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Abstract. Objective: Cardiovascular diseases (CVDs) are a group of disorders of the heart and blood vessels that
occur due to different risk factors. studies had shown that controlling these factors can result in lower mortal-
ity rate. Therefore, the objective of this study was to investigate the attitude, knowledge, and practice regarding
cardiovascular modifiable risk factors among nursing staff in a tertiary hospital in Riyadh. Materials and methods:
A cross-sectional study was conducted between January 2020 — October 2020 in King Salman Heart Center at
King Fahad Medical City (KFMC). Data were obtained utilizing a self-administered questionnaire completed by
121 nurses. Analysis of the data was done using IBM SPSS version 26 (IBM Corp., Armonk, NY, USA). Results:
The majority of the participants did not have any CVDs’ risk factors. However, physical inactivity, obesity, un-
healthy eating, and smoking were frequent in a substantial number of the participants. It was found that 71.07% of
nurses had good knowledge, a positive attitude (61.98%), and most of them were following a fair nursing practice
(67.77%). Conclusion: Overall, we found that the participating nurses had a good knowledge, fair attitude and good
practice about the modifiable risk factors of CVD which urges launching initiatives for CVD risk prevention in
KFMC, however, awareness campaigns are recommended to educate the nurses more with the state-of-the-art
knowledge in this area.

Keywords: Modifiable Risk Factors, knowledge, attitude, practice, cardiovascular disease, preventive medicine,
nurses.

Introduction

Cardiovascular diseases (CVDs) are a group of
disorders of the heart and blood vessels that occur
due to different risk factors (1). In 2003, the Canadian
Heart and Stroke Foundation identified nine major
modifiable risk factors for CVDs, namely, tobacco
smoking, alcohol consumption, physical inactivity,
malnutrition, obesity, high blood pressure (BP), high
concentrations of cholesterol and triglycerides, and
diabetes (2). It is estimated that up to 90% of CVDs

may be preventable if the modifiable risk factors are
addressed. However, knowledge of modifiable risk fac-
tors can vary from one region to another (3). A nota-
ble decline in cardiovascular deaths has been shown as
a result of controlling modifiable risk factors, which
apparently emphasize the role of preventive medicine
(4). Controlling modifiable risk factors can also be
supported by in-depth exploration of factors that can
substantially influence the relationship between car-
diovascular mortality and modifiable risk factors. Sajid
and colleagues argued that urbanization, if measured
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objectively, can affect a range of modifiable risk factors
preventing cardiovascular mortality in low-middle-
income countries (5). The central role in preventing
and minimizing the risks of CVDs complications and
deaths is patients’ ability to recognize the signs and
prompt health-seeking behavior. In Brazil, knowledge
of modifiable risk factors for CVDs has been studied
among participants regardless of their background and
most of them were unaware of the risk factors that lead
to CVDs (6). A study done by Basubrain and his col-
leagues found that the general healthy population in
Saudi Arabia has inadequate knowledge about the risk
factors and their relationship with CVDs regardless of
their workplace whether medical or non-medical (7).

CVDs pose a major public health concern and
are one of the leading causes of death worldwide.
The World Health Organization (WHO) considered
CVDs as t major death threat with an estimation of 18
million deaths annually representing 31% of all global
deaths (8). According to the Saudi Ministry of Health
(MOH), CVDs are the cause of 42% of the Kingdom’s
non-communicable disease mortalities’. In 2030, it
is predicted that 23 million may die worldwide from
CVDs, mainly from heart disease and stroke, unless
effective interventions are taken (9).

Although it is usually presumed by the public that
healthcare providers have a high awareness of CVDs’
symptoms and risk factors, there is no evidence-based
data to support this assumption. Moreover, there is a
gap in the literature from Saudi Arabia reporting stud-
ies on the importance of having adequate knowledge
about CVDs’ modifiable risk factors, which in turn will
inform the decision-makers in planning and imple-
menting proper interventions and strategies if needed.
Therefore, this study was conducted to investigate the
role of demographic variables of nurses in KAP scores.
We also sought to explore the attitude, knowledge, and
practice regarding modifiable risk factors of CVDs
among nursing staff in a tertiary hospital in Riyadh.

Material and Methods
Study design

After obtaining approval from the Institutional
Review Board at King Fahad Medical City (KFMC);

Riyadh, Saudi Arabia (Institutional Review Board ap-
proval number IRB00010471), a cross-sectional study
was conducted between January 2020 and October
2020. KFMC is a tertiary-care hospital with a special-
ized heart center, King Salman Heart Center, that was

established in 2005.
Study population

Participants were nursing staff from different
cardiac departments working in King Salman Heart
Center at King Fahad Medical City.. A total of 300
registered nurses were selected to participate. The sam-
ple size of 169 was calculated using the level of pre-
cision formula n=z> p (1-p)/d?% where z=1.96, p=0.5,
1-p=0.5, d=0.05, adjusted for population size of 300.
Simple random sampling was used to collect the data
over a period of 9 months. Fourty-eight nurses were
shifted to the emergency COVID-19 ward, therefore
the sample size was reduced to 121. Moreover, any
nurse who was not working at the center were exclud-
ed. Nurses who agreed to take part in this study have
provided written informed consent.

Data collection

Data collection was accomplished using a pre-val-
idated questionnaire which was adopted from (14). The
questionnaire consisted of 43 statements divided into 4
sections that cover the research question of this study.
The first section is comprised of questions related to
socio-demographic characteristics such as the nurses,
gender, age, and nationality, risk factors and family
history of CVDs. section B, C, and D comprised of
questions related to knowledge, attitude, and practice.

KAP Scoring

The knowledge regarding CVDs risk factors was
assessed using 12 questions. Each correct answer was
given a code 1, whereas wrong answers were coded as
0. The median knowledge score was calculated. The
quantitative knowledge score was then categorized
into 3 categories: good (>75%), fair (50%-74%), and
poor knowledge (<50%) (10). The attitude section was
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composed of 10 questions and the overall mean atti-
tude was calculated. Using the mean score as a cutoff,
the attitude was further categorized into positive and
negative (11). Practices regarding CVDs were assessed
using 10 questions. The median practice score was cal-
culated and then categorized into having good (>75%),
fair (50%-74%) and poor practice (<50%) (9).

Statistical Analysis

IBM Statistical Package for the Social Sciences
(SPSS) version 26 (IBM Corp., Armonk, NY, USA)
was used to analyze the data. The normality of the
data was checked using the Kolmogorov-Smirnov test.
Qualitative data are expressed as frequencies and per-
centages, whereas non-normally distributed variables
are reported as median (min, max). One-sample Wil-
coxon-signed rank was applied to evaluate participants’
knowledge and practice scores with the threshold value

of 50%. A One-sample Chi-square test was also ap-
plied to observe the difference of equality of categories
in attitude. Pearson-Chi-square and Fisher Exact tests
were applied to observe associations between the cat-
egorized knowledge, attitude, and practice scores with
socio-demographic variables. A p-value of less than
0.05 was considered statistically significant.

Results

The data was collected from 121 participants. The
majority of them were females (88.4%) as compared to
males (11.6%). Most of them were married (70.2%)
and (29.8%) were single. Two-third of the participants
belonged to the age group of 30-40 years, followed
by >40 years 21 (17.4%) and 21-29 years 19 (15.7%).
Most of the participants 76 (62.8%) had more than 10
years of experience, followed by 4-6 years 21 (17%),
7-10 years 15 (12.4%), 1-3 years 6 (5%) and 2.5% had

Table 1. Nurses Socio-demographic Characteristics, Risk Factors and Family History (n=121)

n (%) n (%)
Gender Years of Experience
Male 14 (11.6) <1 year 3(2.5)
Female 107 (88.4) 1-3 years 6 (5.0)
Marital Status 4-6 years 21(17.0)
Socio-demographic Married 85 (70.2) 7-10 years 15 (12.4)
Characteristics Single 36 (29.8) >10 years 76 (62.8)
Age Education Level
21-29 years 19 (15.7) Diploma holders 45 (37.2)
30-40 years 81 (66.9) Bachelor’s degree 64 (52.9)
> 40 years 21(17.4) Master’s degree 5(4.1)
Higher Degree 7 (5.8)
Smoking Diabetes Mellitus
Non-Smoker 112 (92.6)
Smoker 4(3.3) No 118 (97.5)
Passive Smoker 5(4.1) Yes 3(2.5)
. Hypertension Ischemic Heart Disease
Risk Factors e 115 (95.0) No 118 (97.5)
Yes 6 (5.0) Yes 3(2.5)
Hyperlipidemia Obesity
No 112 (92.6) No 116 (95.9)
Yes 9(7.4) Yes 5(4.1)
Heart Disease Diabetes Mellitus
Yes 16 (13.2) Yes 31(25.6)
First Degree Family No 105 (86.8) No 90 (74.4)
History Hypertension History
Yes 32 (26.4) Yes 79 (65.28)
No 89 (73.6) No 42 (34.72)
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experience <1 year. Slightly more than 50% of the
participants had bachelor’s degrees, 45 (37.2%) were
diploma holders, those with a higher degree were 7
(5.8%), and only 5 (4.1%) had master’s degrees.

Regarding the risk factors, more than 90% of the
participants were non-smokers, (2.5%) had diabetes
mellitus, (5%) were hypertensive, (2.5%) had heart dis-
ease, (7.4%) were hyperlipidemic and (4.1%) were con-
sidered obese as their body mass index (BMI) was over
30.. Pertaining to diseases present in first-degree family
79 (65.28%) had a history of illnesses of which (13.2%)
had heart disease, diabetes mellitus (25.6%), and hyper-
tension (26.4%). Results are presented in table 1.

The median knowledge score was 10, where 3 being
the minimum and 11 was the maximum score. Overall,
the majority of the participants had good knowledge
(71.07%) about CVDs, (14.05%) had fair knowledge
and (14.88%) had poor knowledge (Figure 1). The result
of a one-sample Wilcoxon-signed rank test also con-
firmed that the participants had overall significant-good
knowledge about CVDs (p<0.001). Regarding individ-
ual questions, “CVDs is the disease of women only”, was
correctly answered by most of the participants (93.4%),
whereas “most CVDs cases are hereditary”, majority of
the participants (74.4%) got it wrong.

The correct and incorrect numbers and corre-
sponding percentages for each question are presented
in Table 2. The categorized knowledge (poor, fair, and
good), when compared with the socio-demographic
variables, showed no significant association with gen-
der (p=0.215), marital status (p=0.937), age (p=0.230),
and education level (p=0.259). However, nurses with

Frequency

Good Fair Poor

Knowledge of Nurses

Figure 1. Nurses’ Knowledge about CVD.

>10 years of experience had significantly good knowl-
edge (p=0.042). Results are presented in table 5.

The overall mean attitude score was 3.89 + 0.40.
Based on the mean score the attitude was further cat-
egorized into positive and negative. Majority of the
nurses had a positive attitude (61.98%) and (38.02%)
had a negative attitude (Figure 2). The result of the one-
sample chi-square test showed that the overall attitude of
nurses was significantly positive (%= 6.95 (1), p = 0.008).
The highest positive attitude of nurses (98.4%) was re-
ported for the question “smoking is bad for health”. The
positive and negative attitudes when compared with the
socio-demographic variables showed no significant asso-
ciation, gender (p=0.692), marital status (p=0.898), age
(p=0.507), years of experience (p=0.536), an education
level (p=0.883). Results are presented in Tables 3 and 5.

Overall, the majority of the nurses accounting
for (67.77%) were following a fair practice, whereas
(32.23%) showed good practice in managing CVDs
(Figure 3), and none of the nurses depicted poor prac-
tice. The median practice score was 28, where 23 being

Table 2. Knowledge of the Nurses regarding CVDs (n=121)

No Statement Correct Incorrect

1 CVDsis related to heart and 106 (87.6) 15 (12.4)
blood vessels?

2 Most CVDs cases are heredi- 31(25.6) 90 (74.4)
tary?

3 CVDs is the leading cause of 95 (78.5) 26 (21.5)
death?

4 CVDs is the disease of women 113 (93.4) 8 (6.6)
only?

5  CVDs can occur to young peo- 92 (76.0) 29 (24.0)
ple?

6  Smoking is the risk factor of 102 (84.3) 19(15.7)
CVDs?

7 Doing housework as exerciseis 95 (78.5) 26 (21.5)
enough for a day?

8 Ifyou have aslim body,youdo 107 (88.4) 14 (11.6)
not need to exercise?

9  Eating fruits or vegetables can 67 (55.4) 54 (44.6)
prevent CVDs?

10 Irregular eating patterns have no 90 (74.4) 31 (25.6)
harm to health?

11 High-density lipoprotein 88 (72.7) 33(27.3)
(HDL) is a good type of cho-
lesterol?

12 Prayer can help to reduce stress> 98 (81.0) 23 (19.0)




Progress in Nutrition 2022; Vol. 24, N. 1: €2022004

Frequency

Positive

Negative

Figure 2. Nurses Attitude towards CVD

the minimum and 35 being the maximum score. The
result of a one-sample Wilcoxon-signed rank test also
confirmed that the participants had overall significant
good practice about CVDs (p<0.001).

The number and corresponding percentage for each
practice question are presented in Table 4. The cat-
egorized practice (fair and good) when compared with
the socio-demographic variables showed no signifi-
cant association with gender (p=0.508), age (p=0.728),
an education level (p=0.270), and years of experience
(p=0.862). However, married nurses depicted a signifi-
cantly good practice as compared to singles (p=0.042)
Results are presented in table 5.

Frequency

Fair Good

Figure 3. Nurses Practice about CVD

Discussion

A deep insight into nurses’ perception about CVDs
modifiable risk factors is essential for providing accurate
medical care and preventing in-hospital CVDs’ related
deaths. Measuring the risk factors is significant to quan-
tify their magnitudes in order to improve the existent
cardiac programs or augment the efforts further. There-
fore, we investigated the attitude, knowledge, and prac-
tice of nursing staff in the tertiary hospital regarding the
modifiable risk factor of CVDs in Saudi Arabia.

The findings of this study revealed that a vast
majority of the participants do not have any signs of

Table 3. The attitude of Nurses regarding CVDs (n=121)

Strongly . . Strongly

Ltems Agree Agree Undecided Disagree Disagree Mean Score

n (%) n (%) n (%) n (%) n (%) Mean:SD
Smoking is bad for health. 105 (86.8) 14 (11.6) 0(0.0) 1(0.8) 1(0.8) 4.83+0.54
Do exercise to maintain a healthy
lifestyle. 96 (79.3) 21(17.4) 0(0.0) 0(0.0) 4(3.3) 4.69:0.78
Prefer to play withalaptopinstead g (55 1) 55 (139) 5(4.1) 4(33) 10(83)  430:0.87
of doing exercise
Walking a lot can give benefits to .
my health. 65 (53.7) 49 (40.5) 2(1.7) 2(1.7) 3(2.5) 4.41+0.82
Take fruits or vegetables in the diet
for maintaining health. 77 (63.6) 40 (33.1) 2(1.7) 0(0.0) 2(1.7) 4.57+0.69
Avoid drinking carbonated drinks. 65 (53.7) 37 (30.6) 5(4.1) 6 (5.0) 8(6.6) 4.20+1.15
Sometimes eating super late at .
night is good. 58 (47.9) 36 (29.8) 11(9.1) 8(6.6) 8 (6.6) 4.15+0.47
hTf"‘ke less oily food for a healthy 73(603)  35(28.9) 4(33) 2(17) 7(5.8) 4.36:1.04

estyle.

Controlling stress can avoid
getting any disease. 61 (50.4) 45 (37.2) 5(4.1) 5(4.1) 5(4.1) 4.26x1.01
I can manage my stress. 31(25.6) 67 (55.4) 16 (13.2) 6(5.0) 1(0.8) 4.00+0.81
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Table 4. The practice of Nurses regarding CVDs (n=121)

I Never Seldom Frequently Always

tems n (%) n (%) n (%) n (%)
How often do you smoke? 110 (90.9) 3(2.5) 5(4.1) 3(2.5)
Does your daily activity involve vigorous activity? 22 (18.2) 56 (46.3) 35 (28.9) 8 (6.6)
Do you walk for 10minutes daily? 5(4.1) 22 (18.2) 31 (25.6) 63 (52.1)
Do you spend your leisure time to exercise at least 20 minutes? 18 (14.9) 50 (41.3) 36 (29.8) 17 (14.0)
How often do you take fruits in your diet? 1(0.8) 26 (21.5) 62 (51.2) 32 (26.4)
How often do you take vegetables in your diet? 1(0.8) 20 (16.5) 56 (46.3) 44 (36.4)
How often do you eat fast food? 2(1.7) 74 (61.2) 40 (33.1) 5(4.1)
Do you like to eat in between the main meals? e.g., snaking 5(4.1) 57 (47.1) 41 (33.9) 18 (14.9)
Do you eat fried food as your main course? 10 (8.3) 58 (47.9) 39 (32.2) 14 (11.6)
Do you lead a stressful life? 12 (9.9) 42 (34.7) 52 (43.0) 15 (12.4)
Table 5. Association of socio-demographic characteristics with nurses , knowledge, attitude, and practice (n = 121)

Knowledge Score Attitude Practice
Poor Fair Good Positive Negative Fair Good

Gender
Male 2 (11.1%) 4(23.5%) 8 (9.3%) 8 (10.7%) 6 (13.0%) 10 (12.2%) 4(10.3%)
Female 16 (88.9%) 13 (76.5%) 78 (90.7%) 67 (89.3%) 40 (87.0%) 72 (87.8%) 35 (89.7%)
p-value 0.215 0.692 0.508
Marital Status
Married 12 (66.7%) 12 (70.6%) 61 (70.9%) 53 (70.7%) 32 (69.6%) 53 (64.6%) 32 (82.1%)
Single 6 (33.3%) 5 (29.4%) 25(29.1%) 22(29.3%) 41 (30.4%) 29 (35.4%) 7 (17.9%)
p-value 0.937 0.898 0.048*
Age
21-29 years 5 (27.8%) 4 (23.5%) 10 (11.6%) 14 (18.7%) 5(10.9%) 14 (17.1%) 5 (12.8%)
30-40 years 11 (61.1%) 12 (70.6%) 58 (67.4%) 48 (64.0%) 33 (71.7%) 55 (67.1%) 26 (66.7%)
> 40 years 2 (11.1%) 1 (5.9%) 8 (20.9%) 13 (17.3%) 8 (17.4%) 13 (15.9%) 8 (20.5%)
p-value 0.230 0.507 0.728
Years of Experience
<1lyear 1 (5.6%) 1 (5.9%) 1(1.2%) 3 (4.0%) 0 (0.0%) 3 (3.7%) 0 (0.0%)
1-3 years 3 (16.7%) 0 (0.0%) 3 (0.0%) 5(3.5%) 1(2.2%) 4 (4.9%) 2 (5.1%)
4-6 years 3 (16.7%) 3 (17.6%) 15 (17.4%) 14 (18.7%) 7 (15.2%) 13 (15.9%) 8 (20.5%)
7-10 years 0 (0.0%) 5 (29.4%) 10 (11.6%) 9 (12.0%) 6 (13.0%) 10 (12.2%) 5 (12.8%)
>10 years 11 (61.1%) 8 (47.1%) 57 (66.3%) 44 (58.7%) 32(69.6%) 52 (63.4%) 24 (61.5%)
p-value 0.042* 0.536 0.862
Education Level
Diploma 13 (72.2%) 7 (41.2%) 44 (51.2%) 41 (54.7%) 23 (50.0%) 43 (54.7%) 21 (50.0%)
Bachelor’s 0 (0.0%) 1 (5.9%) 4 (4.7%) 3 (4.0%) 2 (4.3%) 3 (4.0%) 2 (4.3%)
Master’s 3 (16.7%) 8 (47.1%) 34(39.5%) 26 (34.7%) 19 (41.3%) 29 (34.7%) 16 (41.3%)
Higher Degree 2 (11.1%) 1 (5.9%) 4 (4.7%) 5(6.7%) 2 (4.3%) 7 (6.7%) 0 (4.3%)
p-value 0.259 0.883 0.270

* significant at 5% level of significance

CVDs' risk factors. However, a substantial number of
the participants had some risk factors notably hyper-
lipidemia (7%) and obesity (4%) are not large values.

These findings were similar to what was reported in
a study by Qureshi and colleagues that physical in-
activity, obesity, unhealthy eating, and smoking were
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relatively more frequent in doctors among modifiable
risks (12). Moreover, our data confirm what was sug-
gested by Nam et al. that obesity and physical inactiv-
ity are higher among nurses in the State of California
and it could be due to occupational factors (13). On
the other hand, 65% of the participants had a histo-
ry of cardiac illnesses and the highest incidence was
recorded with high blood pressure (26.4%). Interest-
ingly our findings were slightly different than a study
by WHO which revealed that the overall prevalence
of raised blood pressure in adults aged 25 years and
over was around 40% in 2008 globally and this is also
supported by findings of a number of studies (14-17).
Our study suggests that there is a good level of knowl-
edge about the modifiable risk factor of CVDs in 71%
of the nurses we studied, unlike other studies (18-19).
Previous studies assessed level of knowledge in nursing
students whereas most of our study population was of
senior nurses. Therefore, the increase in nurses’ knowl-
edge of CVDs risk factors in our study is believed to be
associated with higher experience and this was statisti-
cally significant.

In this study, the majority of the nurses had a
positive attitude (61.98%) towards modifiable risk fac-
tors in comparison to (38.02%) who had a negative
attitude. Although the percentage of nurses with a
negative attitude is low almost third, yet this indicates
the lack of structured training program and insuffi-
cient awareness about CVDs risk factors. This finding
imposes an extra burden on the hospitals to promote
health education through structured educational pro-
grams and awareness campaigns. Dr. Muhihi and her
co-workers studied the role of training through aware-
ness campaigns and other educational activities. They
reach a conclusion that spreading awareness and in-
creasing knowledge helped in the reduction of CVDs
risk factors (20).

Nurses’ practice in managing CVDs risk factors
was fair representing two-thirds of the participants.
Showing fair practice is expected as the majority of
them have good knowledge that has been translated
into proper behaviors and practice. Our result was con-
tradicting to the existing literature which reported an
urgent need to initiate comprehensive health promo-
tion and CVDs prevention programs at the healthcare
workplace (21,22). It was not unexpected that married

nurses depicted a significantly good practice as com-
pared to singles, which could be explained as married
nurses are more dedicated to a healthy lifestyle for
themselves and their family (23). As our research study
has shown, the majority of the nurses have a high level
of attitude, knowledge, and practice, thus it is incorri-
gible for nurses to help in the prevention of CVDs and
the risk factors that can lead to CVD. Nurses are ideal
health care workers to direct the CVDs risk reduction
and to deliver multifactorial risk reduction in hospitals
and significant evidence exists supporting a systematic
approach (24-27). Another evidence showed a positive
reduction in CVDs risk and improves cardiovascular
risk factors, lifestyle, and, outcomes through manage-
ment programs held by professional nurses (28-32).
Oxidative Stress usually start to function in in post-
menopausal women mostly over 40 years old. Klisic
et.al reported the overall oxidative stress and the an-
tioxidant status was independently associated with
increased CVD risk in postmenopausal women in
Montenegro (33). Although the vast majority of the
nurses are women under the age 40 that can explain
the reason for low CVD risk has not been associated
with a favorable increase as it has been shown in other
studies (34-36). Future studies should include measur-
ing the levels total bilirubin serum which is considered
to be scavenge reactive oxygen species (ROS) and to
suppress the oxidation of lipids and lipoproteins (37).

Strengths and Limitations

The strength of this study was that this is the
first research that studies cardiovascular modifiable
risk factors among nursing staff at tertiary hospitals in
Riyadh Saudi Arabia. Moreover, our results show the
positive and have a high level of attitude, knowledge,
and practice are in a tertiary hospital where there is a
high number of ethnic diversity and a wide range of
interests, backgrounds, experiences. Accordingly, this
will promote the Saudi authorities to start CVDs pre-
vention and reducing programs. Whereas the study’s
limitation was that this study was conducted at a sin-
gle institution, thus the probability for generalizing the
findings among all nurse’s practitioners in Riyadh is
limited.
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Conclusion

We investigated the attitude, knowledge, and

practice of nursing staff in the tertiary hospital regard-
ing the modifiable risk factor of CVDs in Saudi Ara-
bia. Overall, our 121 nurses showed good knowledge
in 71% of nurses, a positive attitude 61.98%, and 67%
were following a fair nursing practices.

Our results point out that awareness Campaigns
are recommended to overcome the observed lack of
knowledge.

For further investigation, we highly recommend
large-scale studies to help obtain more representative
data and impose national awareness programs.
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