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ABSTRACT
Objectives: The aim of this study was to determine the relationship between cardiovascular disease risk and preventive activ-

ity-associated factors and shift work in female nurses at a teaching hospital in Peninsular Malaysia.
Methods: A cross-sectional study was performed with 180 female nurses older than 40 years old. A self-administered ques-

tionnaire was used that had been adapted from the World Health Organization's STEPS instrument. The blood pressure, blood 
glucose, serum lipids and body mass index readings of each participant were taken to calculate cardiovascular disease risk 
based on the Framingham Risk Score. Descriptive statistic, simple and multiple logistic regression analyses were performed 
using SPSS version 22. 

Results: The proportion of female nurses with a moderate to high cardiovascular disease risk was 30%, while 70% had a low 
risk. Multiple logistic regression analyses showed that physical inactivity, dietary habits, fewer screenings for diabetes mellitus 
(DM) and shift work were significantly associated with moderate to high cardiovascular disease risk. 

Conclusion: The prevalence of moderate to high cardiovascular disease risk among these female nurses at the teaching hos-
pital was 30%. Physical inactivity, an unhealthy diet, fewer screenings for DM and shift work were significantly associated with 
moderate to high cardiovascular disease risk. These results may be useful in the future as a reference for creating or innovating 
preventive methods regarding the protection, safety and health of nurses in the workplace.
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INTRODUCTION

Cardiovascular disease (CVD) is one of the main causes of mortali-
ty among women worldwide. In Malaysia, 26.1% of all female deaths 
are due to CVD1). Using the Framingham Risk Score (FRS), Chia et al. 
performed an epidemiological survey in 2009 on a semi-rural communi-
ty in Malaysia and revealed 10-year risks for CVD of < 10%, 10 0% and 
> 20% for 33.5%, 51.4% and 15.1% of the women in the study, respec-
tively2). 

Most of the female population is unaware of this problem, and the 
situation worsens because this population tends to underestimate the 
risk of developing of a CVD event and are often under-diagnosed by 
health personnel. Hence, the female population was chosen as the sub-
ject of this study in order to enable better early detection of the disease, 
providing better disease management and a reduction in mortality and 
morbidity related to CVD. 

There is no doubt that the occurrence of CVD has become a primary 
concern among Malaysian women, and thus, primary prevention should 
be prioritized. An unhealthy diet, physical inactivity, tobacco use and 

alcohol abuse are the main behavioural risk factors in the development 
and progression of CVD3). The effects of an unhealthy diet and physical 
inactivity may also influence an individual's health status markers, such 
as causing an elevation in blood pressure, blood glucose and lipid lev-
els, and contribute to being overweight or obese, leading to the develop-
ment and progression of CVD3). The optimization and modification of 
these potentially modifiable risk factors can lead to a 90% reduction in 
developing the disease4). 

Among nurses, the understanding of healthy lifestyles as preventive 
activities is undoubtable, but this does not necessarily reflect their own 
behaviours as has been demonstrated by the literature and empirical 
observation5). A study done in Beijing among nurses investigated the 
knowledge and behaviour of nurses in regard to CVD prevention, and 
they found that the participants showed high levels of knowledge but 
demonstrated low levels of practice6). Nurses are the backbone of the 
health care system and serve as ambassadors in promoting healthy liv-
ing to the public. Thus, it is important to identify lifestyle or behavioural 
preventive activities for CVD among female nurses as these activities 
are promising for reducing cardiovascular events. 

A few studies have been performed that look into the relationship 
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between occupation and CVD, and they have noted that the practice of 
shift work in workers is significantly associated with a high prevalence 
of CVD as compared to workers who do not practice shift work7,8). 
Multiple factors have been found that affect the lifestyles of nurses and 
put them at risk for obesity, such as long working hours, shift work and 
continually changing work environments. In addition, the nature of their 
work indirectly and negatively affects their ability to engage in proper 
physical activity and have a healthy diet5). 

Therefore, this study aimed to determine the association between 
CVD and preventive activity-associated factors and shift work among 
female nurses at a teaching hospital in Peninsular Malaysia.

MATERIALS  AND  METHODS

Study design and sample
This cross-sectional study was conducted from 1 September 2015 to 

30 December 2015. Female nurses who had been working for at least 6 
months at a university hospital in the north-eastern part of Peninsular 
Malaysia were involved in this study. Shift work was defined by the 
hours of the day in which each nurse was scheduled to be in the work-

Table 1. Socio-Demographic and Medical Characteristic of 
Participants (N = 180)

Variables  Mean (SD) n(%)

Socio-demographic characteristics
Age (years) 49.0(4.5) 
Position

Staff nurse  174 (96.7)
Sister  6 (3.3)

Race
Malay  174 (96.7)
Non Malay  6 (3.3)

Education level
Diploma  172 (95.6)
Degree  8 (4.4)

Medical characteristics  
BMI (kg/m2) 27.2 (4.2) 
SBP (mmHg) 128.0 (14.4) 
DBP (mmHg) 80.4 (52.5) 
FBS (mmol/L) 5.6 (1.6) 
TC (mmol/L) 5.6 (1.6) 
HDL-C (mmol/L) 1.4 (0.4) 
Diabetes mellitus

No  135 (75.0)
Yes   45 (25.0)

Hypertension
No  127 (70.6)
Yes   53 (29.4)

Hyperlipidaemia
No  140 (77.8)
Yes   40 (22.2)

Family history of CVD
No  116 (64.4)
Yes   64 (35.6)

Table 2. Socio-Demographic and Medical Characteristics of 
Participants in Different Categories of 
Cardiovascular Risk Based On FRS (n = 180)

Variables  Moderate to high  Low CVD risk
 CVD risk (> 10%) (< 10%)

 Mean (SD) n (%) Mean (SD) n (%)
  (n = 54)  (n = 126)

Socio-demographic 
characteristics
Age (years) 51.2 (3.4)  48.0 (4.6) 
Position

Staff nurse  53 (98.1)  121 (96.8)
Sister  2 (1.9)  5 (3.2)

Race
Malay  52 (96.3)  122 (96.8)
Non Malay  2 (3.7)  4 (3.2)

Education level
Diploma  51 (94.4)  121 (96)
Degree  3 (5.6)  5 (4)

Medical 
characteristics
BMI (kg/m2) 28.5 (2.9)  26.7 (4.5)
SBP (mmHg) 139.9 (14.0)  123.02 (11.3)
DBP (mmHg) 81.6 (7.5)  79.83 (52.7) 
FBS (mmol/L) 6.6 (2.3)  5.13 (0.8) 
TC (mmol/L) 6.6 (2.3)  5.13 (0.8) 
HDL-C (mmol/L) 1.2 (0.4)  1.42 (0.4) 
Diabetes mellitus

Absence  14 (25.9)  114 (90.5)
Present  40 (74.1)  12 (9.5)

Hypertension
Absence  13 (24.1)  114 (90.5)
Present  41 (75.9)  12 (9.5)

Hyperlipidemia
Absence  32 (59.3)  108 (85.7)
Present  22 (40.7)  18 (14.3)

Family history of 
CVD 

Absence  10 (18.5)  106 (84.1)
Present  44 (81.5)  20 (15.9)

Table 3. Preventive Activities among Women Nurses
Preventive  Moderate to high CVD risk  Low CVD risk 
Activities (n = 54) (n = 126)
 n (%) n (%)

Diet
Healthy 2 (3.7) 41 (32.5)
Unhealthy 52 (96.3) 85 (67.5)

Physical activities
Active 19 (35.2) 79 (62.7)
Inactive 35 (64.8) 47 (37.3)

Screening of BP
Yes 23 (42.6) 72 (57.1)
No 31 (57.4) 54 (42.9)

Screening for DM
Yes 17 (31.5) 79 (62.7)
No 37 (68.5) 47 (37.3)

Screening for cholesterol
Yes 22 (40.7) 62 (49.2)
No 32 (59.3) 64 (50.8)

Screening for BMI
Yes 29 (53.7) 55 (43.7)
No 25 (46.3) 71 (56.3)
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place and whether they were assigned 3 rotating schedules that included 
7 hours in the morning, 7 hours in the evening and 10 hours at night. 
The single proportion formula was used to calculate a sample size of 
180 participants. A total of 417 female nurses out of 463 were eligible 
for the study. A convenience sampling technique was then implemented 
to select the participants by taking the first 180 participants who agreed 
to join the study. A convenience sampling technique was used due to the 
small number of female nurses 40 years and older who were in service, 
the presence of difficulties in scheduling meetings between the nurses 
and researcher and time constraints. We excluded those who were preg-
nant and those who had already established CVD. An appointment date 
was given to the participants for the biochemical blood samples to be 
taken, and participants had to fast for 8 hours prior to the blood taking 
procedure. Ethical approval was obtained from the Human Research 
Ethics Committee University on the 24 February 2015.

Research tools
Data was collected through self-administered questionnaires con-

sisting of 3 sections. The first section covered socio-demographic data, 
including level of education, work information, tobacco usage, first-de-
gree relative history of premature death and personal history of CVD 
(including diabetes). The second section was composed of questions on 
preventive activities adapted from the core and expanded portions of the 
STEPS instrument of the World Health Organization's (WHO) STEP 
wise approach to non-communicable disease risk factor surveillance. A 
translated and validated Malay language version of the WHO's STEPS 
instrument was used. In addition, a validated Malay version of the 
Global Physical Activities Questionnaire (GPAQ) was also used in this 
study9,10). The GPAQ is derived from the core and expanded portions of 
the STEPS instrument and consists of questions on the physical activity 
components of a subject's work, travel or transport and leisure activities. 

The questionnaire examines the frequency, intensity and duration of 
physical activity. In this study, the total score for the frequency and 
duration of physical activity was summed at the end of questionnaire, 
and participants were considered as physically inactive if their total 
score was less than moderate.

In addition to the physical activity assessment, the dietary intake of 
fruits and vegetables was assessed by using the core questions from the 
STEPS instrument. This was assessed with the following 4 questions:

1) In a typical week, how many days do you eat fruit? 2) On a day 
that you eat fruit, how many servings of fruit do you usually eat on that 
day? 3) In a typical week, how many days do you eat vegetables? 4) On 
a day that you eat vegetables, how many servings of vegetables do you 
usually eat on that day? 

Pictures of food were used as a guide for participants to help them 
recall and identify the serving sizes of the fruits and vegetables that they 
had consumed. Based on this criteria, the responses to all 4 questions 
were used to obtain an assessment of the total average intake of both 
fruits and vegetables per day11). A healthy diet is defined as consuming 5 
or more servings of fruits and vegetables a day. 

The core questions of STEPS instrument were also used for assess-
ing the practice of CVD risk screening. Participants needed to recall and 
answer whether they had their blood pressure taken at a clinic or at 
home. In addition, participants were asked if they had a diabetes melli-
tus (DM) screening using capillary blood glucose or venous blood glu-
cose and cholesterol screening using either capillary or venous blood in 
the past 1 year. Participants were also asked about whether they had a 
body mass index (BMI) screening in the past 2 years.

The third section consisted of questionnaires regarding the height 
and weight measurements used to calculate BMI. Biochemical samples 
of fasting blood glucose and fasting lipid profile (total cholesterol, high 
density lipoprotein and low density lipoprotein) were also taken after 

Table 4. Preventive Activities Associated Factors for Moderate to High Cardiovascular Risk by Simple and Multiple Logistic 
Regression

Preventive activities Crude Odds Ratio (95% CI) Wald stat  P value Adjusted Odds Ratioa (95% CI) Wald stat P value

Physical activities  11.09 0.001  11.13 0.001
Active 1   1
Inactive 3.10 (1.59,6.02)   3.52 (1.68,7.38)

Dietary habit   11.52 0.001  10.99 0.001
Healthy 1   1
Unhealthy 12.54 (2.91,54.04)   12.44 (2.80,55.20)

Screening for BP  3.18 0.075
Yes 1
No 1.80 (0.94,3.42)

Screening for Cholesterol  1.01 0.298
Yes 1
No 1.41(0.74,2.69)

Screening for DM  14.04 < 0.001  12.38 < 0.001
Yes 1   1
No 3.67(1.86,7.20)   3.80 (1.81,8.00)

Screening for BMI  1.53 0.217
Yes 1
No 0.67(0.35,1.27)

a Backward and Forward LR Multiple Logistics Regression Model was applied.

Multicollinearity and interaction term were checked and not found.

Hosmer-Lemeshow test(p > 0.05), classification table (overall correctly classified percentage) > 70% and area under the ROC curve( > 70%) were applied to check the model fit-

ness.

Table 5. Association between shift work with cardiovascular risk based on FRS
Work description  Regression Coefficient(b) Adjusted Odds Ratioa (95% CI) Wald stat  P value b c

Non shift  0 1 32.95 < 0.001
Shift work 2.24 9.40(4.38,20.21)

aBackward and Forward LR Multiple Logistic Regression Model was applied.
b  After adjusting for income.
c Model fitness met.
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adequate fasting hours as part of this third component as independent 
variables

Statistical analysis
Descriptive analysis was used to determine the proportion of those 

with moderate to high CVD risk. The calculation of the CVD risk 
assessment was based on the FRS. With the FRS, 10-year CVD risk is 
determined based on a percentage of total points, and then, subjects are 
categorized into 10-year risk groups of > 20%, 10 0% and < 10%9). In 
this study, risk was classified into 2 groups, which were < 10% (low risk 
group) and > 10% (moderate to high risk group). Simple and multiple 
logistic regression exploratory analyses were used to assess the preven-
tive activity-associated factors of the participants with a moderate to 
high 10-years CVD risk. To determine the association between shift 
work and CVD risk, simple and multiple logistic regression confirmato-
ry analyses were used with a dependent variable of shift work.

RESULTS

Socio-demographic and medical characteristics
The mean age of the participants was 48.9 (SD 4.51) years. More 

than half of the participants performed non-shift work (57.2%). The 
mean for BMI was 27.23 (SD 4.15), which was classified as being over-
weight. All of the participants were non-smokers and non-alcoholics. 
The majority were non-diabetic (75.0%) and non-hypertensive (70.6%), 
and 77.8% of them had normal lipid levels. The details of the sociode-
mographic and medical characteristics of the participants are shown in 
Table 1.

The majority of the participants had a low CVD risk based on the 
FRS, which included 126 (70%) participants, while 54 (30%) had a 
moderate to high CVD risk (based on a FRS > 10%).

Table 2 shows the socio-demographic and medical characteristics of 
participants in the moderate to high and low CVD risk groups based on 
the FRS. 

Table 3 shows the proportions of the preventive activities among the 
female nurses, and Table 4 shows the simple and multiple logistic 
regression. 

Table 4 shows the final model for preventive activity-associated fac-
tors for moderate to high CVD risk based on the FRS. The significant 
factors are the presence of physical activity, dietary habits and the prac-
tice of DM screening. There was a significant association by multiple 
logistic regression analysis between shift work and CVD risk after 
adjusting for income (p < 0.001), which is shown in Table 5.

A detailed interpretation of our results shows that those who were 
physically inactive had a 3.52 times greater chance of having a moder-
ate to high CVD risk (95% CI, 1.68, 7.38, p = 0.001) as compared to 
those who were physically active. Those who practiced unhealthy 
dietary habits had a 12.44 times greater chance of having a moderate to 
high CVD risk (95% CI, 2.80, 55.20, p = 0.001) as compared to those 
who practiced healthy dietary habits. Those who did not get screened 
for DM had a 3.80 times greater chance of having a moderate to high 
CVD risk (95% CI, 1.81, 8.00, p < 0.001) as compared to those who did 
have regular screenings for DM.

DISCUSSION

This study presents CVD risk classifications based on the FRS 
among female nurses over 40 years old. The mean age of the partici-
pants was 48.95 (SD 4.51) years old. An age of 40 years and older was 
used as criteria after taking into consideration the recommendations of 
local guidelines1,12,13). 

The percentage of the participants with moderate to high CVD risk 
(> 10%) in this study was 30%, which is much lower than that of previ-
ous studies among the general population of Malaysia2,14). Chia et al. 
summarized a study of a semirural community in Malaysia and noted a 
low, moderate and high CVD risk among female participants of 33.5%, 
51.4% and 15.1%, respectively2). This percentage difference may be due 
to the smaller size of the sample of the current study, which had 180 
participants, as compared to their study, which had 1417 participants2). 
Furthermore, in their study, the age range of the participants was 55 to 

95 years, and they did not exclude those with established CVD. In our 
study, we included female nurses who were still working at the time of 
the study and who ranged from 40 to 58 years, and we excluded those 
who had established CVD.

Another factor for the percentage difference is that the participants 
in our study were a part of a semi-urban to urban population and had a 
background that included medical knowledge. However, the study by 
Chia et al. was conducted among semirural participants from a variety 
of backgrounds. Rural communities may have more of the factors asso-
ciated with a higher CVD risk, such as a low education or low economic 
status, which differs from the participants of our study2). 

The majority of the participants in the current study had a low CVD 
risk of < 10% (70%) when evaluated by the FRS. This finding differs 
from that of a study conducted in the same locality that showed only 
31.2% of the study population with a low CVD risk of < 10%15). Another 
local study reported that 53% of respondents had a low CVD risk, 
which was also inconsistent with our finding14). These different findings 
were noted despite that these studies all used the FRS as a CVD risk 
assessment tool. The differences in these findings may be due to the dif-
ferent characteristics of the participants as these other studies were both 
conducted among both men and women and on an older age group, 
while our study was confined to the female gender and had a limited age 
range. 

A recent study of 10-year CVD risk was performed in South Korea 
among more than 2998 Korean women aged from 20 9 years. The study 
found that 98.5% had a low CVD risk of < 10%, 1.4% had a moderate 
CVD risk of 10-20% and 0.1% had a high CVD risk of > 20%16). This 
study showed a high percentage of those with a low CVD risk, which is 
similar to our study where a majority had a low CVD risk. 

However, in comparison to our study, our results revealed a much 
smaller percentage with a low CVD risk. The large age range and num-
ber of participants in the South Korean study may have contributed to 
the larger percentage of those with a lower CVD risk. The larger per-
centage may also be due to different lifestyles that affect health status. 

Preventive activity-associated factors and CVD risk based 
on the FRS

Our study examined preventive activity-associated factors in regard 
to CVD risk. The results demonstrate that insufficient physical activity, 
poor dietary habits and irregular screenings for DM were significantly 
associated with moderate to high CVD risk.

Physical inactivity greatly affects the development of CVD. It has 
been studied thoroughly as a possible preventive activity mainly 
through the promotion of cardiovascular health. In our study, 60.5% of 
the participants were physically active regardless of FRS category. 
Those with moderate to high CVD risk performed less physical activity 
than those with low CVD risk, 35.2% and 62.7%, respectively. This is in 
contrast to what was found in the 2015 national prevalence where 
66.5% of the participants aged 16 years and older were physically active 
based on International Physical Activity Questionnaires (IPAQ) classifi-
cations17). The results of our study yielded a lower percentage due to the 
different tools used and the possibility of recall bias leading to under- or 
over-reporting and differences in the findings. 

In the current study, being physically inactive was found to be asso-
ciated with a higher CVD risk, and therefore, female nurses who were 
physically inactive had a higher risk for a moderate to high CVD risk as 
compared to those who were active. Our findings are parallel to an 
EPIC-Norfolk study. That study found a 3.42-fold increase in CVD risk 
among women who were physically inactive as compared to women 
who were active. They also determined a greater magnitude association 
between physical inactivity and CVD risk among women than men18). 

Similarly, in Finland, a large cross sectional study among 41 053 
Finnish participants of both genders found a 2-fold increase in CVD risk 
in women who had low physical activity as compared to women who 
had moderate to high physical activity19). In another recent cross-section-
al study conducted in Korea, it was shown that more sedentary time was 
significantly associated with high diastolic blood pressure and low HDL 
cholesterol level20). This study examined specific components of CVD 
risk; however, our study focused only on CVD risk based on the FRS, 
which includes the component of blood pressure but does not examine 
the specific components of CVD risk.

The relationship between dietary habits and CVD are well studied. 
Our results showed that unhealthy dietary habits (fruit and vegetable 
intake below the guidelines recommended by the Ministry of Health, 
Malaysia and U.S. Preventive Service Task Force) were associated with 
a higher CVD risk11,21). This finding is consistent with previous studies in 
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the West that have reported that the consumption of fruits and vegeta-
bles as per recommendations was associated with a lower CVD risk22,23). 
In our study, participants who had unhealthy dietary habits (an amount 
of fruits and vegetables consumed of less than 5 servings per day as rec-
ommended by guidelines) had a higher risk of having a moderate to 
high CVD risk as compared to participants who had healthy dietary hab-
its. In a large cohort study among female health professionals that used 
a food frequency questionnaire, Liu et al. showed that greater fruit and 
vegetable consumption was associated with a lower risk of myocardial 
infarction, ischemic stroke and CVD mortality24). This is further support-
ed by a meta-analysis of cohort studies that found a significant associa-
tion between fruit and vegetable intake and the risk of CVD25). Despite 
differences in study tools, populations and sample sizes, our findings 
were similar to previous studies. The amount of fruits and vegetables 
consumed significantly contributes to the dietary strategies for the pre-
vention of CVD.

According to our latest national prevalence in 2015, only 6% of the 
adult population has a healthy diet17). A study done among public 
employees in Malaysia also found that 92.1% had a poor intake of fruits 
and vegetables (fewer than 5 servings per day)9). Another study done 
among healthy government employees reported that 87% of subjects 
consumed fewer than 5 servings of fruits and vegetables per day26). Our 
findings reflect this prevalence, and the percentages of those with an 
unhealthy diet who placed in the moderate to high CVD risk group and 
the low CVD risk group were 96.3% and 67.5%, respectively. These 
findings might be explained by modern dietary habits that neglect fruit 
and vegetable intake. Another factor could be the nature of the employ-
ment of the participants, which has previously been demonstrated by 
Nancy et al27). Nancy et al. reported that only 16.7% of clinical nurses 
consumed a healthy diet27). A study in Hong Kong demonstrated that an 
abnormal eating behaviour (64%) was associated with working in shifts, 
particularly in night shifts28). 

In one local study performed in the same locality, it was shown that 
a healthy diet and physical activity were not associated with CVD risk15). 
This study used 24-hour diet recall and 7-day physical activity recall 
with both results expressed as a mean. However, in the current study, we 
examined fruit and vegetable intake frequency and physical activity 
based on the STEPS instrument.

Blood glucose screening is one of the recommended CVD preven-
tive behaviours based on Ministry of Health, Malaysia guidelines12). DM 
has been associated with CVD as independent modifiable risk factor29). 
Those who do not practice blood glucose screening have a higher risk 
for moderate to high CVD risk as compared to those who have regular 
blood glucose screenings. Diabetic patients without established CVD at 
the baseline of one study were found to have a 2-3-fold higher incidence 
of CVD, with a 10-year cumulative incidence of 19.1% among 
women30). Hence, blood glucose screening is important in CVD preven-
tion and control. The early detection of DM institutes the treatment and 
a reduction in complications of the disease. 

CONCLUSION

The proportion of female nurses with moderate to high CVD risk at 
the university hospital was low (30%). Our study also demonstrated that 
physical inactivity, an unhealthy diet and fewer screenings for DM were 
significantly associated with a moderate to high CVD risk among 
female nurses at the university hospital. We also concluded that a job 
that involves shift work was significantly associated with a moderate to 
high CVD risk among female nurses at the university hospital
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