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Abstract

Background: Knowledge of factors associated with seroprevalence of Hepati-
tis B in pregnancy is important in informing policies towards prevention of
vertical transmission of Hepatitis B Virus (HBV) infection, since in-utero and
perinatal infection lead to chronic carrier state with severe long-term sequela.
In addition, adequate and timely immunization plays a major role in the pre-
vention of transmission. Objective: To determine the factors associated with
HBs Ag seroprevalence in pregnant women from various geographical regions
in Kenya. Methods and Subjects: This was a cross-sectional survey amongst
all pregnant women attending antenatal clinics in Kenyatta National Hospital
and 8 other hospitals from different regions of Kenya in their third trimester
of pregnancy among June 2001 to June 2002. For each pregnant woman, age,
history of intravenous drug use, sexually transmitted disease (STD), liver dis-
eases, alcohol intake, blood transfusion (BT) and presence of traditional scari-
fication were documented. HBs Ag serology was assayed at the Kenya Medical
Research Institute (KEMRI) laboratory. Results: A total of 2241 pregnant
women were enrolled in the study, 2196 consented, of whom 205 (9.3%)
tested positive for HBs Ag. A significant association was found between HBs
Ag seroprevalence and traditional scarification (p = 0.029), history of blood
transfusion (p = 0.0024) and alcohol intake (p = 0.05). There was no signifi-
cant association between Hbs Ag seroprevalence and sexually transmitted
disease (p = 0.64). It was not possible to evaluate the association of HBs Ag
seroprevalence with history of hospitalization for any liver disease including
Hepatitis A, B or C, history of intravenous drug use or contact with sex part-
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ners previously hospitalised for any liver disease including Hepatitis A, B or C
as the numbers with these attributes were small. Conclusions: We found 9.3%
of pregnant women were HBs Ag positive, significantly higher than previously
observed. The high seropositivity was associated with traditional scarification,
history of blood transfusion and alcohol intake. Proper screening of blood
transfusion products, immunization and control of scarification and alcohol
use should be considered by health policy experts.
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1. Introduction

Hepatitis B virus (HBV) infection poses a significant global public health chal-
lenge [1]. The virus is more infectious than the human Immunodeficiency virus
(HIV) and unlike HIV it can live outside the body in dried blood for longer than
a week [2]. HBV is transmitted via infected blood or blood products, sexual
contact and perinatal transmission from infected mother. The relative impor-
tance of the various routes of transmission differs between different regions of
the world. HBV is a major cause of morbidity and mortality in developing coun-
tries due to the high prevalence of carrier state and low average age of infection
[2] [3]. In these regions, HBV is not restricted to those with known risky beha-
viors and other factors are responsible for the horizontal spread of the virus [1].
Whereas in North America and Western Europe infection usually occurs in
adults via sexual contact or exposure to contaminated blood, in Sub-Saharan
Africa the major route of infection is through close contact between children,
constituting horizontal transmission [2] [3].

The epidemiology of HBV is complicated by the presence of chronic carriers
and multiple routes of transmission. There is a high age-dependent risk of de-
veloping the carrier state in Sub-Saharan Africa with approximately 90% of the
infants going on to become carriers following infection whereas only 10% or less
develop the chronic state [1] if infected late.

The mode of transmission of HBV infection has also been found to vary from
time to time and from urban to rural areas. There are widespread reports of
higher infection rates in rural versus urban areas associated with poverty and
lower Social Economic status (SES) [4]. The main determinant of HBV preva-
lence in many rural areas appears to be horizontal transmission aided by cultural
and behavioral factors with possible clustering of carriers [4]. Nevertheless, there
are still no clear factors for transmission in 20% - 30% of patients [3].

Kenya is comprised of various ethnic groups with different cultures and tradi-
tions that are practiced and carry a risk of enhancing HBV transmission [5] [6].
In this study, we aimed at highlighting possible factors responsible for horizontal

transmission of HBV infection.
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2. Materials and Methods
2.1. Study Design

This was a multicenter, hospital based, cross-sectional study conducted in nine
sites representing six regions in Kenya. Upon receiving information on the na-
ture of the study, potential risks, benefit and participant obligations, those who

consented to the study signed a written informed consent.

2.2. Study Population

This included women in third trimester of pregnancy (from 28 weeks gestation
to delivery) attending antenatal clinic in the nine study sites from 22" June 2001
to 10" June 2002. All eligible women were recruited. Only those who refused to

consent to the study were excluded.

2.3. Study Sites

Six study sites in nine geographical regions which represented national ethnic
diversity were selected. The Kenyatta National Hospital (KNH) represented the
Nairobi region. This is the major national referral hospital situated in the Capital
with bed capacity of 1800 and has about 1500 deliveries every month. The Aga
Khan Hospital and the Coast general hospital represented the Coast region.
These are a private facility and a government provincial hospital respectively.
The Nyeri provincial hospital which is a level 5 referral hospital represented the
central region while the eastern region was represented by Isiolo district hospit-
al, a level 5 county hospital. The vast rift valley region was represented by three
sites; the Nakuru level 5 hospital situated in Nakuru town and serves as a referral
centre for the central Rift, the Moi teaching and referral hospital situated in El-
doret and serves as a national referral hospital and the AMREF Lopiding static
health facility which serves the nomadic community of the north rift. The West-
ern region was represented by the Jaramogi Oginga Odinga referral hospital in

Kisumu which serves the Nyanza area (Table 1).

2.4. Methodology

Demographic data was obtained from all the subjects. Information on STD, al-
cohol consumption, Intravenous drug use, history of blood transfusion, history
and presence of traditional scarification, sex partner previously hospitalized for
any liver disease including Hepatitis A, B, or C, and previous hospitalization for
any liver disease including Hepatitis A, B or C was obtained.

The women were then examined and gestation confirmed after which a blood
sample of 10 ml was obtained for serological determination of hepatitis B mark-
ers.

A total of 300 pregnant women were included per study geographic region
except in the Rift Valley area (South, Central and North Sites D, E, and F respec-
tively) where 741 pregnant women were recruited. Forty-five women did not

complete the study were excluded due to incomplete data.
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Table 1. Study geographic regions and sites.

Study Geographic Study Site Number of subjects

Study Site/Cit
Region Code udy StterLiy Included
N %
Total 2241 100
Nairobi A Kenyatta Natlona}l Hospital Nairobi 300 134
(City)
Coast BandI 300 13.4
Aga Khan Hospital, Mombasa
B - 100 45
(Municipal town)
Coast General Hospital, Mombasa
I - 200 8.9
(Municipal town)
New Nyanza Provincial General
Nyanza/Western C X i . 300 13.4
Hospital, Kisumu (Municipal town)
Rift Valley D,Eand F 741 33.1
Rift Valley Rift Valley Provincial General Hospital,
| D 233 10.4
(Central Rift) Nakuru (Rural town)
Moi Teaching and Referral Hospital,
(West Rift) E Eldoret (North Rift/Western) 208 9.3
(Rural town)
AMREEF Lopiding Static Health Facilit
(North Rift) F Opicing static Healh By 300 13.4
(Rural town)
Eastern G Isiolo District Hospital (Rural town) 300 13.4
Central H Nyeri Provincial General Hospital 300 134

(Rural town)

3. Management of Blood Samples

A 10 ml sample of venous blood was collected into a vacutainer tube on first
contact. The blood sample specimens were centrifuged at 3000 rpm for 15 mi-
nutes then stored in cryotubes at minus 20°C until processed in KEMRI where
analysis was done using the following Kit:

R-PHA-KEMRI-Hep-Cell kit for HBs Ag (KEMRI in-house Reverse passive
Haemagglutination test), (Specificity 99% and Sensitivity 98%) [7].

4. Statistical Analysis

Categorical variables were summarized using simple proportions and percen-
tages. Continuous variables were summarized using means and confidence in-
tervals. Comparison of the prevalence of Hepatitis B between different factors
was done using the Chi-square statistics and Odds Ratios and their 95% confi-

dence intervals were estimated [8].

5. Ethical Considerations

Ethical approval was obtained from the ethical committees of all the hospitals

involved and all the women enrolled into the study signed a written informed
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consent form. All infants born to the study subjects were given a total of three

hepatitis B vaccines free of charge starting at birth.

6. Results

A total of 2241 pregnant women were included in this study between 22 June
2001 and 10 June 2002 in 9 study sites representing six regions in Kenya. The
results of the overall and regional HBs Ag prevalence and differences between
regions were presented and discussed in the first paper of this study [6]. Data for
the associated factors was available for 2196 who consented and completed the
study, 45 women did not complete the study. Of these a total of 205 mothers
(9.3% 95% CI 8.1 - 10.5) were HBs Ag positive.

Only 2 of the study subjects gave a history of intravenous drug use and none
of these were HBs Ag positive. Similarly, 3 subjects had sex partners who had
been previously hospitalized for liver disease including Hepatitis A, B or C but
none were positive for HBs Ag.

The age of women recruited in the study ranged between 12 and 43 years. The
age groups were as follows: 12 - 22, 23 - 27 and 28 - 43, and as the seroprevalence
of HBs Ag was similar at 9%, 10% and 9% respectively (Table 2).

Although other demographic and cultural factors may influence HBs Ag se-
roprevalence, besides scarifications, blood transfusion, alcohol and STD, the lat-
ter are known to be the most important modes of HBV transmission.

A higher proportion of women who had traditional scarification (11.9%) were
positive for the HBs Ag compared to those without scarification (8.6%). This
difference was statistically significant (p = 0.029).

The HBs Ag seroprevalence of 23.9% found in women who had undergone
blood transfusion was more than twice the seroprevalence of HBs Ag of 8.9%
found in those who had had no blood transfusion. This difference was also statis-
tically significant (p = 0.001). Women who reported alcohol intake had a higher
HBs Ag seroprevalence when compared to those who did not report any alcohol
intake (15.6% vs. 9%). This difference was statistically significant (p = 0.05).

Those women who had a history of STD were more likely to be HBs Ag posi-
tive but this difference was not found to be statistically significant (10.6%
v$9.2%) (p value 0.64).These findings are presented in Table 3.

A total of 453 women had undergone traditional scarification. Of these 79%
(356/453) were from the Rift Valley region. The rest were distributed among the
other regions with the exception of the Nyanza/Western region that had only
one subject with the condition. The overall prevalence of HBs Ag carriage was
11.9% with Rift valley region having the highest seroprevalence for HBs Ag of
14% among the subjects with traditional scarification (Table 4).

Only 46 subjects gave a history of having had a blood transfusion. The Rift
Valley, Nyanza and the Coast regions together had majority of these subjects
(70%). The highest Hbs Ag detection rate of 33.3% was found in Eastern prov-
ince but the numbers were small. Although blood transfusion had the highest
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Table 2. HBs Ag seroprevalence among the different age groups.

Age group in years HBs Ag positive HBs Ag negative Total
No. (%) No. (%) No. (%)
[12 - 22] 70 (9) 699 (91) 769 (100)
[23 - 27] 72 (10) 666 (90) 738 (100)
[28 - 43] 63 (9) 626 (91) 689 (100)
Total 205 1991 2196

Table 3. Comparison between HBs Ag seroprevalence and all associated factors.

HBs Ag+ (n (%)) OR 95% of OR pvalue
54 (11.9%) 1.441 1.037 - 2.004 0.029
No Scarification 151 (8.6%)
BT* 11 (23.9%) 3.195 1.597 - 6.391 0.001
No BT 194 (9%)
Alcohol 12 (15.6%) 1.858 0.986 - 3.5 0.052
No Alcohol 193 (9%)
STD* 10 (10.6%) 1.174 0.6 - 2.299 0.640
No STD 195 (9.2%)
Total 205 (9.3%)

*BT—Blood transfusion, STD—Sexually transmitted disease.

Table 4. Regional comparison of HBs Ag seroprevalence and scarification.

Study region HBs Ag (n/N) % 95% CI
Nairobi 0/24 0 [0.0; 14.2]
Coast 1/35 2.9 [0.1; 14.9]
Nyanza/Western 0/1 0 [0.0; 97.5]
Rift Valley 50/356 14 [10.6; 18.1]
Eastern 1/12 8.3 [0.2; 38.5]
Central 2/25 8.0 [1.0; 26.0]
Total 54/453 11.9 [9.1; 15.3]

N = Number of subjects with scarification; n = Number positive for HBs Ag.

percentage HBs Ag seroprevalence overall of 23.9% (Table 5) the numbers were
small but evenly distributed among all the regions.

The number of subjects who gave a history of alcohol intake was 77 and of
these 45 (58.4%) were from Nairobi followed by the Rift Valley region that had
20 (26%) of the subjects. The Rift Valley region had the highest seroprevalence
of HBs Ag of 35% followed by the Eastern region that had only 1 subject positive
for HBs Ag out of only 3 who reported intake of alcohol giving a relatively high
prevalence of 33.3% due to the small number of subjects. Nairobi despite its rel-
atively larger number of subjects who consumed alcohol had only 8.9% HBs Ag
seroprevalence (Table 6).
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Table 5. Regional comparison of HBs Ag and blood transfusion.

Study region HBsAg (n/N) % 95% CI
Nairobi 1/4 25 [0.6; 80.6]
Coast 2/9 22.2 [2.8;60.0]
Nyanza/Western 2/11 18.2 [2.3; 51.8]
Rift Valley 3/12 25.0 [5.5;57.2]
Eastern 2/6 33.3 [4.3;77.7]
Central 1/4 25.0 [0.6; 80.6]
Total 11/46 23.9 [12.6; 38.8]

N = Number of subjects with Blood transfusion; n = Number positive for HBs Ag.

Table 6. Regional comparison of HBs Ag and STD.

Study region HBs Ag (n/N) % 95% CI
Nairobi 0/14 0 [0.0; 23.2]
Coast 0/0 0 [0.0; 30.8]
Nyanza/Western 1/12 8.3 [0.2; 38.5]
Rift Valley 7/28 25 [10.7; 44.9]
Eastern 2/9 22.2 [2.8; 60.0]
Central 0/21 0 [0.0; 16.1]
Total 10/94 10.6 [5.2; 18.7]

N = Number of subjects with STD; n = Number positive for HBs Ag.

The women who gave a history of having had STD were 94. The highest
number of these women which was in the Rift Valley region where the highest
seroprevalence of HBs Ag of 25% was also demonstrated. This was followed by
the Central [21] and then Nairobi [14] regions where no HBs Ag positive cases
were found and lastly Eastern region where there were 9 cases of STD and two
were positive for HBs Ag giving a relatively high percentage of 22.2% (Table
7).

7. Discussion

The seroprevalence of HBs Ag among pregnant women in this study was 9.3%
(205 out of 2196) suggesting high endemicity in Kenya. This finding is in keep-
ing with those from other (mainly developing) countries where similarly high
rates have been reported in pregnant women, Nigeria (11.6%), Papua New Gui-
nea (11%), Hong Kong of China (10%), Taiwan of China (12%) and an extremely
high rate in Cameroon (25.3%) while intermediate rates of 6.5% have been de-
scribed in Congo and Zambia [9]. Much lower rates of 1.35%, 3.7% and 0.88%,
have been reported in Ethiopia, Mexico and Israel respectively [9] [10] [11].

In a series of studies, there has been significant regional differences in the se-

roprevalence of HBs Ag [6] [12] [13] [14] [15] where higher prevalence rates
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Table 7. Regional comparison of HBs Ag and alcohol intake.

Study region HBsAg (n/N) % 95% CI
Nairobi 4/45 8.9 [2.5; 21.2]
Coast 0/5 0 [0.0; 52.2]
Nyanza/Western 0/1 0 [0.0; 97.5]
Rift Valley 7/20 35 [15.4; 59.2]
Eastern 1/13 333 [0.85 90.6]
Central 0/3 0 [0.0; 70.8]
Total 12/77 15.6 [8.3; 25.6]

N = Number of subjects who reported alcohol intake; n = Number positive for HBs Ag.

have been demonstrated in rural areas compared to urban areas. In this study
the prevalence of HBs Ag was higher in all three rural sites in the Rift Valley re-
gion compared to the city of Nairobi. This observation is consistent with the fact
that urbanization has been found to be associated with lowered transmission of
HBV [14]. However, research in Ethiopia found confounding data demonstrat-
ing higher prevalence in urban area due to overcrowding [9]. HBV transmission
may be enhanced in rural areas due to lower SES along with poor personal hy-
giene habits which encourage transmission in manners such as sharing of per-
sonal paraphernalia like; razor blades and tooth brushes while other modes of
transmission in rural areas may be through contaminated skin injuries and in-
sect bites [15] [16]. Regional differences may therefore depend on the different
cultural practices and environmental risk factors as has been described before in
Kenya [13], other African countries [16], Israel, Brazil, and Iran [11] [17] [18]
respectively. Another study in Kenya more than a decade ago also identified a
greater risk for HBV infection in women with increased parity implicating child
birth as a another possible risk factor [19]. In Ghana other risk factors were
shown to include sharing of towels, chewing gum and candies, biting of finger
nails and scratching backs of carriers [20]. The latter would favor transmission
between mothers and their children during bathing.

When age was considered in the following groups; 12 - 22, 23 - 27 and 28 - 43,
the prevalence rates were similar at 9%, 10% and 9% respectively. The rise in
prevalence during the second decade of life was not observed here [12] [13]. In
Mexico researchers found the seroprevalence of HBs Ag to increase with age in
pregnant women [10] and in Iran it was found that the carrier prevalence rates
increased with age with the highest prevalence found in the age group 50-59
years [18]. However, a study in Ethiopia found no association between age and
HBs Ag seroprevalence in pregnant women though the sample size was small
[9]. In areas where HBV is endemic the force of infection is typically highest in
the youngest age groups and declines throughout childhood often rising slightly
in adults, the latter presumably due to sexual transmission [1]. It is possible

therefore to predict that most of these women could have acquired the infection
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in early childhood.

History of STD was not found to be a significant associated factor for trans-
mission of HBV infection in this study. However, STD has been implicated and
found to be a significant risk factor for HBV infection transmission in many
previous studies [3] [9] [10] [17] [18]. The information obtained for two of the
potential risk factors namely history of STD and alcohol consumption may have
been inaccurate because these two behaviours are considered a taboo in many
ethnic groups especially in the rural areas and therefore the women may not
have give the correct information and may have withheld information suggest-
ing that there could have been more women with this risky behaviour.

Ironically, more subjects in the rural Rift Valley region gave a history of hav-
ing had an STD followed by Central region then Nairobi which by virtue of be-
ing a city would have been expected to have the highest prevalence of STD [17].
This may be a true occurrence or the women may not have been sure of the di-
agnosis. Surprisingly none of the 14 subjects who reported a history of STD in
Nairobi were positive for HBs Ag.

Alcohol as an associated factor was investigated because this habit is asso-
ciated with risky sexual behavior and also because chronic alcohol intake has
adverse effects on the liver. The study found a significant association of alcohol
intake with HBV infection. The history of alcohol use was reported more fre-
quently in Nairobi where the subjects were likely to be more open about their
habits compared to those from rural areas. Nevertheless, the highest rate of HBV
infection was found in those who consumed alcohol in the Rift Valley region. A
possible explanation is the frequent consumption of strong, local brews in this
region possibly being associated with lowered immunity and therefore a higher
infection rate.

Traditional scarification was found to be a significantly associated factor for
HBV transmission in agreement with other studies [9] [10] [15] [18]. Scarifica-
tion was confirmed by physical examination and thus constituted the most reli-
able data from the study. It is practiced by specific ethnic groups as a mark of
beauty, most commonly in the Rift Valley region, followed by the Coast and
then the Central region. The likely mode of horizontal transmission of HBV is
through tattooing and traditional scarification due to the re-use of contaminated
instruments used in these ceremonies [16].

Blood transfusion has been documented widely as a risk factor for HBV
transmission [3] [9] [10] [17] [21]. However, studies in Nigeria, Eastern Kenya
and Ghana did not implicate blood transfusion as a significant risk factor for in-
fection [4] [19] [20]. The women in this study who had undergone blood trans-
fusion were mainly from regions where malaria is endemic in Kenya, namely
Nyanza, Coast and Rift Valley. Among these women, those who had been trans-
fused were significantly more likely to be HBV positive than those who had nev-
er been transfused (23.9% versus 8.9%). Seroprevalence of HBs Ag in blood do-

nors in Kenya has been estimated to range between 4.5% and 7% [22] [23] in
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comparison to documented high rates of 8% - 14% in Ethiopia and only 0.11%
in Mexico [9] [10]. National Screening for HBs Ag in blood for transfusion in
Kenyan using KEMRI Hep II Kit was approved by the National AIDS & STD
Control and initiated in June 2000 [24]. Despite this intervention Blood transfu-
sion was found to be the risk factor associated with the highest rate of HBs Ag
carrier rate of 23.9% indicating a high possibility of transfusion related acquisi-
tion of HBV infection. It is possible that some of the blood meant for transfusion
which tests negative for HBs Ag originates from donors who are in the window
period of hepatitis B infection. Additionally, the method for screening may not
to be sensitive enough and using HBs Ag as the only screening tool may be in-
adequate [23]. Finally, it is probable that some blood is not screened prior to

transfusion.

8. Conclusions

In conclusion, the prevalence of HBs Ag among the pregnant women in this
study was relatively high, with significant risk factors for infection being scarifi-
cation, history of blood transfusion and alcohol consumption. It is postulated
that lowered immunity in pregnancy, coupled with malnutrition and possible
parasitic infections, could have predisposed these women to HBV positivity even
if the infection was acquired in childhood and had not seroconverted [5] [21]
[23].

The study limitations included: Medical history recalls bias, sensitive medical
history like STD, use of intravenous drugs and alcohol consumption. Although
this paper uses old data that was collected in 2001 and 2002, more recent data in
Kenya and its neighbors show a similar trend in the HBs Ag seroprevalence [25]
[26] [27].

With the findings from this study, we recommend the following: development
of an official policy for HBV prevention in Kenya in addition to increasing an-
tenatal screening for HBs Ag for all women with history of blood transfusion
and those with high risk behavior of alcohol intake as well as women who give
history of having suffered from STDs. Similarly, early (within 12 hours) vaccina-
tion of newborns to mothers who is HBs Ag positive and vaccination of all

women including pregnant ones who are HBs Ag negative.
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