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Epidemiology of hepatitis B in the
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ABSTRACT Hepatitis B virus, a common cause of viral hepatitis, consumes a large portion of
health resources in developing countries. Data obtained from the Survey of Health and Disease in
the Islamic Republic of Iran were analysed with respect to hepatitis B-carrier epidemiology. Since
the precise mode of transmission of hepatitis B is not well known, the study was designed to
evaluate its transmission as a community-acquired disease. HBsAg tests were performed on the
sera of 39 841 persons and the impact of several factors on the prevalence rate of HBV carriers
was determined. The rate of hepatitis B carriers varied between zero and 3.9% with an average of
1.7%. Older males fiving in a village with low sociceconomic status, poor sanitation and intrafam-
ily contact are the most important contributors to the rise of hepatitis B infection in the country.

Epidémiologie de I'hépatite B en République islamique d'lran

RESUME Uinfection par le virus de 'hépatite B, cause fréquente de 'hépatite virale, absorbe une
grande partie des ressources sanitaires dans les pays en développement. Les données prove-
nant de enquéte sur la santé et la morbidité en République islamigue d'Iran ont été analysées en
ce qui concerne I'épidémiologie de I'hépatite B relativement aux porteurs du virus. Le mécanisme
exact de transmission de 'hépatite B n'étant pas bien connu, le but de cette étude était d'evaluer
la transmission de cette affection en tant que maladie contractée dans la collectivité. Des tests de
recherche de l'antigéne de surface de 'hépatite B (HBsAQ) ont été réalisés sur les sérums de
39 841 personnes, et 'impact de plusieurs facteurs sur le taux de prévalence des porteurs du
virus de 'hépalite B a été déterminé. Le taux de porteurs de 'hépatite B variait de zéro 4 3,9%, avec
une moyenne de 1,7%. Les hommes d'un certain dge vivant dans les villages, ayant un faible
niveau socio-économique, des conditions médiccres d’assainissement et des contacts dane le
milieu familial sont ceux qui contribuent le plus a la progression de I'hépatite B dans le pays.

!Research Centre for Gastroenterology and Liver Diseasas, Shahid Beheshti University of Medical
Sciences, Teheran, Islamic Republic of Iran.
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has become a reality. Nevertheless, AIDS
cases due to blood transmission will con-
tinue to occur in individuals who were in-
fected many years ago but have not yet
developed disease.

Mobilizing and sustaining the resources
required to ensure blood safety pose a con-
stant challenge to the developing countries.
It would be wise to use the available re-

sources judiciously. Priorities in blood
safety should include universal screening
of blood for HIV antibodies using sensitive
tests, promotion of voluntary nonremuner-
ated blood donations, donor deferral and
appropriate use of blood. More sophisticat-
ed tests such as PCR and antigen tests are
expensive and are not recommended until
they become affordable.
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Introduction

Hepatitis is the major cause of liver disease
and hepatocellular carcinoma. A large
number of cases are seen in eastern Asia
and sub-Saharan Africa [1,2], where two of
the most important health problems are
chronic liver disease and liver cancer [2,3].
Up to 80% of liver cancers are believed to
result from this viral infection which is the
most important cause of cancer mortality
worldwide after smoking. The prevalence
of hepatitis B carriers varies in different
parts of the world, ranging from less than
1% to 15%. In the Middle East, the ende-
micity is intermittent, with a carrier rate of
2% to 7% [1,2,3 A4].

Materials and methods

Data for this study were derived from the

results of the Survey of Health and Disease

in the Islamic Republic of Iran. A sample
containing 1/1000 of the population from
all parts of the country was used. Families
in clusters of seven neighbouring familics
were selected randomly in each urban or
rural areca. Family members aged between
2 years and 69 years were included in the
study.

Data were collected over a period of
one year (November 1990-Novem-
ber 1991). The collection procedure in-
volved filling questionnaires by a coding
method. Each team consisted of two physi-
cians, a dentist, a laboratory technician and
a researcher to fill in the questionnaire and
collect data from each family. The ques-
tionnairc covered sanitary, social and eco-
nomic status as well as medical history,
clinical examination and laboratory test re-
sults for each family member.

For hepatitis B surface antigen determi-
nation, an in vitro diagnostic kit called
Hepanostika-HBsAg, which is an enzyme

immunoassay, was used. The specificity of
this method in positive samples was re-
checked by Hepanostika-HBsAg confirma-
tory reagents. Definition of variables has
been omitted in this article because of their
large number, and only those variables that
had a meaningful relation to the state of
hepatitis B carriers are described in the re-
sults.

Results

After discarding incomplete question-
naires, HBsAg tests were performed on the
sera of 39 841 individuals. The total num-
ber of positive HBsAg tests was 678
{1.79%). The rate of hepatitis carriers in dif-
ferent provinces of the country varied be-
tween zero and 3.9%.

Investigation of individuals on the basis
of their area of habitation revealed that the
number of carriers in cities was 335 and in
rural areas 343, corresponding to 1.5% of
urban and 2.0% of rural populations, re-
spectively. The difference observed be-
tween urban and rural areas was statistically
highly significant (P < 0.0001}.

QOut of 678 positive cases, 324 were fe-
males and 354 were males, corresponding
to 1.5% of all women and 1.Y% ot all men,
respectively. This difference was also sta-
tistically highly significant (P = 0.0033),

With respect to age and its role in the
prevalence rate of carriers, individuals were
divided into several age groups and the pre-
valence rate in each was calculated (Fig-
ure 1). The minimum rate of prevalence
(1.2%) was found in the age group 2-9 years;
this rate then increased with age and reached
its highest level (2.9%) in the age group
50-59 years. The last group showed arelative
decrease in the prevalence rate of carriers.
Differences among the various age groups
were statistically significant.
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Another important element was occupa-
tion. As shown in Figures 2 and 3, the per-
centage of carriers among different
occupational groups varied, the highest be-
ing amongst farmers (3.2%). The classifi-
cation according to occupation excluded
individuals under the age of 2( years.

2-4

5-9
10-19
20-29
30-39
40-49

Age in years

50-58

£0-60

0 0.5 1 1.5 2 25 3
Percentage

Figure 1 Prevalence of hepatitis B carriers in
different age groups
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Figure 2 Prevalence of hepatitis B carriers in
men (> 20 years) in different occupations

With regard to level of education, sub-
jects were divided into groups: illiterate,
read and write only, elementary education,
high school education, and higher educa-
tion. Figure 4, which shows the carrier
prevalence rate within each group regard-
less of age, illustrates that the carrier rate
has an inverse relation with increasing lev-
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Figure 3 Prevalence of hepatitis B carriers
in women (> 20 years) in different
occupations

University

High school

Elementary

Partial

Iliterate

0 05 1 1.5 2 25
Percentage

Figure 4 Prevalence of hepatitis B carriers
for different education levels
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Figure 5 Prevalence of hepatitis B carriere
according to marital status

el of education. It was interesfing to note
how age affected these results. To clarify
this aspect, subjects were divided into three
separate age groups: under 20 years,
20-40 years and above 40 years. In the first
group (under 20 years) the level of educa-
tion rises with age, leading to a larger dif-
ference in the prevalence of carriers among
various groups. Furthermore, the number
of illiterate or partially educated individu-
als increases with age in the third group
(above 40 years of age), and age could be
regarded as the only cause of difference.
Therefore, to diminish the role of age as a
confounding factor, the first and thitd groups
were omitted from the analysis. A statisti-
cally significant difference was observed
only in the second group (20-40 ycars)
(P =0.0032). The conclusion was that, in
addition to age, the level of education was
an important factor in dctermining the
prevalence rate of hepatitis carriers, at least
in the 2040 year age group.

With regard to marital status, subjects
above 16 years of age were divided into two
groups. The first included the ever-married
{married, divorced and widowed men and

women) and the second consisted of never-
married individuals. As is evident from
Figure 5, marital status was one of the most
important elements determining the preva-
lence rate of carriers, and the difference
was statistically significant (P = 0.0006).

To determine the relationship between
sanitary and socioeconomic factors and the
rate of carrier prevalence, a few elements
were chosen as parameters of personal hy-
giene. These elements were: the use of
soap, bathing, tooth-brushing and the type
of water consumed. In addition, personal
living space calculated by dividing the
house area in square metres by the number
of family members was used as an indicator
of socioeconomic status,

The rate of carrier prevalence among
soap users was 1.7% compared with 2.2%
among non-users. This difference was sta-
tistically significant (P < 0.01). Regarding
bathing, the prevalence rate of carriers
among people who took a shower less than
once a week was found to be 2.9% com-
pared with 1.8% among those who show-
ered once or more a week. The difference is
statistically significant (P < 0.0005).
Tooth-brushing was another element that
was considered as an indicator of personal
hygiene. Prevalence rate of carriers among
people who never brushed their teeth or did
so only occasionally was 2.1% compared
with 1.5% among those who hrushed once
a day or more, a statistically significant dif-
ference (P < 0.0001).

When divided into two groups, those
using tap water and those who consumed
water from fountains, wells, rivers etc., the
prevalence rates were 1.7% and 2.2%. re-
spectively. The difference was statistically
significant (P < 0.01),

To determine the relationship with so-
cioeconomic status, people were divided
into three socioeconomic groups: low
(< 10 m? of living space per person), aver-
age (107 to 19.99 m? per person) and
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high > 20 m? per person). The carrier prev-
alence rate was found to be 2.5%, 1.6% and
1.3% in each group, respectively, the differ-
ence being statistically significant
(P < 0.0001). Non-carriers were found to
have more living space than carriers,
17.9 m? per person as opposed to 15.4 m?
per person for carriers, the difference being
quite significant (P < 00.0003). With regard
to the importance of socioeconomic status,
the question is whether sanitary factors
mentioned above influence the carrier prev-
alence rate independently or are dependent
on socioeconomic condition. After elimi-
nating the sociceconomic level, it was re-
vealed that no hygienic factors, such as
using soap, brushing teeth and the type of
water used, were independent factors in the
prevalence rate. Bathing was the only factor
that showed a statistically significant corre-
lation with the carrier prevalence rate, even
after socioeconomic status was eliminated
(P < 0.01) as a factor.

Further elaborations on the families of
carriers showed that in 30% of the cases
more than one member of the family were
antigen positive. The relationship among
carriers in a given family was as follows:
brother and sister (54%), mother and child
(29%), father and child (20%), husband
and wife (14%). Furthermore, when one of
the children in the family was a carrier,
there was a 10% risk that other children
would be carriers too. When the father or
mother was infected, children had a 6% and
8% chance of being carriers, respectively;
when both parents were infected, the risk
became 21%. In addition, when two chil-
dren in a family were carriers, the risk of
becoming a carrier increased to 28% for the
third sibling.

Other factors, such as clinical findings
and history of illness, were studied in con-
nection with the prevalence of hepatitis
carriers. No relationship was found to exist

between the prevalence rate of hepatitis
carriers and a positive history of jaundice,
urticaria, rash, diabetes or cancer. Other
clinical findings, such as hepatomegaly,
splenomegaly, abdominal masses, abdomi-
nal tenderness, joint disorders and deformi-
ties, skin lesions such as psoriasis, eczema,
acne, scabies, fungal infection of skin, hair
and nails and other abnormalities did not
show statistically significant difference in
the prevalence rate of hepatitis carriers.
The prevalence rate of hepatitis was
2.0% among those with intestinal parasites
and 1.6% for those without this condition,
the difference being statistically significant
(P < 0.0078). However, with respect to
each individual pathogenic parasite, no sig-
nificant differences were observed.

Discussion

In this study significant statistical relation-
ships were observed in the prevalence rate
of hepatitis B carrier according to several
factors. In all cases, members of the group
exhibiting negativity were taken as con-
trols. According to the results of this study,
the prevalence rate of HBV carriers in Is-
lamic Republic of Iran is 1.7%. This figure
is lower than that of a previous report based
on sampling from adult blood donors, al-
though the prevalence rate in the adult age
group of this study is approximately the
same as in that report. Asia, with a rate of
8%, is a high prevalence region, and with
respect to its population of 2.8 billion, 15
the home for 75% of all carriers. The mini-
mum rate of prevalence in Asia is reported
from Kuwait at 1.5%. Other Asian coun-
tries fall either in the regions of intermedi-
ate prevalence (India, Middle East, west
Asia) or in the regions of high prevalence
(south-east Asia, China, Korea and the
Philippines). The importance of determin-
ing the prevalence rate of carriers becomes
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evident when determining the modes of
transmission and preventive strategies.

In all epidemiological studies, age has
proved the most important factor. The age of
acquiring infection is the major determinant
of the incidence and prevalence rates of HBV,
In this study, patients were classified into sev-
cral age groups with respect to the prevalence
of carriers. The difference in various age
groups indicates that this factor plays an im-
portant role in the prevalence rate.

According to the statistics obtained in
this study, the carrier prevalence rates
among men and women were 1.9% and
1.5%, respectively. This result is similar to
that reported from the Middle East [5], So-
malia [6], Gambia [7], Nepal (men 1.5%,
women 0.5%) [8], South Africa (men
6.1%, women 4.4%) [9] and Labrador
(men 1.6%, women 1%) [10]. In Hong
Kong, the prevalence of all types of hepati-
tis is higher among men than women [2]. In
a study performed in the United States, the
ratio of carrier males to carrier females in
childhood was reported to be 1:1.4; this ra-
tio is 2:1 in adulthood [1]. The reason for
the observed difference is not yet clear.
Some believe it is due to a higher probabil-
ity of the infection becoming chronic in
men compared to women, rather than the
higher rate of infection among men [17].

The other important factor in the deter-
mination of the prevalence rate of carriers
in the study was the area of habitation. Oth-
er related studies offer conflicting statistics
on this point [8,9,12]. A study from Nigeria
reports that the prevalence of carriers is
higher in rural areas [/3], while another
from Nepal states the opposite [8]. Living
in populated regions is described, in a study
from Sudan, as an important determining
factor [/4]. Finally, another study from the
United States indicates that living in cities
with a population of more than 250 000 has
a striking effect on the increase of the carri-

er prevalence rate. This discrepancy may
be due in part to the diverse socioeconomic
and sanitary conditions that exist in the vil-
lages and cities of various countries. Con-
sidering the relatively poor socioeconomic
state and sanitary conditions of the villages
in the Islamic Republic of Iran, and the ab-
sence of certain risk factors in the large cit-
ies, such as drug addiction, the growth of
urban population has not been regarded as
a serious risk factor in the rise of the preva-
lence rate of carriers: certainly prevalence
rates are higher in rural areas.

Hepatitis B infection is considered one
of the most important occupational infec-
tious hazards in developed countries [9].
Unfortunately, the relationship between ca-
reer and prevalence of hepatitis in this
study was such that finding those most at
risk was not possible, and a more specifi-
cally designed study would be necessary to
obtain data on this goal. However, a statis-
tically significant difference was found in
the prevalence rate of carriers among vari-
ous occupational groups (P < 0.0001).
However, this observed difference lost its
statistical significance when age was elimi-
nated as a confounding factor (i.e. disre-
garding individuals less than 20 years of
age). In addition, the high prevalence of
carriers among farmers may be a conse-
quence of their village life, which in tumn
may also be a variable dependent on other
causes.

In general, the main goal of determining
those occupational groups at high risk is to
take measures to prevent infections in these
groups. According to a report by WHO, in
the years 1980 to 1985, 6% to 8% of all
HBV-infected individuals were hospital
personnel. This number decreased 10 3% to
4% after a widescale vaccination effort, an
illustration of the importance of recogniz-
ing the most susceptible occupational
groups and of their prompt vaccination [7].
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Another important factor in the survey
was level of education which, without con-
sidering the factor of age. had an inverse
relationship with the prevalence rate of car-
riers. It should be noted that the importance
of education was maintained even after
eliminating age as a confounder. The exist-
ence of this relation may be a consequence
of direct and indirect relationships of this
factor with socioeconomic status, area of
habitation, age and other elements which
could be pinpeinted through more exten-
sive studies.

With respect to marriage and its effects
on the prevalence rate of carriers, although
the rate of marriage and heterosexual rela-
tions is considered a significant nisk factor
in numerous studies [15,16,17], this study
showed that the difference in the preva-
lence rate of carriers between the two
groups of never-married and ever-married
individuals was the consequence of the age
difference between them.

As mentioned above, more than one
carrier in a family was observed in one-
third of the cases. With a 10% chance of
becoming chronic carriers with exposure to
the hepatitis B virus, and the exposure of
all family members to this infection, this
higher rate of prevalence is suggestive of
hereditary susceptibility to chronic infec-
tion [18,19] or a special strain of virus with
a higher rate of chronicity. The risk of a
child becoming infected was greater when
his or her sibling was infected rather than
when parents were infected; this is another
indication that the mode of transmission is
not predominantly vertical. Thus it may be
presumed that every member of a carrier’s
family is exposed to infection and prone to
become a carrier, and therefore may be con-
sidered high risk. Family members directly
exposed to the carrier child were more at
risk than those not exposed, having a 9.1%
prevalence of HBV markers, while non-ex-

posed family members had a prevalence of
1.7%.

In this study, the youngest subjects were
two-year-old children and, as determisna-
tion of the prevalence rate at or around
birth is not possible, an estimation only of
prevalence in this group could be made. To
obtain such an estimate the prevalence rate
of carriers in pregnant mothers was taken
as being equal to the prevalence of antigen
in the population of women of child-bear-
ing age (15-40 years old), which was equal
to 1.6%. A study of 155 healthy carriers of
hepatitis B in the Islamic Republic of
Iran [20] found that 11% of paticnts were
HBeAg positive and 89% were either
HBeAg negative or HBeAb positive. In ad-
dition, the rate of transmission among
HBeAg positives was approximately 90%
and among HBeAg negatives or HBeAb
positives it was around 10%. From the
combination of these two calculations, it
was estimated that 18.8% of infants born to
carrier mothers were infected with the virus
during the perinatal period; 70% to 90% of
these infants developed into chronic cas-
es [21,5). Thus, a total of about 0.21% to
0.27% of all infants become chronically in-
fected in the postnatal period. This figure is
similar to what has been reported from the
Middle East and Afnca and suggests that
the rate of transmission is low from mother
to child (vertical), but occurs most often in
the first five years of life and through inti-
mate family contact (horizontal) [/,5]. This
mode of transmission is different from the
methods observed in south-east Asia where
vertical transmission (perinatal) plays a
major role {5]. It is proposed that the reason
for this difference is the capability of
HBeAg carrier mothers in various commu-
nities to transmit the infection.

In gencral, considering the prevalence
rate of HBV carrier in the Islamic Republic
of Iran (1.7%) and other data mentioned
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above, it seems that the transmission of in-
fection occurs predominantly in children.
Approximately half of the subjects were in-
fected between the ages of 10 years and
50 years, indicating that the horizontal
mode to transmission is more important
than perinatal transmission.

Although the exact mechanism of this
transmission is not fully understood, the vi-
rus is thought to enter the body through
contact with contaminated blood or saliva,
through small skin wounds or open sores,
but mostly through playmates, sharing ob-
jects with others, and family or social con-
tacts. The factor of sex has demonstrated a
definite role in the prevalence rate of hepa-
titis carriers in the survey.

With respect to the history of any dis-
ease, no illness had any specific relation
with the prevalence rate of hepatitis B car-
riers. The important point here is that the
majority of HBV carriers were asymptom-
atic.

Conclusion

In the Islamic Republic of Iran, like other
countries in the Middle East and north Afri-
ca, transmission usually occurs horizontal-
ly among young people and in the family
environment. It is apparent that vaccination
of children under one year of age would be
the most logical and effective means of pre-
venting the spread of hepatitis B, as is the
case with countries with an intermediate or
high prevalence rate. Therefore, the best
method is to vaccinate all children under
the age of one in accordance with the Ex-
panded Programme on Immunization
(EPI). However, in view of the rise in prev-
alence rates among those between 10 and
50 years of age, and since the Islamic Re-
public of Iran is an intermediate area and
everyone is at risk of acquiring HBV infec-
tion, mass immunization is recommended
for the population, it being cost—effective
in terms of medical costs alone,

References

1. Margolis HS, Alter MJ, Hadler SC. Hepa-
titis B: evolving epidemiology and impli-
cations for control. Seminars in liver
disease, 1991, 11:84-892.

2. Yeoh EK. Hepatitis B virus infection in
children. Vaccine, 1990, 8 (suppl.):6-9,

3. Maynard JE. Hepatitis B: global impor-
tance and need for control. Vaccine,
1990, 8 (suppl.):18-20.

4, Grossma RA et al. An epidemiologic
study of hepatitis B virus in Bangkok,
Thailand. American journal of epidemiol-
ogy, 1976, 101:144.

5. Toukan A, Strategy for control of hepatitis
B virus Infection in the Middle East and

North  Africa.
(suppl.}:117-21.

6. Bile K et al. The risk for hepatitis A, B and
C at two institutions for childan in Soma-
lia with different socioeconomic condi-
tions. American journal of tropical

. medicine and hygiene, 1992, 47:357-64.

7. Vall-Mayans M et al. Risk factors for
transmission of hepatitis B virus to
Gambian children. Lancet, 1990,
336:1107-9,

8. Shrestha SM. Seroepidemiology of
hepatitis B in Nepal. Journal of communi-
cable diseases, 1990, 22:27-32,

9. Abdool-Karim 8§, Thejpal R, Singh B.
High prevalence of hepatitis B infection

Vaccine, 1990, B8

YR ¥ sl ¢ Gkl Bl Real dadian ¢ o gl 3 Riall Al



298

10.

La Revue de Santé de la Méditerranése orientale, Vol. 2, No. 2, 1896

in rural biack adults in Mseleni, South Af-
rica. American journal of public health,
1989, 79:893-4.

Baikie M et al. Epidemiclogic features of
hepatitis B virus infection in Northern La-

" brador. Canadian Medical Association

1.

12.

13.

14.

15.

journal, 1989, 141:791-5.

Blumberg BS et al. Sex distribution of
Australian antigen. Archives of Internal
medicine, 1972, 130:231,

Mcquillan GM et al. Seroepidemiology of
hepatitis B virus infection in the United
States: 1976-1980.

Amazigo O, Chime AB. Hepatitis B virus
infection in rural and urban populations
of eastern Nigeria: prevalence of sero-
logical markers. East Africa medical jour-
nal, 1990, 67:539—44.

Hyams KC et al. Epidemiclogy of hepati-
tis B in the Gezira region of Sudan.
American journal of tropical medicine
and hygiene, 1989, 40:200-6.

Alter MJ, Margulis H3. The emergence of
hepatitis B as a sexually transmitted dis-

16.

17.

18.

19.

20.

21.

ease. Medical clinics of North America,
1990, 74:1529-41.

Aronson NE, Palmer BF. Acute viral
hepatitis in American soldiers in Korea.
Southern medical journal, 1988,
81:949-51.

Boag F. Hepatitis B: heterosexual trans-
mission and vaccination strategies. Inter-
national journal of sexually transritted
diseases and AIDS, 1991, 2:318-24.

Hillis WD et al. Associations of hepatitis
B surface antigenemia with HLA locus B
specificities. New England journal of
medicine, 1977, 269:1310-4.

Patterson MJ &t al. HLA antigens and
hepatitis B virus. New England journal of
medicine, 1977, 287:1124.

Salman H. Liver biopsy in 150 cases of
asymptomatic hepatitis B carriers. The-
sis for degree of subspeciality Shahid
Beheshti University, Islamic Republic of
Iran, 1993.

Sherlock S. Hepatitis B: the disease.
Vaccine, 1980, 8 (suppl.).6-9.

VAT LY s ¢ U bl bl e din (s ) B0 G alt el



