bienertova-Vasku J, Tarantino G.
Insights into the molecular targets and emerging pharmacotherapeutic
interventions for nonalcoholic fatty liver disease. Metabolism.
2022;126:154925. doi:10.1016/j.metabol.2021.154925

Fahs I, Khalife Z, Malaeb D, Iskandarani M, Salameh P. The
Prevalence and Awareness of Cardiovascular Diseases Risk Factors
among the Lebanese Population: A Prospective Study Comparing
Urban to Rural Populations. Cardiol Res Pract.
2017;2017:3530902. doi:10.1155/2017/3530902

k133




