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Abstract:
Background: The role of Physical activity in the protection from cardiovascular 
disease risk factors (CVDr) is well known but the role of occupational and commuting 
physical activities is still controversial. Blue-collar workers constitute a group where the 
association of occupational and commuting activities to CVDr is still unclear. Objective: 
is to identify the effect of occupational and occupationally related physical activities 
on CVDr among blue collar-collar workers. Study design: Through a cross sectional 
study, the occupational, commuting and leisure physical activities of a representative 
sample of 356 blue-collar workers were evaluated by interview questionnaire. Their 
clinical profile {body mass index (BMI), waist to hip ratio (WHr), systolic blood 
pressure (SBP) and diastolic blood pressure (DBP)} and biochemical profile {total 
cholesterol (TC), triglycerides(TG), High density lipoprotein (HDL), low density 
lipoprotein (LDL), fasting blood sugar (FBS), and glycosylated Hemoglobin (Hb A1c)} 
were measured. Results: The rate and median duration of occupational, commuting 
and leisure physical activities were low. The mean of all evaluated anthropometric 
and biochemical parameters were within the desired levels except BMI (26.28). The 
occupational activity and the total sum of all types of activities were negatively and 
significantly correlating with all clinical parameters of CVDr, while their correlation 
with all biochemical parameters were non-significant. The association between other 
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Introduction

The protective role of physical activity 
from cardiovascular diseases (CVD) and 
their risk factors is well established (Pate 
et al., 1995 and Prasad and Das, 2009), 
whereas the role of occupational activity 
is still unclear. Many studies revealed 
high rates of CVD among physically 
active blue-collar workers (BCW) who are 
earning an hourly wage and performing 
manual labor (OPM, 2009). These studies 
related these findings to occupational 
or non-occupational factors (Barbini et 
al., 2007, Chen et al., 2007 and Sofi et 
al., 2007). Some studies mentioned the 
presence of an association between CVDr 
and reduced skills among BCW (Dorner 
et al., 2006). However, other fewer studies 
revealed non significant difference in the 
rates of cardiovascular disease risk factors 
(CVDr) between blue-collar and white-
collar workers (Oberlinner et al., 2008). 

It was stressed that occupational and non-
occupational physical activities should be 
considered differently as the most common 
physical effort at work applies to a limited 
group of muscles with a high component of 
static effort (Makowiec-Dabrowska, 1995). 
Therefore physical effort at work is not 
optimal from the training point of view, and 
affects negatively the circulatory system.

In Kingdom of Saudi Arabia, blue-collar 
workers constitute an important sector of 
the working force. Therefore, enhancing 
the preventive programs for CVD may lead 
to saving this important sector especially 
skilled part and reducing the expenses of 
health care services allover the country.

Identifying the association between 
occupational or occupationally-related 
physical activity and CVDr is important 
information for decision makers to 
facilitate the prevention of their morbidity 

types of activities (commuting and leisure activities) and both clinical and biochemical 
parameters of CVDr were not significant. The clinical and biochemical profiles of CVDr 
were not significantly different according to subcategory job title (skilled, unskilled and 
service workers). Conclusion: Occupational activity was significantly associated with 
more favorable cardiovascular risk profile while other types of activities (commuting 
and leisure) were not significantly associated with better profile. Recommendations: 
Encouragement of commuting and leisure activities among blue collar workers (BCW) 
is recommended to prevent CVDr. Further studies are needed to explore the role of job 
stress and nutritional habits in increasing incidence of CVD in BCW.
Key words: Occupational activity – physical activity - cardiovascular disease – risk 
factors
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and mortality. This study was therefore 
structured to identify such an association.

Subjects and Methods:

Subjects:

The sample of World Health survey 
that represents Riyadh population was 
the sampling frame of this study. All 
blue collar workers (356 workers) in this 
sampling frame were Identified during the 
basic survey (the household questionnaire 
meeting) [BCW in this study were divided 
into skilled and unskilled groups, and were 
involved in the factory work, building 
and construction trades, mechanical 
work, as well as maintenance or technical 
installations]. The service workers in this 
study were selected according to the criteria 
of BCW (OPM, 2009), being involved in 
cleaning and maintenance operations. 

Methods:

The study population was subjected 
to a structured questionnaire covering the 
following items:

A. The socio-demographic characteristics.

B. History of cardiovascular disease or 
risk factors.

C. Work history.

D. Activity assessment (occupational, 
commuting and leisure).

Activity was considered occupational 
when taking place at the work site. On 
the other hand, the commuting activity is 
occurring in the way to or from work. All 
durations were calculated whether full 
or part time work. Whatever the type of 
activity, only the regular weekly activities 
were considered and computed. Each type 
of activity was evaluated separately by 
the activity assessment questions included 
in the study Questionnaire (part D) which 
was recommended by WHO (WHO, 2007). 
These questions were accompanied by a 
list containing examples for each activity 
to help in classifying it into moderate or 
vigorous (Ainsworth et al., 2000).   The 
duration of activity was computed in min/
week. 

The duration of walking or biking 
from home to work or from work to home 
were considered a commuting activity and 
expressed also in min/week. Using cars or 
automated ways for transportation were 
not considered significant commuting 
activities.

Light activity (not associated with 
increase in respiratory or heart rate) was 
not taken into consideration in this study. 
Vigorous activities were added to the 
moderate activities for each type of activity 
(occupational or leisure) and expressed in 
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min/week. In this study a total activity of 
150 min/week was considered a sufficient 
activity to prevent overweight and 
cardiovascular diseases whether carried 
out in one session or divided into sessions 
being not less than 10 minutes per sessions 
(WHO, 2007).

Measurements:

 Anthropometric measurements: were 
performed in the morning following a 12 
h fast. Waist circumference (WC) was 
measured at the end of normal expiration, 
with the measuring tape positioned at the 
level of noticeable waist narrowing. When 
narrowing could not be determined, the 
circumference was measured at the level of 
the lower floating rib. For hip circumference, 
the tape was positioned around the hips 
at the level of the symphysis pubis and 
greatest gluteal protuberance. Height was 
measured with participants standing on 
a hard surface against a wall, using tape 
fixed to the wall. All measurements were 
recorded to the nearest centimeter. Weight 
was measured to the nearest 100 g using 
a calibrated balance beam scale. Body 
mass index (BMI) was calculated as the 
ratio of weight to height squared (kg/m2).  
Waist / hip ratio (WHR) was calculated 
as waist circumference in cm divided by 
hip circumference in cm. Individuals were 

considered to be overweight when BMI 
was >= 25 and obese when BMI >= 30. A 
Waist to hip ratio of >=1 were considered 
high. 

Blood pressure measurements: (systolic 
and diastolic) were taken at the beginning 
and end of the interview. The mean of both 
measurements was used.

Individuals were considered to have 
hypertension if their average systolic 
blood pressure was >=140mmHg or if 
their average diastolic blood pressure 
was >=90mmHg, or if they were under 
treatment for hypertension. Treatment 
for hypertension included prescription 
medication or nonpharmacological treat-
ment (weight control or sodium/salt 
restriction).

Laboratory measurements:

Individuals were considered to have 
diab-etes if their fasting blood sugar 
were >= 126 mg/dL or under treatment 
of diabetes. Fasting blood samples were 
obtained and subsequently analyzed at the 
Ministry of health hospitals.

The presence of abnormal lipid levels, 
fasting blood sugar or glycosylated 
hemoglobin were defined as that 
recommended by WHO (WHO, 2006). 
Levels were abnormal when TC >= 240 
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mg/dL, LDL >= 160 mg/dL, HDL < 40 mg/
dL, TG >= 200 mg/dL, FBS >= 126 mg/dL, 
and Hb A1c >= 6.1%.

 Statistical analysis

SAS (SAS Institute Inc., 2006) software 
was used for data entry and analyses. 
Descriptive characteristics for the study 
sample as well as descriptive statistics of 
biochemical and clinical parameters were 
carried out. The chi-square test was used 
to analyze categorical variables across 
occupational categories. The Kruskal-
Wallis test was used to compare physical 
activity levels in the different occupational 
catigories. Correlation matrix was used to 
test the association between the durations 
of different types of activities and 
detected levels of biochemical and clinical 
parameters.

Results

The Personal characteristics of the 
study population (table 1) show that the 
highest proportion of the study sample is 
in the 30-44 age group while the lowest 
is in the 60 or more age group. Females 
were under represented (8.43%). Married 
workers constituted 80.62% of the total 
workers while single workers constituted 
19.38%. As regards the level of education, 
postgraduates form the lowest proportion 

(10.11%) while illiterate form the highest 
proportion (30.62%). Non-nationals 
constituted the three fourths of the total 
sample. The highest proportion of workers 
was skilled (41.29%), while the lowest 
were service workers (23.315). Smokers 
constituted 22.47% of the study sample.

The total duration of vigorous and 
moderate (occupational, commuting and 
leisure) physical activity differ according 
to occupational category, but using kruskal 
Wallis test the difference appear to be 
significant only for commuting activity 
(table 2).

Vigorous and/or moderate occupational 
physical activities were reported among 
48.03% of the study sample while 
commuting and leisure time activities 
were reported among 44.1% and 9.27%, 
respectively.   The frequency of all types 
of activities differ according to the 
occupational category but this difference 
was only significant with commuting 
activities such as walking or biking to 
or from work (table 3). Accordingly, the 
highest prevalence of occupationally or 
non-occupationally induced activities 
was found to belong to unskilled group of 
workers.
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Individuals carrying out a sufficient 
duration of activity to prevent CVD 
constituted 57.30% (n = 204). However, the 
frequency distribution of activity sufficiency 
among the different occupational categories 
was not significant, though the prevalence 
of sufficiency was higher among unskilled 
worker (79, 62.7%) compared to service 
(42, 50.6%) and skilled (83, 56.46%) 
workers. (data not shown)

Regarding the rates of abnormal 
biochemical and clinical findings (table 5), 
skilled workers showed the highest rates 
of high TG (34.33%), low HDL (52.46%), 
high LDL (38.66%), overweight (43.06%) 
and high WHR (21.77%). The highest rates 
of high TC (22.64%) and diabetes (67.80%) 
were detected for unskilled workers while 
the highest rates of hypertension (24.10%) 
and obesity (20.00%) were detected for 

service workers. In general, the rate of low 
level of HDL (48.48 %) and overweight 
(38.84%) were the highest rates of 
abnormal biochemical and clinical findings 
respectively.

Evaluation of biochemical and clinical 
parameters for the study population 
revealed within normal level ranges except 
for the BMI which was found to be 26.28 
[Missed cases were shown especially 
among biochemical parameters profile due 
to refusing to give blood sample or due to 
insufficient samples to run the test].

Correlation of these parameters with 
the total duration of occupationally induced 
activity among the different occupational 
categories revealed the presence of a 
significant negative correlation for the SBP, 
DBP, BMI and WHR only (table 4).
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Table (1) Frequency distributions of the personal characteristics among the study 
sample (n = 356)

Variables  Count %

Age group

18 - 29 77 21.63
30 - 44 179 50.28
45 - 59 82 23.03
> = 60 18 5.06

Sex Male 326 91.57
Female 30 8.43

Marital status Single 69 19.38
Married 287 80.62

Education

 Illiterate 109 30.62
Primary 74 20.79
Intermediate 59 16.57
Secondary 78 21.91
University or higher 36 10.11

Nationality Saudi 88 24.72
Non-Saudi 268 75.28

Occupational category
Service workers 83 23.31
Skilled workers 147 41.29
 Unskilled 126 35.39

Smoking habits  Smokers 80 22.47
Non smokers 276 77.53

Table (2): Analysis of the duration of physical activities (min/week) according to 
occupational category

 Type of physical
activity*

 Service
workers**

 Skilled
workers**

 Unskilled
workers** All

Occupational ns  0  ( 0 , 1440)  0 ( 0 , 1680) 105( 0 , 1372)  0 ( 0 , 1440)

Commuting ss  0 ( 0 , 60)  0 ( 0 , 140) 22( 0 , 180)  0 ( 0 , 140)

Leisure ns  0 ( 0 ,  0 )  0 ( 0 ,  0 )  0 ( 0 ,  0 )  0 ( 0 ,  0 )

Total activities ns 150( 0 , 1440) 240( 0 , 1890) 23, 1510))495 300( 0 , 1800)

*Using Kruskal Wallis Test       ss = Statistically significant                ns = Non-significant
**Median (25th, 75th percentile)
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Table (3): The frequency distributions of Occupational, commuting and leisure 
activities among the different occupational categories

Type of activity

Occupational category

Total Service
workers
N = 83

 Skilled
workers
N = 147

 Unskilled
workers
N = 126

No. % No. % No. % No. %
 Occupational

activity ns

Yes 36 43.37 69 46.94 66 52.38 171 48.03
No 47 56.63 78 53.06 60 47.62 185 51.97

 Commuting
activity ss

Yes 29 34.94 60 40.82 68 53.97 157 44.10
No 54 65.06 87 59.18 58 46.03 199 55.90

Leisure activity ns Yes 7 8.43 11 7.48 15 11.90 33 9.27
No 76 91.57 136 92.52 111 88.10 323 90.73

Ss= Statistically significant                                           ns= Non-significant
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Table (4): Correlation of the clinical and biochemical parameters versus the different 
types of activities among the study population

Variables  Occupational
activity

 Commuting activity
(walk or bike to work)

 Leisure
activity

 Total
activities

Diastolic BP
N = 365

r -0.217 -0.017 0.025 -0.211

P value 0.00** 0.76 0.63 0.00**

Systolic BP
N = 365

r -0.195 -0.007 0.024 -0.188

P value 0.00** 0.89 0.65 0.00**

Body Mass Index
N = 365

r -0.130 -0.094 0.022 -0.147

P value 0.01* 0.08 0.68 0.01*

Waist / hip ratio
N = 365

r -0.122 -0.015 -0.046 -0.123

P value 0.02* 0.78 0.39 0.02*

Cholesterol
N = 145

r 0.010 -0.124 0.055 -0.023

P value 0.91 0.14 0.51 0.78

TG
N = 145

r -0.039 -0.036 0.054 -0.046

P value 0.64 0.67 0.52 0.58

HDL
N = 132

r 0.072 -0.024 -0.019 0.062

P value 0.41 0.79 0.83 0.48

LDL
N = 119

r 0.018 -0.004 0.078 0.020

P value 0.85 0.97 0.40 0.83

FBS
N = 144

r -0.119 -0.017 0.123 -0.115

P value 0.16 0.84 0.14 0.17

Hb A1c
N = 138

r -0.049 -0.014 0.009 -0.052

P value 0.57 0.87 0.92 0.55

significant P value < 0.05                                    **highly significant P value < 0.005*
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Table (5): Distribution of abnormal biochemical and clinical profile according to 
occupational category

Variables
Service workers Skilled workers Unskilled workers Total

 No
(Total)** %  No

(Total)** %  No
(Total)** %  No

(Total)** %

High TC* 3 (25) 12.00 8 (67) 11.94 12 (53) 22.64 23 (145) 15.86

High TG* 5 (25) 20.00 23 (67) 34.33 15 (53) 28.30 43 (145) 29.66

Low HDL* 9 (21) 42.86 32 (61) 52.46 23 (50) 46.00 64(132) 48.48

High LDL* 3 (19) 15.79 9(55) 38.66 9(45) 20.00 21(119) 17.65

Hypertension* 20 (83) 24.10 28(147) 19.05 24(126) 19.05 72(356) 20.22

Diabetic* 11 (25) 44.00 27(66) 40.91 13(53) 67.80 51(144) 35.42

Overweight* 29 (80) 36.25 62(144) 43.06 43(121) 35.54 134(345) 38.84

Obese* 16 (80) 20.00 27(144) 18.75 19(121) 15.70 62(345) 17.97

 Waist to hip
ratio (>=1)* 14 (80) 17.50 32(147) 21.77 22(125) 17.60 68(352) 19.32

*  Chi square test revealed non-significant difference between occupational category.
** Total examined cases in each occupational category.
%  of abnormal cases from total examined in each occupational category.
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Discussion

The duration and rate of all physical 
activities in this study were lower than that 
reported in other studies (Pereiran et al., 
1998 and Hu et al., 2005). These activities 
differed according to the occupational 
category, but the difference between these 
categories was significant only for the 
commuting activity. Relatively higher 
rate and median of occupational and 
commuting activities were detected among 
unskilled workers reflecting the high rate 
of sufficient activity among those workers. 
Unfortunately, leisure time physical activity 
was dramatically low in all occupational 
categories. 

Referring to the association between 
type of activity and presence of CVDr, 
a highly significant negative correlation 
(increase in duration of occupational activity 
decrease the level of CVDr) was detected 
between the duration of occupational 
physical activities and diastolic blood 
pressure (DBP), SBP, BMI and waist to 
hip ratio. Similar significant association 
was detected with the total duration of 
all types of activities and the same CVDr 
while the association with commuting and 
leisure time activities and these CVDr was 
not significant. These findings indicate that 
the occupational activity may be a good 
predictor for CVDr (increased occupational 

activity decrease occurrence of CVDr) 
which is a very important observation in 
this study. Many old (Karvonen, 1982, 
Salonen et al., 1982, Salonen et al., 1988 
and Olsen and Kristensen, 1991) and recent 
studies (Ishizaki et al., 1999, Yamamoto et 
al., 2003, Lee et al., 2006, Rose et al., 2006 
and Barbini et al., 2007) detected similar 
associations between occupational physical 
activities and CVDr.

In the current study, the insignificant 
association between commuting and 
leisure time physical activity on one hand 
and the clinical parameters (DBP, SBP, 
BMI and WHR) on the other hand was 
not conforming the available literature 
(Hu et al., 2002 and Hu et al., 2003). This 
disagreement may be due to the low rates 
of these activities in our study or due to the 
low education level as more than 67% of 
the sample did not exceed the intermediate 
schools thus affecting their health habits. 

Regarding the association between 
duration of activity and the biochemical 
profile, there was no detected significant 
association. This finding appears to 
disagree with many studies (Hu et al., 2002 
and Hu et al., 2003, Salsberry et al., 2007 
and Martínez et al., 2009), yet other factors 
such as  work related factors (Buring et al., 
1987), life style or dietetic factors (Bojarska 
and Górski, 2002) to play a role among 
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blue collar workers (Oppert et al., 2005). 
Recently, Yamamoto et al. (2003) revealed 
significant association between many 
biochemical parameters and occupational 
activity among young male workers only 
(< 45 years). 

However, in this study no significant 
association was detected between 
Occupational categories and increased 
incidence of biochemical or clinical CVD 
risk factors. Actually, this agrees with 
other studies (Oberlinner et al., 2008). An 
association was even reported between 
CVDr and reduced skills among BCW 
(Dorner et al., 2006).

In conclusion: Occupational activity 
was significantly associated with more 
favorable cardiovascular risk profile while 
other types of activities (commuting and 
leisure) were not significantly associated 
with better profile. Encouragement of 
commuting and leisure activities in BCW 
is therefore recommended to prevent CVD. 
Further studies are also recommended to 
explore the role of job stress and nutritional 
habits in increasing incidence of CVD 
among BCW.
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