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Objective: To find out the level of knowledge and vaccination status of some expatriate ethnic
groups of blue color workers.

Background: Hepatitis B (HBV) infection is relatively common throughout the world, but more
prevalent in low socioeconomic and underprivileged classes. The chronic infection may lead to
severe consequences including Hepatocellular carcinoma (HCC).

Method: A cross-sectional, community-based survey of some ethnic expatriate groups of blue
color workers (n=665) living in four main areas along the Northern Borders of Saudi Arabia was
completed in 2005. We examined knowledge of HBV and vaccination status and compared them
with some socio-demographic factors.

Results: The mean age of the participants was 45.61 years (£8.44), 53% of whom were Non-
Arabs (Non Arabic speaking). Of the total, 41.6% gave seven or more correct answers out of 12
questions addressing knowledge about the transmission and sequelae of HBV. Almost 40% of the
respondents had not been vaccinated while the remaining respondents had had three full doses of
vaccination. A high level of knowledge (> 7 correct answers) was significantly associated
(p<0.05) with higher level of education, vaccination status, ethnic groups, occupation, age,
marital status, and the time spent in Saudi Arabia. Income and type of accommodation were not
associated (p>0.05) with level of knowledge. However, vaccination status was associated
(p<0.05) with almost all socio-demographic factors.
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Conclusion: Hepatitis screening programs for expatriates in the Kingdom of Saudi Arabia
started 10 years ago and are expected to have a great impact on the combat against HBV
infections and their complications. However, beyond screening, health promotion, vaccination
campaigns, and access to vaccine for the underprivileged classes are some necessary measures

towards achieving success.
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INTRODUCTION

The prevalence of hepatitis B (HBV) virus
infection gives a great deal of concern in Saudi
Arabia. The infection is particularly high among
the underprivileged because of the common use of
injections, and their countries of origin where the
virus is highly endemic.'”

The population of Saudi Arabia was estimated
at 25,795,938 in July 2004, with a growth rate of
about 2.4%. Out of this, 5,576,076 are non-
nationals (21.6%). Nearly 100,000 foreigners
enter the country each year, mostly to fill specific
job openings. Immigrant workers come primarily
from other Arab and Muslim countries, including
many from South East Asia® and the Philippines.

Worldwide, the most important etiological
factor associated with HCC is chronic infection
with hepatitis B virus (HBV), which is responsible
for about 80% of all cases of HCC.” The Asian
expatriates in Saudi Arabia and their offspring
remain at increased risk because hepatocellular
carcinoma (HCC) 1is the most common
malignancy in many Asian countries.* The
prevalence of HBsAg in HCC patients is
significantly higher. Besides, there is a high risk
of HCC in the presence of HBsAg alone in Saudi
Arabia.® HBV is highly endemic in Asian
countries,” and evidence of past infection was
found in up to 65% of immigrants from some
regions'’ in a study in Canada.

Prevention of HCC relies on both serologic
screening to identify chronic carriers of HBV as
well as HBV vaccination of those lacking
immunity.'""? In Saudi Arabia, there is an
excellent program for screening expatriates.
Although there is no data available for the
prevalence of Hepatitis B virus among expatriates,
studies show a reduction in the Saudi
population."* "

A number of studies ' that explored patients'
knowledge about HBV indicated that the status of
vaccination is related to educational level and
some other socio-demographic factors.'® Although

16,17
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the chances of underprivileged social classes
developing HBV infection are higher,"* no study
has been conducted so far specifically exploring
the knowledge of HBV infection among blue
collar workers particularly in Saudi Arabia.
Hence, this paper presents the knowledge of
blue collar expatriate workers on HBV infection.
It also describes the association between the
participants' socio-demographic characteristics,
vaccination status and their level of knowledge.

MATERIAL AND METHODS

Study design & sample size

It was a community-based cross-sectional survey
conducted in 2005. The Ethics Committee
approval was received from the Central Hospital,
Ministry of Health, Northern Saudi Arabia.
During the study, there were 18636 (0.53% of
total Non-Saudi males in the Kingdom) non-Saudi
residents in Northern region, 51% being blue-
collar workers.”” A blue-collar worker is
differentiated from a white-collar worker and
service employees, in that the blue-collar worker
earns an hourly wage for manual labor and not a
monthly salary like a white-collar worker for the
service industry.’ Both skilled and unskilled blue
collar workers were included.

Out of expatriates living in four main (Arar,
Turaif, Rafah and Al-vagilla) accessible areas
excluding all the desert areas, 690 adult male blue
collar workers were identified through the snow
ball (respondent-driven sampling)*"** technique
for the survey. Only 25 persons refused to
participate. Out of these, eight persons spoke too
little English and Arabic to be able to give proper
answers to the questions. However, the overall
response rate was 95%. The level of significance
was 0.05. The knowledge of HBV is expected to
be around 35%,” with an effective interest of 10%.
The estimated power of the study was calculated
as 96.1%.



Survey instrument

A 2l1-item questionnaire was prepared and used
by the researchers to collect data. The instrument
was tested on 10 individuals and then corrections
made. The majority of the survey questions were
taken or adopted from survey instruments used to
evaluate childhood HBV immunization projects
funded by the Centers for Disease Control and
Prevention.”* A series of 12 questions asking for
respondents’ knowledge about HBV infection
were included. The questionnaire also included
socio-demographic  questions and it was
developed in English as well as in Arabic

language.

Data collection

The study was publicized verbally in shops,
restaurants and mosques. An introductory letter
was given to some selected people, who showed
interest in participating in the study and their
advice was sought on how to approach other
people. The interviews were conducted in their
homes after obtaining a written consent,
confirmation of their profession (only those
classified as “blue collar” according to Morris et
al”” in their current job were included in the study)
and confirming their addresses. Since most
expatriate blue collar workers in Saudi Arabia live
in dormitories which take one to four persons, it
was possible to find more than 50 persons in one
building. Consequently, it was relatively easy to
find enough participants for the study. The
researchers had decided on a standard
interviewing method to minimize the inter-
observer variations.

Furthermore, the interviewers had checked the
immunization cards (where available) of the
participants for confirmation of immunization
status.

Data analysis

The main outcome variables were the level of
knowledge about HBV, and vaccination status. A
summary score of knowledge was computed by
summing correct responses to the 12 knowledge
questions (the maximum possible score was
therefore 12). This score was rated as "high" (7 or
more correct answers) or "low" (6 or fewer correct
answers). The different ethnic groups also were
classified into two major categories: Non-Arabic
speaking Pakistani, Indians, Bangladeshi, Filipino,
and Chinese; and Arabic speaking with Egyptians,
Syrians, Sudanese, Somali, Nigerian, and Yemeni.
Occupation was further classified as follows:

laborers, street workers, watchmen, helpers etc,
were grouped under "Non-skilled blue collar
workers" and electricians, mechanics, plumbers,
carpenters, machine operators etc, as "Skilled blue
collar workers".

The proportion of life spent in Saudi Arabia
which is a good measure of acculturation and was
calculated from responses to questions about
current age (confirmed through their identity card
called Iqgama) and age on date of first entry to the
Kingdom.

Bivariate associations between the outcome
variables and socio-demographic factors were
examined first by using chi-square test and, where
necessary, Fisher's exact test, followed by a
logistic regression model where knowledge status
was used as the dependent variable with a forward
conditional stepwise approach.*

RESULTS

Study groups

We were able to contact 690 expatriates, 665 of
whom were prepared to participate in the study;
the response rate was 95%. The mean age of the
participants was 45.61 years (+8.44), and 53% of
them were Non-Arabic speaking while 47% were
Arabic speaking. Almost 50% were middle-aged.
With regard to their education, slightly more than
half (56%) had completed a total 6 years of
education. The skilled workers were 51%
(Table 1).

Hepatitis B knowledge & vaccination status

The majority of respondents (85%) had heard of
HBYV before, and 41.8% of the responders (n=278)
had seven or more correct answers out of 12
questions addressing knowledge of transmission
and sequelae of HBV. Of the total, 292 subjects
(43.9%) had not been vaccinated while the
remainder had had full three doses of vaccination
(Table 1).

In bivariate comparisons using Chi square,
high levels of knowledge on HBV was
significantly associated with the level of education
(p=0.0005), occupation (p=0.000), and
immunization status (p=0.0005). Age (p=0.040),
life spent in Saudi Arabia (p=0.035), and ethnic
group (p=0.040) were also significantly associated
with the level of knowledge (Table 2). Chi square
for trend showed a significant linear association
between the status of the knowledge of HBV and
age (Chi square=4.41; p=0.036), as well as level
of education (Chi square=56.45; p<0.001),
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favoring the lower age groups and better
education. On the other hand, vaccination status
was significantly associated with all factors
studied (Table 3).

Logistic regression modeling

We entered nine socio-demographic acculturation
predictors (age, education, marital status, income,
proportion of life spent in Saudi Arabia, ethnic
group, type of accommodation, occupational and
knowledge) into a logistic regression model in
order to identify factors which are independently
associated with the status of immunization
(complete vs. incomplete).  All explanatory
variables were categorical. Enter method was
used in the analysis and -2 log likelihood of the
model was 426.440. The model

Table 1: Characteristics of study subjects (n=665)

Table 2: Hepatitis B knowledge in relation to socio-
demographic variables (n=6635)

Variables Frequency (%)
Age (years)

<40 163 (24.5)

40-59 332 (50.0)

>60 170 (25.6)
Education (years)

<6 372 (55.9)

6-11 239 (35.9)

>12 54 8.1)
Ethnic groups

Asians 353 (53.1)

Non-Asians 312 (46.9)
Occupation

Skilled workers 339 (51.0)

Non-skilled workers 326 (49.0)
Annual income (in Saudi Riyals)

<24,000 306 (46.0)

24,000-59,999 199 (29.9)

> 60,000 160 (24.1)
Accommodation

Living alone 93 (14.0)

With family 113 (17.0)

With others 459 (69.0)
Religion

Muslim 406 (61.1)

Christian 186 (28.0)

Budhist 73 (11.0)
Marital status

Married 273 (41.1)

Single 339 (50.1)

Divorced 53 (8.0)
Time in Saudi Arabia (years)

<5 120 (18.04)

5-10 120 (18.0)

>11 213 (32.0)
Immunization status

Vaccinated 373 (56.0)

Not vaccinated 292 (43.9)
Level of knowledge

High 278 (41.8)

Low 387 (58.2)

High Low
Variables klll\?:vzl;g)ge kn;)llv;g(;ge p-value
(41.8%) (58.2%)
Age (years) 0.040
<40 82 (29.5) 81 (20.9)
40-59 130 (46.7) 202 (52.1)
>60 66 (23.7) 104 (26.8)
Education (years) 0.0005
<6 125 240
6-11 91 146
>12 62 1
Ethnic groups 0.040
Asians 161 192
Non-Asians 117 195
Occupation 0.006
Skilled workers 120 206
Non-skilled 158 181
workers
Annual income (in 0.155
Saudi Riyals)
<24,000 140 166
24,000-59,999 78 121
> 60,000 60 100
Accommodation 0.276
Living alone 45 48
With family 50 63
With others 183 276
Religion 0.145
Muslim 30 43
Christian 67 119
Budhist 181 225
Marital status 0.056
Married 130 209
Single 129 144
Divorced 19 34
Time spent in Saudi 0.035
Arabia (years)
<5 59 61
5-10 96 117
>11 123 209
Immunization status 0.0005
Vaccinated 203 170
Not vaccinated 75 217
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was able to predict the status of immunization
with 71.1% sensitivity and 90.3% specificity. We
found that knowledge was the only independent
variable effecting status of immunization with an
odds ratio of 12.9 (p<0.001).

DISCUSSION

Hepatitis B virus (HBV) infection is a serious
health problem worldwide. It is a significant
burden on the health services especially in
developing countries with limited resources.
The most serious outcome of hepatitis B
infection is chronic liver disease, which can range
from chronic hepatitis resulting in cirrhosis to



Table 3: Immunization status for Hepatitis B in relation to
socio-demographic (n=665)

Vaccinated Not
Variables (n=373) vaccinated p-value
(n=292)
Age (years) 0.0005
<40 140 23
40-59 233 99
>60 0 170
Education (years) 0.0005
<6 258 107
6-11 72 165
>12 43 20
Ethnic groups 0.004
Asians 286 67
Non-Asians 87 225
Occupation 0.003
Skilled workers 277 62
Non-skilled 96 230
workers
Annual income (in 0.006
Saudi Riyals)
<24,000 250 56
24,000-59,999 123 76
> 60,000 0 160
Accommodation 0.005
Living alone 81 12
With family 89 24
With others 203 256
Religion 0.0002
Muslim 326 80
Christian 47 139
Budhist 0 73
Marital status 0.0003
Married 227 193
Single 146 46
Divorced 0 53
Time spent in Saudi 0.004
Arabia (years)
<5 105 15
5-10 167 46
>11 101 231

primary hepatocellular carcinoma with a case-
fatality rate of about 1% in acute hepatitis cases.*
Carrier rates of 5-15% have been reported from
different regions.””** Certain occupational groups
are especially at risk. Since Saudi Arabia admits
nearly 100,000 foreign workers” from different
parts of the world (especially underdeveloped and
developing countries) it is important to deal with
the problem of local and international control of
HBYV infection. Evidence in KSA has shown that
at least 4.1 % of the population is HBsAg
positive.*® Other studies have also reinforced the
notion that the most dominant type of hepatitis
infection is hepatitis B virus (HBV), followed by
hepatitis C virus (HCV), and to a lesser extent
hepatitis A virus (HAV).*"*

The most important preventive measures in
HBV infection are screening and immunization.”

In the Kingdom of Saudi Arabia (KSA), there is
an excellent program for screening expatriates.
They can only have the residence permit after a
certified  health  check. However, the
immunization status of expatriates remains
unclear. This study showed that slightly above
40% of the respondents had not been vaccinated
while the remaining 60% had had all three doses
of wvaccination. This might indicate that the
screening program itself is not enough motivation
for vaccination. Other socio-demographic factors
certainly have their role as demonstrated in our
study. Additionally, some other barriers such as
the cost of vaccination (loss of salary or direct
costs to the individual) could be avoided if the
charges paid by these hourly-paid workers are
cancelled. This might also play an important role
in the prevention and transmission of the disease.

Occupation might be an important factor in
determining the level of knowledge. However,
more importantly, it determines those at a higher
risk of being exposed and spreading the disease.
Detailed employment status was not required in
this study. Hence, we can not comment on the
individual risks to the different participants,
though the level of immunization in our
population can be regarded as good compared to
other studies. Due to the recent efforts of the
World Health Organization (WHO) to control
HBV, many countries have implemented
immunization programs for children resulting in
higher immunization levels among younger age
groups with high as 90% coverage rates.”
Unfortunately, this is not the same for older
people. The low level of knowledge in non-skilled
workers puts them at a greater risk. It is therefore
necessary that the work they actually do should be
explored.

Ethnic background is clearly an important
factor affecting many health indices. This might
be due to the resources of the individual society as
well as such other variables as cultural factors.
For example, among the Hmong youth in
California, sexual transmission of HBV is known
only by 49 % of the population and HBV
vaccination prevalence remains low (12%).%
Another study demonstrated that only 51% of
fourth grade primary school children living in Los

Angeles of Asian Pacific origin had full
vaccination against HBV.® The significant
difference in HBV  knowledge between

participants of Non-Arabic vs. Arabic background
in our study, showed a higher degree of
knowledge among non-Arabs but this could not be
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supported by the literature. A further classification
of ethnic origins would clarify this question.
Anyway, the possible differences among different
backgrounds should stimulate public health
planners and policy makers to develop different
approaches for different groups of individuals
according to their needs.

Among workers who had been in Saudi
Arabia for less than five years, the uptake was
105/120 or 87.5%, while for those who had been
in the country for 11 years or more, reported
vaccination levels were 101/332 or 30.4%. This
suggests that within the system, the availability of
information and ease of access to vaccination are
as important as the individual's knowledge about
hepatitis B. It might be due to an improvement of
the dissemination of information in last ten years,
and particularly in case of Saudi Arabia, the
screening program and legislation.

There are strong associations among some of
the factors in our study. This might have a
confounding effect in bi-variate analyses. In fact,
life spent in KSA is as related to age as
educational status is related to occupation, income,
and accommodation. As a matter of fact, the
logistic regression model demonstrates that the
only independent variable predicting
immunization status among those studied is the
status of knowledge. Although factors such as the
country's resources, preventive policies,”’ primary
care organization,”® and the knowledge and
attitude of health professionals are all important in
the struggle with HBV infection, our study
suggests that we should concentrate on factors
affecting the knowledge of the individual. All
efforts should be made to increase the awareness
and knowledge of the population on HBV
infection.

In this study, we attempted to survey a
representative sample of the expatriate population
living along the northern borders of KSA.
However, there were several limitations to our
study. First, our sampling frame was based on
verbal advertisement in different places where
expatriates usually gathered which might have
produced some selection bias (i.e. those who had
participated might have higher level of knowledge
as compared to those who did not). However, it
might have had the advantage of even reaching
illegal residents. Second, it was based on males
only and therefore, can not be generalized to the
whole population. We should mention here that
the number of female expatriate workers in KSA
is small compared with males since most of them

82 J Fam Community Med 2008;15(2)

are maids or home help and therefore, difficult to
reach. In addition, our survey did not include
questions on family history or carrier status,
which might have played an important role.

Despite the few limitations of our study, our
model of predicted variables had 71.1%
sensitivity and 90.3% specificity and it showed
that expatriates had a reasonably good
immunization status, with less good knowledge
about HBV infection. Moreover, socio-
demographic factors such as education, age,
income, life spent in KSA, and marital status that
have some direct or indirect impact on the level of
knowledge might be taken into account while
assessing the immunization status of those
populations made up of a small number of
expatriate or immigrants. Because of the
association between these factors and the
knowledge of HBV and the vaccination status, the
success of any plans for immunization campaign
would depend on whether all socio-demographic
factors are considered.

Clearly, health promotion programs for
expatriates on HBV need to be targeted and based
on a thorough understanding of their knowledge,
beliefs and cultural practices with regard to the
infection. It should also focus on the improvement
of their access to information and vaccine.
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