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Abstract

In Saudi Arabia, cardiovascular disease (CVD) is one of the main causes of mortality and morbidity. The
Kingdom of Saudi Arabia has undergone tremendous socio-economic development and urbanization over
the past few decades, which has profoundly changed the lifestyle leading to several risk factors that
contribute to the high prevalence of CVD. This systematic review identified significant lifestyle factors
associated with CVD risk in order to inform effective interventions to decrease the CVD burden in Saudi
Arabia. We researched all published articles and reports evaluating CVD risk factors in Saudi Arabia in the
last four years from the following databases: Medline, PubMed, Google Scholar, and Embase. A total of 19
articles and 1 report were included. Physical inactivity was among 69.4% of the population, mostly among
Saudi women, and was associated with 1.4-1.5 odds of CVD. Obesity prevalence was 49.6%-57% and was
associated with more odds of CVD among women than men (3.3 odds vs. 2.38 odds). More than a third
(34.4%) of the Saudi population studied ate unhealthy diets (rich in fat, poor in fibers, less vegetables and
fruits, and ultra-processed), which was found to more than triple (almost quadruple) the CVD risks (OR=3.8).
Smoking prevalence was 12.2%-26.2% and was more among men. Other factors, such as type 2 diabetes
(OR=2.3) and stress (5.4%-16.9%), were also identified as factors.

The prevalence of CVD lifestyle-related risk factors is still high in Saudi Arabia, especially physical
inactivity, unhealthy diet, obesity, and smoking, which highlights the urgent need for lifestyle modifications
and public health campaigns and collaboration among the Saudi government and its partners to effectively
improve cardiovascular health in Saudi Arabia.

Categories: Cardiology, Family/General Practice, Other
Keywords: saudi arabia, risk factors, lifestyle behaviors, lifestyle factors, cardiovascular diseases

Introduction And Background

Globally, cardiovascular diseases (CVDs) have become a major public health problem turning out to be one
of the major causes of morbidity and mortality [1]. CVD cases doubled from 257 million in 1990 to 523
million in 2019, and CVD deaths increased from 12.1 million in 1990 to 18.6 million in 2019 [1]. CVDs,
including heart failure, stroke, angina pectoris, myocardial infarction, and hypertension, continue to be the
world's leading cause of death [2]. According to the World Heart Federation, CVD is the most significant
undertreated health issue globally [3]. Six out of 10 fatalities from CVD are preventable, according to the
Centers for Disease Control and Prevention (CDC) [4].

Over the past few decades, the Kingdom of Saudi Arabia has experienced rapid socio-economic development
and urbanization, significantly altering the population's lifestyle habits [5,6]. The prevalence of factors like
sedentary behavior, poor eating habits, smoking, and stress has increased, adding to the burden of CVDs
[6,7]. Urbanization, globalization, and economic changes have caused a significant shift in lifestyle patterns
in the Kingdom in recent years, significantly impacting the population's health, notably cardiovascular
health [7-9]. It is estimated that there are around 5601-6600 CVD cases per 100,000 in Saudi Arabia, in
addition to over a third of Saudi adults being at risk of CVD events, according to the report by the Saudi
Health Council [10].

Saudi Arabia has undergone rapid expansion and modernization, with a shift in its traditional lifestyle [9].
Consuming processed foods with plenty of calories and unhealthy fats and sugars has grown more common,
which has increased the prevalence of obesity and its associated cardiovascular issues [11]. Fast food and
sugary drinks have replaced the traditional Mediterranean diet, which was once popular and characterized
by an abundance of fruits, vegetables, whole grains, and olive oil. Physical activity levels have decreased in
Saudi Arabia, along with dietary changes [11,12]. Rapid urbanization has resulted in a more sedentary
lifestyle where people spend more time in their cars and work sedentary jobs for long periods, increasing
obesity rates and the danger of hypertension, diabetes, and dyslipidemia, all of which are risk factors for
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cardiovascular diseases, as well as the likelihood of developing all three of these conditions [13]. Despite
initiatives to enact anti-smoking programs and laws, smoking is still widely prevalent, especially among
men. Tobacco use accelerates the onset and progression of CVD by directly harming the circulatory system
and interacting with other risk factors [12,14,15]. To lessen the burden of cardiovascular diseases in the
nation, tobacco control issues must be addressed, and effective measures must be implemented.

It is crucial to comprehend the impact of lifestyle modifications on the incidence and treatment of CVDs
since Saudi Arabia, like many other nations, is struggling with the rising prevalence of cardiovascular
diseases. Therefore, this systematic review attempts to identify lifestyle factors that increase CVD risk in
order to inform effective lifestyle interventions in preventing, controlling, and reversing cardiovascular
diseases by combining information from pertinent studies.

Review
Methods

This was a systematic literature review following the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) statement [16].

Review Question

A literature exploration was used to identify relevant published studies on lifestyle-related CVD risk factors
to answer the following question: "what is the influence of lifestyle changes on CVD (heart failure, stroke,
angina pectoris, myocardial infarction, and hypertension) in Saudi Arabia?"

Literature Search

We searched for all English-language publications that included lifestyle factors when examining the CVD
risk factors in Saudi Arabia. We researched electronic databases (Medline, PubMed, Google Scholar, and
Embase) to identify relevant studies and reports on lifestyle risk factors of CVD in Saudi Arabia. To maximize
the detection of recent data, we only included studies conducted and published in the last four years to
account for the latest improvements in medical discoveries and technology. The searches were repeated
twice, using Ovid MEDLINE, with a final date of May 5, 2023.

Study Selection

In order to weed out studies with unrelated subjects, screening entailed looking at titles and abstracts,
excluding studies on children, in vitro studies, animal studies, reviews, case reports, and other non-original
studies, as well as studies conducted outside Saudi Arabia. Full-text articles were retrieved for the selected
titles. Reference lists of retrieved publications found through the database search were examined for
additional relevant articles. We considered all studies that investigated CVD and related subjects, including
body mass index (BMI), obesity, metabolic syndrome, hypertension, dyslipidemia, nutrition, behavioral
factors and physical inactivity in relation to CVD in Saudi Arabia among adults (18-year-old and above).
After carefully applying the inclusion and exclusion criteria to the remaining articles, we did full-text
screening. A discussion or consultation with the senior investigator was used to resolve disagreements that
arose throughout the process. Figure I shows the selection of the studies included in the systematic review.
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FIGURE 1: Flow diagram for the selection of studies included in our
systematic review

Data Extraction/Quality Assessment

We extracted the following relevant information from the selected studies: author name and published year,
study location, population, study type, sample size, sampling method, and the most relevant finding.

We used the Newcastle-Ottawa Scale (NOS), with scores ranging from 0 to 9 to assess the quality of cohort
studies. Except for comparability, which permitted two points, each NOS item could only receive one point,
and the lowest possible score was zero. The Agency for Healthcare Research and Quality (AHRQ) scale, with
scores ranging from 0 to 11, was applied to evaluate the quality of cross-sectional research. Higher grades
reflected higher research methodological quality.

Results

The initial search gave 312 results. After removing duplicates, 219 titles, and abstracts were screened, and
109 studies were reviewed for full-text screening. In total, 35 articles were considered eligible and subjected
to exhaustive examination. After a detailed assessment, only 21 studies and 1 report were included in this
systematic review. Table 7 shows the characteristics of the included studies. Of the 21 studies included, most
(13) were cross-sectional, 5 were cohorts, 2 were systematic reviews, and 1 was a randomized controlled
trial.

Y f
Authors ear-o . Title Study type Most relevant key findings
publication

More than 30% of adults are at risk of developing a CVD and
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factors are smoking, eating a diet heavy in fat and poor in fiber,
and a sedentary lifestyle. Many individuals additionally have other
risk factors or comorbid illnesses, like diabetes mellitus.

Within a year, adopting a healthy lifestyle may have a positive
impact on common carotid intima-media thickness, especially if
baseline thickness is high.

In Saudi Arabia, attributable YLDs caused by behavioral,
environmental, or occupational risk factors remained largely stable
between 1990 and 2017, but drug use increased across all age
categories and fasting plasma glucose concentrations rose.

Low physical activity, prolonged sitting time, and high central
obesity were associated with a high/ intermediate risk for CVD.

Smoking, being overweight, being older, having high cholesterol,
hypertension, diabetes, and having a family history were the most
known factors. The Saudi Arabian public lacks adequate
information about cardiovascular diseases despite the significant
incidence of risk factors.

Most patients were either overweight or obese and ranged in age
from 40 to 59, and the prevalence of hypercholesterolemia was
7.4%.

There was a significant correlation between a high-fat diet and
obesity. Lower 25(0OH)D levels were strongly correlated with a
higher high-fat diet. A substantial positive correlation was found
between Mediterranean diet scores and 25(OH)D levels. There
was a significant negative correlation between the Mediterranean
diet and low-density lipoprotein levels among CVD patients.

A lifestyle modification program significantly (p<0.05) lowered
Framingham risk score (-13.6), blood glucose (-45 mg/dL), and
systolic blood pressure (-9.2 mmHg). After three months, this
personalized lifestyle modification program improved the 10-year
cardiovascular Framingham risk score.

The level of respondents' knowledge of CVD risk factors was
average. Over two-thirds of individuals named bad food, smoking,
dyslipidemia, and physical inactivity as the main contributing
factors.

COVID-19 quarantine time increased the risk of CVD due to
decreased physical activity and an increased sedentary lifestyle.
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CVD risk factors for women who had an intermediate or high risk of
CVD were age, smoking, high body mass index, unhealthy diet,
high blood pressure and family history of CVD.

Men were more likely to be current smokers and diabetic, while
obesity, stress and sadness were more among women. There was
a higher prevalence of diabetes, obesity, and hypertension in
urban areas, there were lower rates of unhealthy diet, and self-
reported sadness in rural areas, while stress and unhealthy diet
were among young Saudis. The adult Saudi population had a high
prevalence of unhealthy lifestyles and CVD risk factors (low
physical activity in 69.4%, 49.6% were obese, and an unhealthy
diet in 34.4%), with greater rates in rural as opposed to urban
areas; 32.1% had dyslipidemia, 30.3% had hypertension, and
25.1% were diabetic.

Physical inactivity, unhealthy diet, and low level of awareness were
risk factors among Saudis.

Genetic factors, reduced physical activity, and high caloric intake
contribute to obesity, which itself is the risk factor for CVD.

The Saudi population was found to be at a high risk of metabolic
syndrome, predisposing them to CVD, as a result of unhealthy junk
food consumption, tobacco use, lack of exercise, and physical
inactivity.

Physical inactivity, obesity, unhealthy eating, and smoking were
prevalent among King Salman Heart Center nursing staff at King
Fahad Medical City (KFMC).

In comparison to other predicted CVD risk factors, smoking,
cholesterol levels in men, hip-to-waist ratio, body mass index, and
blood pressure in women were significantly linked to CVD.

The highest risk factor for CVDs was obesity (57%), mostly in
people aged 31-45. Other factors were physical inactivity, fast
foods, and insufficient amounts of fruits and vegetables.
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TABLE 1: Characteristics of the included studies

YLDs, years lived with disability; CVD, cardiovascular disease

Physical Inactivity/Sedentary Life

Physical inactivity and a sedentary lifestyle as the risk factors for CVD were shown in nine studies and a
report by the Saudi Health Council on CVD [10]. Among them, two were cross-sectional studies in Riyadh
city, conducted on patients in primary healthcare centers, and conducted in primary healthcare centers and
universities and online [7,21]. There was a prospective urban rural epidemiology study that compared rural
and urban areas and found more physical inactivity-related risks in rural areas [24]; one included Hail City
residents [30], one was a cross-sectional study including the general population in Abba [27], two were
systematic literature reviews [25,26], one was conducted among nurses [28], and one was conducted during
COVID-19 quarantine among medical students at Tabuk University [22]. Physical inactivity or low physical
activity was reported in up to 69.4% of the population, mostly among Saudi women, with up to 1.5 odds of
CVD [24]. One study specifically studied the prolonged sitting time and found it to be 1.36 times associated
with CVD risks [7].

Obesity

Among lifestyle-related CVD risk factors, obesity was also identified in nine studies. One was the
Prospective Urban Rural Epidemiology (PURE-Saudi) study that found higher obesity rates in rural areas of
Saudi Arabia [24]. Seven others included six cross-sectional studies [7,19,23,28-30] conducted in different
cities among patients at health facilities and the general population, one retrospective cohort including
hypercholesterolemia patients, and one systematic literature review [18,26]. Most obese populations
included women, and obesity rates were 49.6%-57%, with a high prevalence in the middle-aged population
[18,24,30]. High central obesity had the highest odds of CVD, with more risks among females than males (3.3
odds vs. 2.38 odds) [7]. This was also reported by another study that included Saudi University students
showing that hip-to-waist ratio and body mass index were associated with high risks of CVD [29]. One study
that exclusively studied female university employees found high BMI to be a significant immediate risk
factor (p<0.05) [23].

Unhealthy Diet

The report by Saudi Health Council showed that a diet heavy in fat and poor in fiber was among the risk
factors for CVD among a third of the Saudi population, together with other factors reported above [10]. Other
six studies, including two cross-sectional studies, one community-based study, one including
hypercholesterolemia patients, one among female university employees and one including nurses [19,23,28],
two systematic literature reviews [25,26], and one cohort involving the general population [24] reported that
unhealthy diet was a risk factor for CVD. One study reported more unhealthy diets among rural residents
than urban residents and among young Saudis [24]. Fatty diet was more prevalent in urban areas [24]. One
study found a correlation between a fatty diet and obesity, which is another CVD risk factor [19]. The study
involving hypercholesterolemia patients found a positive correlation between the Mediterranean diet and
25-hydroxyvitamin D level, which is a protective factor for CVD. It also found a negative correlation between
Mediterranean diet and low-density lipoprotein (LDL) levels, a risk factor for CVD [19]. A study exploring
metabolic syndrome and cardiometabolic risk factors established that unhealthy junk food consumption
increased risks for metabolic syndrome, increased serum cholesterol, and eventually higher exposure to

CVD [27]. Similarly, five studies (three cross-sectional and two cohorts) reported that high cholesterol levels
were associated with high risks of CVD [14,18,29,31,32]. The highest prevalence of high LDL cholesterol
levels reported was 21.4%, with high triglyceride levels (31.3%) [29]. The PURE-Saudi study reported an
unhealthy diet in 34.4% of adult Saudis with dyslipidemia in 32.1% [24]. One study found that an unhealthy
diet was associated with more than three times increased risks of CVD (OR=3.8) [23].

Smoking

Most studies reported smoking as a CVD risk factor, along with other factors. These include one report

[10], one cohort (PURE-Saudi) [24], and six cross-sectional studies conducted among different populations,
including university students, nurses, primary healthcare and hospital patients, southern region residents,
and Riyadh and Hail City residents [14,21,23,28,29,31]. Men were more likely to be current smokers [24]. One
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study reported a smoking mean (£SD) of 268 (27.7) and 44 (2.2) among men and women, respectively [7].
However, one study that studied female university employees reported that smoking was among the
immediate risk factors for CVD [23]. Another study found that smoking was the first CVD risk factor among
12.2%-26.2% young adult Saudis who were smokers [24,29].

Other Lifestyle Factors

The report from the Saudi Council showed that factors mentioned above also influenced other chronic
diseases, including diabetes, which is a risk factor for CVD [10]. Diabetes was also found to be a CVD risk
factor among Saudis by three studies [14,24,31].

The PURE-Saudi study found higher rates of diabetes in urban areas compared to rural areas and among men
than women (28.1% vs. 21.3%; p<0.001). Diabetes was found to almost double the risk of CVD (OR=2.3; 95%
CI 1.828-2.973; p<0.001) in a study conducted at primary healthcare centers in Riyadh [31]. In addition to
type 2 diabetes, lifestyle-related comorbidity, sadness, and stress were risk factors reported more in urban
areas and among women than men (22.7% vs. 9.9%) by one study [24]. This study found self-reported
sadness, periods of stress, and permanent stress among 5.4%, 16.9%, and 6.8% of the studied population,
respectively.

Discussion

Cardiovascular disease is a major public health problem and a major cause of mortality in Saudi Arabia, and
the prevalence is expected to keep rising as risk factors increase, mainly due to socio-economic changes and
associated lifestyle modifications [10,24,31]. This review has highlighted lifestyle risk factors, which are also
modifiable, contributing to the high prevalence of CVD in Saudi Arabia and 42% of all deaths [10].

As shown in this review, the major lifestyle risk factor was lack of or low physical activity, similar to other
studies conducted in other countries such as the USA and the United Arab Emirates [33-35]. Because of the
extensive use of modern technology and the scarcity of public leisure time and areas, as a result of socio-
economic changes, a sedentary lifestyle is becoming more and more prevalent in Saudi Arabia [5,36]. In line
with previous studies, this review showed that more than half of Saudis are physically inactive, raising their
risk of CVD [33,37]. Though the majority of Saudi citizens currently have sedentary lifestyles, women, in
particular, have few possibilities for physical activity due to societal and cultural limitations [5]. This review
also found women to be less physically active than men. Some of the causes of low physical activity may
include urbanization, congested traffic, severe weather, cultural obstacles, a lack of social support, the
absence of a female physical activity program in schools, and a lack of time and finances [5]. Physical
inactivity also leads to obesity, which is another CVD risk factor. A previous study conducted among 17,395
Saudi males and females aged 30-70 years found that physical activity correlated with a low BMI and waist
circumferences, decreasing CVD risks [38,39].

Obesity is associated with an increased risk of hypertension, dyslipidemia, and type 2 diabetes, making it a
major risk factor for CVD; obesity prevalence in Saudi Arabia is among the highest in the world, even higher
than the global average (35% vs. 13%) [40]. However, this review showed a slightly higher obesity prevalence,
mainly among women, which might be attributed to lower rates of physical activity among Saudi women.
Previous research showed that obesity (p=0.008) and abdominal obesity or high waist-to-hip ratios
(p=0.0028) were significantly higher among Saudi nationals than expatriates, while hypertension (p=0.003)
and dyslipidemia (p<0.001) were higher among expatriates living in Saudi Arabia [41]. The role of central
obesity in CVD was established in the literature as one of the major factors of CVD mortality and morbidity,
aligning with our review’s findings [42-44]. One of the factors contributing to obesity is the consumption of
processed food, low in fiber and rich in fat, since a higher consumption of processed food is associated with
a gain in BMI and higher risks of obesity and CVD [44,45-47]. Our review agrees with this as it showed that
an unhealthy diet, especially a fat-rich one, was a CVD risk factor in Saudi Arabia, especially among urban
residents. It also revealed that the Mediterranean diet was associated with a low level of LDL cholesterol,
known to be associated with a high risk of CVD. The Mediterranean diet, characterized by a limited red and
processed meat intake and a high intake of vegetables, fruits, nuts, seafood, and olive oil, is largely
considered healthy [48]. Unfortunately, the Mediterranean diet keeps becoming less popular in Saudi Arabia,
in favor of fatty food and processed diet [49]. Ahmad et al. also found a diet change in Saudi Arabia
impacting health, especially cardiovascular health [50].

Similar to our review findings, studies showed that fast food is more common among young Saudis, as
revealed by previous studies [49,51]. The current typical Saudi diet is the opposite of the Mediterranean diet
as it is mostly made of carbohydrates (rice and bread) and meat, which might contribute to other CVD risks,
such as obesity, type 2 diabetes, and high blood pressure [52]. The traditional Saudi diet contains a lot of
salt, sugar, and saturated fats, including the worldwide-known rich and delicious meals from Saudi Arabia,
such as Kabsa, Mandi, and Harees, which are high in calories and fat. Fast food and soft drink consumption
has grown significantly in recent years, which has contributed to the high prevalence of obesity and
metabolic syndrome [53]. A study conducted in 2020 showed that 87% of the population consumed fast and
junk food [54]. Another study found that 85% of adolescent Saudis preferred fast food over home-cooked
food [55]. A diet heavy in sugar, salt, and saturated fats raises the risk of CVD by encouraging obesity, high
blood pressure, and high cholesterol levels. This may partly explain why this review’s findings showed high
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obesity, LDL cholesterol, and dyslipidemia rates among Saudis, contributing to increased risk of CVD. A
study in the Saudi western region showed that almost all participants consumed fast food at least once a

week. The average BMI was 28.6 % 9.5 kg/m?, and the average systolic blood pressure was 129.41 £ 22.5
mmHg [12].

Another significant risk factor identified by previous studies and this review is smoking. According to the
CDC, smoking increases the risk of CVD two to four times, and is associated with high blood pressure,
reduced oxygen supply to the heart, and a high risk of heart attack and stroke [56]. A study conducted in
Western Saudi Arabia reported findings similar to our review showing that cigarette smoking was the most
frequent CVD risk factor (36.1% vs. 26.2%, which is the highest in our review), followed by dyslipidemia
(22.5%), hypertension (16.6%), and diabetes (14.5%) [12]. Smoking is more prevalent among men than
women in Saudi Arabia, and it was also found to be the most common risk factor for all non-communicable
diseases (17%) [13,15]. The most popular type of smoking is shisha, or waterpipe, among both men and
women [13]. Though the Kingdom of Saudi Arabia introduced an anti-smoking law in 2015 to control
smoking, a 2020 study found no retailer compliance [15]. This study found that 57.1% of minimarkets sold
cigarettes, and 71% of cigarette retailers were within the walking distance from schools. This might be the
reason for the still high smoking prevalence in Saudi Arabia, coupled with TV and social media-related
influence among young Saudis. A previous literature review showed that smoking prevalence was 2.4%-
39.6% among adolescents in Saudi Arabia, with mass media, pressure from friends, and family negligence as
contributing factors [57,58]. Another study conducted at Hail University revealed a significant link between
smoking behavior and stress more frequently among students, and working and married participants [59].
Stress in their jobs, academic pressure, and financial issues were the most significant factors for smoking in
this study. Other causes of stress might be noise and crowdedness seen in cities, which might have
contributed to higher stress levels among rural residents revealed by this review. As stress raises blood
pressure and heart rate, it is a significant risk factor for CVD [60]. Despite the fact that Saudi Arabia has
become a high-stress society due to economic, social, and political changes it has undergone in recent years,
unfortunately, there are a relatively few studies exploring the role of stress in CVD in Saudi Arabia, as
assessed by only one study in our review [24].

The findings of this review highlight the urgent need to raise awareness among all categories of the
population in Saudi Arabia regarding CVDs, as research has shown low levels of knowledge and awareness of
CVD risk factors among the Saudi population. Alghamdi et al. showed that only 18.5% of people were aware
of the risk factors [32]. The majority (60%) could name the factors that might be avoided, such as
hypertension (78.7%), high cholesterol (88.6%), and smoking cessation (92.2%). After providing learning
materials about CVD, the majority (83.7%) of participants read the course materials and 99% said that the
lecture improved their understanding of CVD [32]. This shows that lifestyle modification interventions could
benefit in tackling the identified factors [2]. An intervention study in Egypt showed that an educational
program could improve the knowledge of CVD, leading to improved health responsibility and healthy
nutritional habits [61]. With the advancement of digital technology, there should be technology-focused
interventions to address the lifestyle risks of CVD, which can attract more youth. A study assessing the use
of SMS text interventions found that physical activity levels were improved and BMI reduced more in the
intervention group than in the control group (p<0.001) [62]. This is consistent with the findings of another
study conducted at King Khaled University Hospital (KKUH) that used SMS texts to motivate participants to
improve their lifestyle behaviors (increase exercise, quit smoking, and healthy diet). It found that this
intervention reduced total cholesterol and LDL levels, blood pressure levels, and Hb1C [63]. Attention should
be paid more to those in financial difficulties as research has shown that a low socio-economic situation is
associated with a high CVD risk because unhealthy lifestyle behaviors, such as smoking, alcoholism, and
physical inactivity, are prevalent among people with limited resources [64]. Therefore, tackling the financial
problems would address several factors simultaneously.

This systematic review also has some limitations that should be taken into consideration. Regarding risk
factor definitions, study designs, and population characteristics, there was a large variation between the
studies included. There were no standardized criteria for measuring variables among studies that might
affect significant factors identified. Also, this was a systematic literature review that is prone to selection
bias and statistical heterogeneity.

Conclusions

In conclusion, physical inactivity, unhealthy diet, tobacco use, and stress are the main lifestyle risk factors
associated with CVD in Saudi Arabia. To reduce CVD mortality and morbidity, addressing these risk factors,
through public health interventions, such as health education, promotion of physical exercise, good eating
habits, smoking cessation programs, and stress management programs in workplace and other places to
boost cardiovascular health, is vital. Addressing these lifestyle risk factors through healthy lifestyle
modifications and public health campaigns requires a multi-sectoral strategy that incorporates the
government, medical community, and general population. Further extensive research is recommended to
explore more each identified lifestyle factor for CVD in Saudi Arabia and the impact of lifestyle interventions
to fight against CVD.

Additional Information

2023 Munawir Alhejely et al. Cureus 15(6): €40075. DOI 10.7759/cureus.40075 8 of 11


javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)

Cureus

Disclosures

Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors declare the
following: Payment/services info: All authors have declared that no financial support was received from
any organization for the submitted work. Financial relationships: All authors have declared that they have
no financial relationships at present or within the previous three years with any organizations that might
have an interest in the submitted work. Other relationships: All authors have declared that there are no
other relationships or activities that could appear to have influenced the submitted work.

References

1.

10.

11.

12.

17.

18.

19.

20.

21.

22.

23.

24.

Roth GA, Mensah GA, Johnson CO, et al.: Global burden of cardiovascular diseases and risk factors, 1990-
2019: update from the GBD 2019 Study. ] Am Coll Cardiol. 2020, 76:2982-3021. 10.1016/j.jacc.2020.11.010
Ijzelenberg W, Hellemans IM, van Tulder MW, Heymans MW, Rauwerda JA, van Rossum AC, Seidell JC: The
effect of a comprehensive lifestyle intervention on cardiovascular risk factors in pharmacologically treated
patients with stable cardiovascular disease compared to usual care: a randomised controlled trial. BMC
Cardiovasc Disord. 2012, 12:71. 10.1186/1471-2261-12-71

Schenck-Gustafsson K: Risk factors for cardiovascular disease in women . Maturitas. 2009, 63:186-90.
10.1016/j.maturitas.2009.02.014

Preventable deaths from heart disease & stroke: improving care can save more lives . (2013).
https://www.cdc.gov/vitalsigns/heartdisease-stroke/index.html.

Al-Hazzaa HM: Physical inactivity in Saudi Arabia revisited: a systematic review of inactivity prevalence
and perceived barriers to active living. Int ] Health Sci (Qassim). 2018, 12:50-64.

Tyrovolas S, El Bcheraoui C, Alghnam SA, et al.: The burden of disease in Saudi Arabia 1990-2017: results
from the Global Burden of Disease Study 2017. Lancet Planet Health. 2020, 4:195-208. 10.1016/52542-
5196(20)30075-9

AlQuaiz AM, Siddiqui AR, Kazi A, Batais MA, Al-Hazmi AM: Sedentary lifestyle and Framingham risk scores:

a population-based study in Riyadh city, Saudi Arabia. BMC Cardiovasc Disord. 2019, 19:88.
10.1186/s12872-019-1048-9

Ahmed SH, Bokhari YA, Nahas R], Alharbi AZ, Niyazi AA, AlGaedy RA: Public knowledge of cardiovascular
diseases and its risk factors in Jeddah City, Saudi Arabia. Int ] Innov Res Med Sci. 2021, 6:506-11.
10.23958/ijirms/vol06-109/1182

Amin TT, Al Sultan AI, Mostafa OA, Darwish AA, Al-Naboli MR: Profile of non-communicable disease risk
factors among employees at a Saudi university. Asian Pac ] Cancer Prev. 2014, 15:7897-907.
10.7314/apjcp.2014.15.18.7897

Saudi Health Council: Cardiovascular Disease: A Public Health Priority . Saudi Health Council, 2022.
https://shc.gov.sa/Arabic/NHC/Activities/Documents/Cardiovascular%20disease%20in%20KSA %20-
%20a%20public%20health%20pr....

Aljefree N, Ahmed F: Prevalence of cardiovascular disease and associated risk factors among adult
population in the Gulf Region: a systematic review. Adv Public Health. 2015, 2015:235101.
10.1155/2015/235101

Alsafrani T, Abukhodair A, Khojah O, Jastania E, Alamri R, Kinsara A: Cardiovascular disease risk factors in
the community of the western region of Saudi Arabia. Eur Heart ] Acute Cardiovasc Care. 2021,
10:zuab020.215. 10.1093/ehjacc/zuab020.215

Alslamah T: Prevalence of various non-communicable diseases (NCDs) and NCD risks factors among Saudi
population-analysis from SHIS 2013. PJMHS. 2022, 16:710-15. 10.53350/pjmhs22161710

Bdair IA: Assessment of cardiovascular diseases knowledge and risk factors among adult population in the
south region of Saudi Arabia. Clin Nurs Res. 2022, 31:598-606. 10.1177/10547738211060602

AlJishi H, Kusuma D, AlQurashi A, AlFaiz A, AlSaad A, Aljishi M: Compliance with tobacco control policy
and visibility of cigarette retailers around educational facilities in Riyadh, Saudi Arabia. Front Public Health.
2022, 10:713460. 10.3389/fpubh.2022.713460

Liberati A, Altman DG, Tetzlaff ], et al.: The PRISMA statement for reporting systematic reviews and meta-
analyses of studies that evaluate health care interventions: explanation and elaboration. ] Clin Epidemiol.
2009, 62:e1-34. 10.1016/j.jclinepi.2009.06.006

Koeder C, Husain S, Kranz RM, et al.: Healthy lifestyle changes favourably affect common carotid intima-
media thickness: the Healthy Lifestyle Community Programme (cohort 2). ] Nutr Sci. 2022, 11:e47.
10.1017/jns.2022.46

Hussein G, Albashari MS, Alarfaj HM, Houdane A, Wagley Z, Alsaleh AA, Alendijani YA: Assessment of the
effective management of patients with severe primary hypercholesterolemia under care in Family Medicine
Clinics at King Faisal Specialist Hospital and Research Centre, Riyadh, Saudi Arabia. Cureus. 2022,
14:e30701. 10.7759/cureus.30701

Aljefree NM, Almoraie NM, Shatwan IM: Association of two types of dietary pattern scores with
cardiovascular disease risk factors and serum 25 hydroxy vitamin D levels in Saudi Arabia. Food Nutr Res.
2021, 65:10.29219/fnr.v65.5481

Khouja JH, Al Jasir B, Bargawi AA, Kutbi M: Lifestyle intervention for cardiovascular disease risk factors in
Jeddah, Saudi Arabia. Cureus. 2020, 12:e11791. 10.7759/cureus.11791

Mujamammi AH, Alluhaymid YM, Alshibani MG, et al.: Awareness of cardiovascular disease associated risk
factors among Saudis in Riyadh City. ] Family Med Prim Care. 2020, 9:3100-5. 10.4103/jfmpc.jfmpc 458 20
Alrasheed T, Alwakeel A, Alarki M, et al.: Cardiovascular disease risk factors among medical students at
Tabuk University, Saudi Arabia during COVID-19 quarantine. Med Sci. 2023, 27:e108ms2902.
10.54905/disssi/v27i1132/e108ms2902

Qasem Surrati AM, Mohammedsaeed W, Shikieri AB: Cardiovascular risk awareness and calculated 10-year
risk among female employees at Taibah University 2019. Front Public Health. 2021, 9:658243.
10.3389/fpubh.2021.658243

Alhabib KF, Batais MA, Almigbal TH, Alshamiri MQ, Altaradi H, Rangarajan S, Yusuf S: Demographic,

2023 Munawir Alhejely et al. Cureus 15(6): €40075. DOI 10.7759/cureus.40075

9 of 11


https://dx.doi.org/10.1016/j.jacc.2020.11.010?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jacc.2020.11.010?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/1471-2261-12-71?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/1471-2261-12-71?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.maturitas.2009.02.014?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.maturitas.2009.02.014?utm_medium=email&utm_source=transaction
https://www.cdc.gov/vitalsigns/heartdisease-stroke/index.html?utm_medium=email&utm_source=transaction
https://www.cdc.gov/vitalsigns/heartdisease-stroke/index.html?utm_medium=email&utm_source=transaction
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6257875/?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/S2542-5196(20)30075-9?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/S2542-5196(20)30075-9?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s12872-019-1048-9?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s12872-019-1048-9?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.23958/ijirms/vol06-i09/1182?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.23958/ijirms/vol06-i09/1182?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7314/apjcp.2014.15.18.7897?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7314/apjcp.2014.15.18.7897?utm_medium=email&utm_source=transaction
https://shc.gov.sa/Arabic/NHC/Activities/Documents/Cardiovascular disease in KSA - a public health priority.pdf?utm_medium=email&utm_source=transaction
https://shc.gov.sa/Arabic/NHC/Activities/Documents/Cardiovascular disease in KSA - a public health priority.pdf?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1155/2015/235101?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1155/2015/235101?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/ehjacc/zuab020.215?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/ehjacc/zuab020.215?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.53350/pjmhs22161710?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.53350/pjmhs22161710?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/10547738211060602?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/10547738211060602?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3389/fpubh.2022.713460?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3389/fpubh.2022.713460?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jclinepi.2009.06.006?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jclinepi.2009.06.006?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1017/jns.2022.46?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1017/jns.2022.46?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7759/cureus.30701?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7759/cureus.30701?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.29219/fnr.v65.5481?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.29219/fnr.v65.5481?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7759/cureus.11791?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7759/cureus.11791?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4103/jfmpc.jfmpc_458_20?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4103/jfmpc.jfmpc_458_20?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.54905/disssi/v27i132/e108ms2902?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.54905/disssi/v27i132/e108ms2902?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3389/fpubh.2021.658243?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3389/fpubh.2021.658243?utm_medium=email&utm_source=transaction

Cureus

25.

26.

27.

28.

29.

30.

31.

32.

33.

34,

35.

36.

37.

38.

39.

40.

41.

42.

43,

45.

46.

47.

48.

49.

50.

51.

52.

53.

behavioral, and cardiovascular disease risk factors in the Saudi population: results from the Prospective
Urban Rural Epidemiology study (PURE-Saudi). BMC Public Health. 2020, 20:1213. 10.1186/s12889-020-
09298-w

Al-Saber A, May AN: Effect of mindful meditation, physical activity, and diet to reduce the risk to develop or
reduce severity of cardiovascular diseases in Saudi Arabia: a systematic review. World J Cardiovasc Dis.
2023, 13:46-72. 10.4236/wjcd.2023.131005

Almilaibary A: A systematic review of epidemiolocal, and time-trend prevalence of obesity-related
comorbidities and their health effects in Saudi Arabia. Biosc Biotech Res Comm. 2022, 15:1-4.

Ahmed AE, Alsamghan A, Momenah MA, et al.: Metabolic syndrome and cardiometabolic risk factors in the
mixed hypercholesterolemic populations with respect to gender, age, and obesity in Asir, Saudi Arabia. Int |
Environ Res Public Health. 2022, 19:14985. 10.3390/ijerph 192214985

Algirnas A, Alotaiby S, Alfageeri M, Alsaran H, Sami W: Nursing staff insight about modifiable risk factors of
cardiovascular diseases in a multicultural setting, Saudi Arabia. Prog Nutr. 2022, 24:e2022023.
10.23751/pn.v24i1.11835

Alloubani A, Nimer RM, Ayaad O, et al.: Prevalence and knowledge of cardiovascular disease risk factors
among young adults in Saudi Arabia. Obes Med. 2022, 36:100457. 10.1016/j.obmed.2022.100457

Shahin MM, Mahmoud MR, Al-Shmaily HOS, Altamimy SM, Alanzi LS: Prevalence of cardiovascular disease
risk factors among people in Hail City, Saudi Arabia. ] Pharm Res Int. 2021, 33:22-32.
10.9734/jpri/2021/v33i19B31334

Alibrahim B, Sharaheeli ], Alassaf L, Abd-Ellatif EE: Risk assessment of cardiovascular disease among adults
attending primary healthcare centers in Riyadh City 2015. Cureus. 2022, 14:e32503. 10.7759/cureus.32503
Alghamdi AS, Alzahrani MS, Alsolami BM, Thabet SA, Alghamdi BS, Kinsara AJ: A community-based, cross-
sectional study assessing the level of awareness and insight related to cardiovascular diseases. Cureus. 2021,
13:e15681. 10.7759/cureus.15681

Lippi G, Henry BM, Sanchis-Gomar F: Physical inactivity and cardiovascular disease at the time of
coronavirus disease 2019 (COVID-19). Eur ] Prev Cardiol. 2020, 27:906-8. 10.1177/2047487320916823
Ghader N, Al-Yateem N, Dalibalta S, et al.: Cardiovascular health research priorities in the United Arab
Emirates. Front Public Health. 2023, 11:1130716. 10.3389/fpubh.2023.1130716

Dalibalta S, Davison G: Exercise and cardiovascular health in the UAE . Handbook of Healthcare in the Arab
World. Laher I (ed): Springer International, Cham; 2021. 1661-80. 10.1007/978-3-030-36811-1 84
Samarkandi OA: Prevalence of physical activity among healthcare students in King Saud University, Riyadh,
Saudi Arabia. An observational study. Inquiry. 2022, 59:469580221100157. 10.1177/00469580221100157
Algahtani BA, Alenazi AM, Alhowimel AS, Elnaggar RK: The descriptive pattern of physical activity in Saudi
Arabia: analysis of national survey data. Int Health. 2021, 13:232-9. 10.1093/inthealth/ihaa027

Stamatakis E, Hirani V, Rennie K: Moderate-to-vigorous physical activity and sedentary behaviours in
relation to body mass index-defined and waist circumference-defined obesity. Br ] Nutr. 2008, 101:765-73.
10.1017/S0007114508035939

Gray CL, Messer LC, Rappazzo KM, Jagai JS, Grabich SC, Lobdell DT: The association between physical
inactivity and obesity is modified by five domains of environmental quality in U.S. adults: a cross-sectional
study. PLoS One. 2018, 13:e0203301. 10.1371/journal.pone.0203301

Salem V, AlHusseini N, Abdul Razack HI, Naoum A, Sims OT, Alqahtani SA: Prevalence, risk factors, and
interventions for obesity in Saudi Arabia: a systematic review. Obes Rev. 2022, 23:13448.
10.1111/0br.13448

Ahmed AM, Hersi A, Mashhoud W, Arafah MR, Abreu PC, Al Rowaily MA, Al-Mallah MH: Cardiovascular risk
factors burden in Saudi Arabia: the Africa Middle East Cardiovascular Epidemiological (ACE) study. | Saudi
Heart Assoc. 2017, 29:235-43. 10.1016/j.jsha.2017.03.004

Lopez-Jimenez F, Almahmeed W, Bays H, et al.: Obesity and cardiovascular disease: mechanistic insights
and management strategies. A joint position paper by the World Heart Federation and World Obesity
Federation. Eur ] Prev Cardiol. 2022, 29:2218-37. 10.1093/eurjpc/zwac187

Amorim A, Barbosa AH, Sobral P]: Hunger, obesity, public policies, and food-based dietary guidelines: a
reflection considering the socio-environmental world context. Front Nutr. 2022, 8:805569.
10.3389/fnut.2021.805569

Beslay M, Srour B, Méjean C, et al.: Ultra-processed food intake in association with BMI change and risk of
overweight and obesity: a prospective analysis of the French NutriNet-Santé cohort. PLoS Med. 2020,
17:e1003256. 10.1371/journal.pmed.1003256

Cordova R, Kliemann N, Huybrechts I, et al.: Consumption of ultra-processed foods associated with weight
gain and obesity in adults: a multi-national cohort study. Clin Nutr. 2021, 40:5079-88.
10.1016/j.cInu.2021.08.009

Hall KD, Ayuketah A, Brychta R, et al.: Ultra-processed diets cause excess calorie intake and weight gain: an
inpatient randomized controlled trial of ad libitum food intake. Cell Metab. 2019, 30:67-77.e3.
10.1016/j.cmet.2019.05.008

Crimarco A, Landry MJ, Gardner CD: Ultra-processed foods, weight gain, and co-morbidity risk. Curr Obes
Rep. 2022, 11:80-92. 10.1007/s13679-021-00460-y

Sofi F, Macchi C, Abbate R, Gensini GF, Casini A: Mediterranean diet and health. BioFactors. 2013, 39:335-
42.10.1002/biof.1096

Mumena WA, Ateek AA, Alamri RK, et al.: Fast-food consumption, dietary quality, and dietary intake of
adolescents in Saudi Arabia. Int ] Environ Res Public Health. 2022, 19:15083. 10.3390/ijerph192215083
Ahmad A: A study on healthy behavior (nutritional education and motor function) of a sample of Saudi
women and its impact on the health status. Sci ] King Faisal Univ. 2020, 1-10. 10.37575/b/sci/2263
Machado PP, Steele EM, Levy RB, et al.: Ultra-processed food consumption and obesity in the Australian
adult population. Nutr Diabetes. 2020, 10:39. 10.1038/s41387-020-00141-0

Kelly RK, Tong TY, Watling CZ, et al.: Associations between types and sources of dietary carbohydrates and
cardiovascular disease risk: a prospective cohort study of UK Biobank participants. BMC Med. 2023, 21:34.
10.1186/512916-022-02712-7

Alowfi A, Binladen S, Irgsous S, Khashoggi A, Khan MA, Calacattawi R: Metabolic syndrome: prevalence and

2023 Munawir Alhejely et al. Cureus 15(6): €40075. DOI 10.7759/cureus.40075

10 of 11


https://dx.doi.org/10.1186/s12889-020-09298-w?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s12889-020-09298-w?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4236/wjcd.2023.131005?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4236/wjcd.2023.131005?utm_medium=email&utm_source=transaction
https://bbrc.in/a-systematic-review-of-epidemiolocal-and-time-trend-prevalence-of-obesity-related-comorbidities-and-their-health-effects-in-saudi-arabia/?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/ijerph192214985?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/ijerph192214985?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.23751/pn.v24i1.11835?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.23751/pn.v24i1.11835?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.obmed.2022.100457?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.obmed.2022.100457?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.9734/jpri/2021/v33i19B31334?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.9734/jpri/2021/v33i19B31334?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7759/cureus.32503?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7759/cureus.32503?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7759/cureus.15681?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7759/cureus.15681?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/2047487320916823?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/2047487320916823?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3389/fpubh.2023.1130716?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3389/fpubh.2023.1130716?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/978-3-030-36811-1_84?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/978-3-030-36811-1_84?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/00469580221100157?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/00469580221100157?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/inthealth/ihaa027?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/inthealth/ihaa027?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1017/S0007114508035939?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1017/S0007114508035939?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1371/journal.pone.0203301?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1371/journal.pone.0203301?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/obr.13448?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/obr.13448?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jsha.2017.03.004?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jsha.2017.03.004?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/eurjpc/zwac187?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/eurjpc/zwac187?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3389/fnut.2021.805569?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3389/fnut.2021.805569?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1371/journal.pmed.1003256?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1371/journal.pmed.1003256?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.clnu.2021.08.009?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.clnu.2021.08.009?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.cmet.2019.05.008?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.cmet.2019.05.008?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s13679-021-00460-y?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s13679-021-00460-y?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/biof.1096?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/biof.1096?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/ijerph192215083?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/ijerph192215083?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.37575/b/sci/2263?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.37575/b/sci/2263?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1038/s41387-020-00141-0?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1038/s41387-020-00141-0?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s12916-022-02712-7?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s12916-022-02712-7?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/ijerph18042142?utm_medium=email&utm_source=transaction

Cureus

risk factors among adolescent female intermediate and secondary students in Saudi Arabia. Int ] Environ Res
Public Health. 2021, 18:2142. 10.3390/ijerph 18042142

54.  Amer SA, A. Alasmari SA, Amer MA, Al Aissa N, Abd-Ellatif EE: Assessment of fast and junk food
consumption and addiction among Saudi population. National Descriptive Study 2020. Curr Res Nutr Food
Sci. 2022, 10:19-30. 10.12944/CRNFS].10.1.02

55.  Washi SA, Ageib MB: Poor diet quality and food habits are related to impaired nutritional status in 13- to
18-year-old adolescents in Jeddah. Nutr Res. 2010, 30:527-34. 10.1016/j.nutres.2010.07.002

56. Health effects of cigarette smoking . (2021).
https://www.cdc.gov/tobacco/data_statistics/fact_sheets/health_effects/effects_cig_smoking/index.htm#:~:text=Top%200f.

57.  Al-Zalabani A, Kasim K: Prevalence and predictors of adolescents’ cigarette smoking in Madinah, Saudi
Arabia: a school-based cross-sectional study. BMC Public Health. 2015, 15:17. 10.1186/s12889-015-1363-8

58. Alasqah I, Mahmud I, East L, Usher K: A systematic review of the prevalence and risk factors of smoking
among Saudi adolescents. Saudi Med J. 2019, 40:867-78. 10.15537/smj.2019.9.24477

59. Mohammed Faiyaz SS, Alesifeer SA, Mohammad E, Alqaed HS: Evaluation of the relationship between stress
and smoking patterns among the citizens of Hail City, Kingdom of Saudi Arabia. Medpulse Int ] Physiol.
2021, 18:1-4. 10.26611/1031811

60. Sara]D, Prasad M, Eleid MF, Zhang M, Widmer R], Lerman A: Association between work-related stress and
coronary heart disease: a review of prospective studies through the job strain, effort-reward balance, and
organizational justice models. ] Am Heart Assoc. 2018, 7:e008073. 10.1161/JAHA.117.008073

61. Abdo NM, Mortada EM, El Seifi OS: Effect of knowledge about cardiovascular diseases on healthy lifestyle
behavior among freshmen of Zagazig University: an intervention study. Open Public Health J. 2019, 12:300-
8.10.2174/1874944501912010300

62.  Alshagrawi S, Abidi ST: Efficacy of an mHealth behavior change intervention for promoting physical activity
in the workplace: randomized controlled trial. ] Med Internet Res. 2023, 25:e44108. 10.2196/44108

63.  Almasoud AS, Alshammari SA, Alkharan AA, Azizalrahman LA, Bashaikh HA, Alhamoudi AH: The effect of
text messaging intervention on lowering modifiable risk factors for cardiovascular diseases, Riyadh, Saudi
Arabia. Int ] Adv Community Med. 2022, 5:21-7. 10.33545/comed.2022.v5.i3a.244

64. Tiwari S, Cerin E, Wilsgaard T, et al.: Lifestyle factors as mediators of area-level socio-economic differentials
in cardiovascular disease risk factors. The Tromsg Study. SSM Popul Health. 2022, 19:101241.
10.1016/j.ssmph.2022.101241

2023 Munawir Alhejely et al. Cureus 15(6): €40075. DOI 10.7759/cureus.40075 11 of 11


https://dx.doi.org/10.3390/ijerph18042142?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.12944/CRNFSJ.10.1.02?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.12944/CRNFSJ.10.1.02?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.nutres.2010.07.002?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.nutres.2010.07.002?utm_medium=email&utm_source=transaction
https://www.cdc.gov/tobacco/data_statistics/fact_sheets/health_effects/effects_cig_smoking/index.htm?utm_medium=email&utm_source=transaction#:~:text=Top of Page-,Smoking and Increased Health Risks,%2C stroke%2C and lung cancer.&text=Estimates show smoking increases the,by 2 to 4 times&text=For stroke by 2 to 4 times
https://www.cdc.gov/tobacco/data_statistics/fact_sheets/health_effects/effects_cig_smoking/index.htm?utm_medium=email&utm_source=transaction#:~:text=Top of Page-,Smoking and Increased Health Risks,%2C stroke%2C and lung cancer.&text=Estimates show smoking increases the,by 2 to 4 times&text=For stroke by 2 to 4 times
https://dx.doi.org/10.1186/s12889-015-1363-8?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s12889-015-1363-8?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.15537/smj.2019.9.24477?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.15537/smj.2019.9.24477?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.26611/1031811?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.26611/1031811?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1161/JAHA.117.008073?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1161/JAHA.117.008073?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.2174/1874944501912010300?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.2174/1874944501912010300?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.2196/44108?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.2196/44108?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.33545/comed.2022.v5.i3a.244?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.33545/comed.2022.v5.i3a.244?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.ssmph.2022.101241?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.ssmph.2022.101241?utm_medium=email&utm_source=transaction

	Influence of Lifestyle Changes on Cardiovascular Diseases in Saudi Arabia: A Systematic Literature Review
	Abstract
	Introduction And Background
	Review
	Methods
	FIGURE 1: Flow diagram for the selection of studies included in our systematic review

	Results
	TABLE 1: Characteristics of the included studies

	Discussion

	Conclusions
	Additional Information
	Disclosures

	References


