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Abstract. One high risk group for hepatitis C virus (HCV) infection is female sex workers (FSWs). A
study of HCV antibody prevalence and group risk factors was conducted in 200 FSWs in Ratchaburi
Province, Thailand, during June to December 1995. FSWs were interviewed and their blood specimens were
collected for determining HCV antibody by second generation EIA (ABBOTT). After the laboratory results,
the FSW's were divided into 2 groups, anti-HCV positive and anti-HCV negative. The variables obtained
from interviews were analysed by X*-test and Odds Ratio. Prevalence of HCV antibody positives was 9.5%.
It tended to be increased by the longer duration of working in the sex trade. The anti-HCV prevalence of
FSWs working 9 years or more in the sex trade was significantly higher than that of FSWs working 4 years
or less by about 3.5 times (23.08% vs 6.67%, p = 0.008). The anti-HCV positive FSWs had a higher
percentage of anti-HIV positivity, but it was not of statistical significance (p = 0.078). The factors
associated with high risk for HCV infection in this group were (a) Domicile (Northeast) : OR = 3.07, (p=
0.0182), (b) Duration of working (2 4 years) : OR =3.13 (p = 0.0216), (c) Having a tattoo: OR =4.12 (p=
0.0406), and (d) Having a history of STDs in the last 4 years : OR = 3.46 (p = 0.0165).

INTRODUCTION

Hepatitis C virus (HCV) infection is a major
cause of post-transfusion hepatitis (Alter et al,
1990; Choo ef al, 1990; Feinstone, 1990). Itis a
public health problem in many countries including
Thailand (Esteban et al, 1989; Chen ef al, 1991;
Hishioka 1991; Donahue ef al, 1991; Chanuvati ef
al, 1991; Hadziyannis ef al, 1993). Complications
frequently occur, ie 40% will develop chronic ac-
tive hepatitis and gradual progression to liver cir-
rhosis and hepatocellular carcinoma (Kiyasawa ef
al, 1991; Albert et al, 1992; Hadziyannis ef al,
1993). A previous study (Chen ef al, 1990) showed
that if the HCV patients are also infected with
hepatitis B virus or human immunodeficiency vi-
rus, they will develop liver cirrhosis or liver carci-
noma in a shorter time than with HCV infection
only. Additionally, alcohol has a harmful effect on
persistent HCV infection (Tanikawa, 1994).

HCYV is transmitted not only via parenteral route
but also via sexual contact (Steven and Taylor,
1990; [saranurug ef al; 1996). One of the high risk
groups are injecting drug users with 83-95% of
infection (Louisirirotchanakul ef al, 1992; Luksa-
mijarulkul and Plucktaweesak, 1996). They may
transmit the infection to other persons, especially
female sex workers (FSWs), because about 70% of
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them have a history of extramarital relations with
FSWs without using condoms (Luksamijarulkul
ef al, 1995). The FSWs may contact the virus and
transmit the infection to other men. This study is an
attempt to investigate HCV antibody prevalence
and to analyse some risk factors in a group of FSWs
which may be valuable for preventing and control-
ling its transmission.

MATERIALS AND METHODS

Study design and methods of collecting data

A cross-sectional analytic study was conducted
in 200 female sex workers (FSWs) seeking exami-
nation for sexually transmitted diseases (STDs) at
the Venereal Diseases and AIDS Center, Amphoe
Muang and Venereal Diseases and AIDS Unit, Ban
Pong, Ratchaburi Province, Thailand during June
to December 1995. All studied FSWs were inter-
viewed about socio-economic factors and health
behaviors, including the history of STDs, sexual
intercourse frequency, and condom use. Theirblood
specimens were collected for determining anti-HCV
antibody by an enzyme immunoassay (EIA), the
second generation method (ABBOTT). The cut-off
value for anti-HCV positive followed the ABBOTT
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kit’s recommentation (cut-off value = mean OD of
negative control + 0.25 of mean OD of positive
control). In this study, the cut-off value for anti-
HCV positive was optical density greaterthan 0.36.

Data analysis

From EIA results, studied FSWs were divided
into 2 groups, anti-HCV positive and anti-HCV
negative. The data from interviews of the 2 groups
were analysed by X2-test and Odds Ratio for evalu-
ating risk factors associated withthe HCV infection
in this group. The critical level of &= 0.05 was used
for statistical significance.

RESULTS
General characterisiics of studied FSWs

Ofthe 200 FSWs, 50% were 20-25 years of age.
The mean age was 25.29 years and their ages ranged

Table 1

from 18 to 44 years. Fifty-one per cent used to be
married but are now separated. Forty-nine per cent
came from the northern part of Thailand, the rest
came from other parts. A majority (70%) finished
primary education but 21.50% never attended
school. About 27% had a monthly income of under
5,000 baht, and only 39.50% earned more than
10,000 baht per month. Almost 33% had worked in
the sex trade more than 4 years. Details are shown
in Table 1.

Prevalence of anti-HCYV in studied FSWs

This study revealed that 19 of 200 subjects
(9.50%) were positive for anti-HCV antibody. The
highest prevalence (12.24%) was found in subjects
aged 20 years or less. The lowest prevalence was
2.63%, found in subjects older than 30, but there
was no statistically significant difference between
the 2 groups, p = 0.097 (Table 2). When we

General characteristics of 200 studied female sex workers.

General characteristics No. Percentage
Age (years) <20 49 24.50
21-30 113 56.50
31-40 36 18.00
241 2 1.00
Mean + SD = 25.29 + 5,76 years, range = 18 - 44 years
Marital status Single 86 43.00
Married 12 6.00
Separated 102 51.00
Education Uneducated 43 21.50
Primary level 140 70.00
Secondary level 15 7.50
College/University 2 1.00
Domicile Northern part 98 49.00
Northeastern part 50 25.00
Central part 41 20.50
Other parts 11 5.50
Income per month <5,000 54 27.00
(baht) 5,001 - 10,000 67 33.50
> 10,000 79 39.50
Duration of working <1 30 15.00
(years) 1-4 105 52.50
5-8 52 26.00
29 13 6.50
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Table 2

Prevalence of anti-HCV antibody in studied
female sex workers (FSWs) by age.

Age (years) No. of tested Anti-HCV positive

No. %
<20 49 6 12.24*
21-30 113 12 10.62
231 38 1 2.63*
Total 200 19** 9.50

* There was no statistically significant difference by
proportional Z test (p = 0.097)

** There were 11 FSWs with high anti-HCV titer (Opti-
cal density 2 2.0)

classified the prevalence by the duration of work-
ing inthe sex trade, the highest prevalence (23.08%9
was found inthe FSWs working 9 years or more and
the lowest prevalence (6.67%) was found in the
FSWs working 4 years or less. There was a statis-
tically significant difference between the 2 groups
(p = 0.008), shown in Table 3. The results of HIV
testing among studied FSWs were analysed. It was
found that the anti-HCV positive FSWs had a higher
percentage of anti-HIV positivity than the anti-
HCYV negative ones, but it was not significant, p =
0.078 (Table 4).

Factors associated with high risk of HCV
infection in FSWs

The variables obtained from interviews of FSWs
with anti-HCV and FSWs without anti-HCV were

Table 3

Prevalence of anti-HCV antibody in studied female sex workers (FSWs) by duration of working.

Duration of working No. of tested Anti-HCV Positive
(years) No. %
<1 30 2 6.67*
1-4 105 7 6.67*
5-8 52 7 13.46
29 13 3 23.08*
Total 200 19 9.50

* Statistically significant difference between FSWs with duration of working 2 9 years and FSWs with duration of work-

ing < 1 year or 1-4 years, by proportional Z test (p = 0.008)

Table 4

Results of anti-HIV positive in studied female
sex workers with or without anti-HCV.

Results of No. of Results of anti-HIV positive

anti-HCV tested No. %
Positive 19 11 57.89*
Negative 181 68 37.57*
Total 200 79 39.50

* There was no statistically significant difference by
proportional Z test (p = 0.078).
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analysed by X*-test or Fisher’s exact test and Odds
Ratio for evaluating some factors associated with
the HCV infection in this group. The results re-
vealed that factors associated with high risk of
HCYV infection in FSWs were (a) Domicile (North-
eastern part) : OR=3.07 (95% CI = 1.06-8.89,p=
0.0182), (b) Duration of working in the sex trade
(= 4 years) : OR =3.13 (95% CI=1.05-10.47,p=
0.0216), (c) Having a tattoo : OR =4.12 (95% CI =
1.00-16.56, p=0.0406), and (d) Having a history of
STDs inthe last4 years: OR =3.46 (95% CI=1.11-
12.71, p = 0.0165). These results are shown in
Table 5.

DISCUSSION
Presence of HCV antibody is one of the indica-

509



SOUTHEAST ASIAN J TrRoP MED PuBLIC HEALTH

Table 5

Factors associated with high risk of HCV infection in studied female sex workers.

Risk factors Qdds ratio 95% CI p-value*
(OR)
Socio-economic factors
Age (< 30 years) 4.63 0.68-197.83 0.0885
Marital status (single) 0.66 0.20-1.95 0.4139
Education ( < primary level) 1.75 0.24-77.21 0.5024
Income (< 5,000 baht/month) 1.28 0.38-3.85 0.6373
Domicile (Northeast) 3.07 1.06-8.89 0.0182**
Duration of working (> 4 years) 3.13 1.05-10.47 0.0216**
Health behaviors
History of closing with jaundice 1.82 0.18-9.40 0.3558
patients
Having a tattoo 4.12 1.00-16.56 0.0406**
Alcohol drinking 0.91 0.32-2.62 0.8442
Having a history of STDs within 3.46 1.11-12.71 0.0165**
last 4 years
Anti-HIV positivity 2.40 0.84-6.93 0.0685
Sexual intercourse without 2.36 0.82-6.75 0.0733
using a condom
Number of customers/night 1.8 0.47-5.79 0.2203

(= 4 persons)

*From X? - test or Fisher’s exact test
**Statistical significance at o = 0.05

tors of HCV infection. The second generation EIA
is considered useful for screening of HCV antibody
due to the high sensitivity and specificity of the test
(Poovorawan et al, 1994). However, it is not pos-
sible to know whether an anti-HCV positive indi-
vidual is a virus carrier or has recovered from a past
infection. A previous study, which examined in
anti-HCV positive injecting drug users, showed
that most of them were asymptomatic (83%), but
almost 90% of these cases had abnormal liver his-
tology (Farrell ez al, 1995). Another study showed
that the prevalence of HCV carriers in anti-HCV
positive individuals ranged from 25.9% in HCV
antibody-positive blood donors to 92% in HCV
antibody-positive hemophiliacs.

This study found that 9.5% of studied FSWs
were anti-HCV positive. This was significantly
higher than the prevalence in Thai blood donors, of
which only 1.5-2.1% were anti-HCV positive dur-
ing the same period of time (Boonmar et al, 1995).
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The_infection rate tended to be increased with a
longer duration of working in the sex trade. This
evidence suggests that sexual transmission may
play an important role in the spread of HCV infec-
tion.

The factors associated with high risk of HCV
infection in this group of FSWs were domicile
(Northeastern part of Thailand), duration of work-
ing in the sex trade (> 4 years), having a tattoo and
having a history of STDs in the last 4 years. The
domicile factor may depend on the prevalence of
HCYV infection and health behavior in various parts
of Thailand. The duration of working in the sex
trade was one of the risk factors in sexually trans-
mitted diseases. Longer duration means higher
exposure. This factor was supported by the factor
of having a history of STDs in the last 4 years found
in this study. A tattoo was an important risk factor
in diseases transmitted by parenteral route like
hepatitis B virus infection (Limentani et al, 1979).
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At present, there is no effective vaccine or drug
for HCV infection. Information and education for
reducing the risk factors should be emphasized and
integrated into the AIDS/HIV education program,
because most FSWs are more afraid of AIDS than
viral hepatitis and they have often sought out AIDS/
HIV information.
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