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Abstract

Background In Vietnam, the prevalence of hepatitis C

virus (HCV) infection among injecting drug users and

patients with liver disease is known to be high, yet the

magnitude of HCV in the general population, particularly

in rural areas, has not been clearly estimated. A commu-

nity-based study was used to determine the prevalence of

HCV infection in a rural population of north Vietnam and

explore risk factors associated with HCV acquisition.

Method A community-based viral hepatitis seropreva-

lence study using a multistage sampling method to recruit

participants was undertaken. The study population size

(n = 837) had been determined on the basis of estimated

hepatitis B virus (HBV) prevalence. Information on

demography and potential risk factors were obtained using

face-to-face interviews, and all selected participants were

tested for anti-HCV antibody.

Results HCV prevalence in the study population was

1.0% (95% CI: 0.4%–1.9%). Hospital admission (adjusted

odds ratio [AOR]: 7.19; 95% CI: 1.59–32.53; P = .01) and

having tattoos (AOR: 13.37: 95% CI: 1.86–96.15; P = .01)

were independent predictors of HCV infection, and farmers

were less likely to have HCV infection than those in other

occupations (AOR: 0.19; 95% CI: 0.04–0.84; P = .02).

Conclusion The prevalence of HCV infection is low in

the general rural population in northern Vietnam. An

association between HCV infection and hospital admission

and tattoos indicate a need to improve the standards of

infection control in healthcare and other settings in this

region.

Keywords Prevalence � Risk factors � Hepatitis C

infection � Rural population � Vietnam

Background

There are approximately 170 million persons infected

worldwide with hepatitis C virus (HCV), which is a major

cause of liver disease [1]. Estimates of HCV prevalence in

Southeast Asian countries are 2.0% to 3.8% [2,3] for the

general population, 12.5% for patients with chronic liver

disease [4], and more than 90% for injecting drug users [5].

Approximately 10% to 20% of chronic HCV infection

cases, regardless of country of origin or risk factor, will

develop cirrhosis, of whom 1% to 5% will progress to

hepatocellular carcinoma within 30 years from their initial

infection [1].

The absence of an HCV vaccine and the prohibitive cost

of HCV treatment for the vast majority of the world’s

HCV-infected population means that continued high HCV

incidence will produce an ever-increasing liver disease

burden for decades to come. Thus, identification and

elimination of risk factors for HCV remains the only option

for reduction of HCV-related disease burden for most
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developing economies. Currently, there is limited infor-

mation on HCV prevalence and risk factors in the general

population of Vietnam, with most studies focused on

patients with liver disease or high-risk groups such as

injecting drug users and blood donors [6–15]. Our study

aimed to estimate HCV prevalence and identify risk factors

for infection in a rural population in northern Vietnam.

Method

A community-based HCV and hepatitis B virus (HBV)

seroprevalence study was undertaken in two rural districts

of Thai Binh Province in northern Vietnam with the study

population selected using a multistage sampling method.

Two districts, Kien Xuong and Vu Thu, were randomly

selected from seven districts in the Thai Binh Province.

Three communes were then randomly selected from these

three districts. In each commune, a registration book was

used to identify those who were 16 years of age and older

from three selected villages who were then listed for the

next round of selection. This study population was then

randomly selected using a systematic method. A more

detailed description of the methodology and results of

HBV testing has been published [16].

Interviews were undertaken by trained staff from Thai

Binh Medical University over a 2-month period, November

to December 2002, to collect demographic information,

behavioral risk factors, medical history, and consent for

blood tests. Immediately following the interview, a 10-mL

aliquot of blood was drawn from each participant to test for

hepatitis markers, including HCV. Blood samples were

sent to the Central Laboratory of Thai Binh Medical Uni-

versity in cold storage at –30�C. Monolisa anti-HCV Plus

version 3 (Bio-Rad Laboratories) was used in accordance

with the manufacturer’s instruction. Only samples that

repeatedly tested positive were considered anti-HCV anti-

body positive.

Data analysis

Data were analyzed using the SPSS version 13.0 statistical

program. Prevalence estimates of cases positive for anti-

HCV antibody were stratified by demographic character-

istics and by two districts. A v2 test was used for

comparisons between proportions, with a set at the 5%

level. Analyses for significant risk factors were conducted

using logistic regression for univariate analysis and back-

ward stepwise-logistic regression for multivariate analysis.

Variables in univariate analysis with P values lower than

.25 were included in the baseline model. Interaction and

correlation among variables were assessed before the

multivariate analysis.

Ethics

Participation was voluntary and informed consent for

interviewing and blood tests was obtained. Participants

who tested positive for anti-HCV antibody were offered

posttest counseling by specialists. The study protocol was

approved by the Ethics Committee of Thai Binh Medical

University and the Human Research Ethics Advisory

Panel, School of Public Health and Community Medicine,

University of New South Wales.

Results

Of the 903 residents approached, 837 (92.6%) agreed to

participate. Ages of participants ranged from 16 to

82 years, with mean of 42.3 years. The proportion of male

and female participants was very similar (49.2% and

50.8%, respectively). Most participants were farmers

(78.6%), ever married (87.8%), and had completed at least

secondary school (79.1%). These demographic character-

istics did not differ significantly between the enrolment

districts of Kien Xuong and Vu Thu (Table 1).

The prevalence of HCV infection was low, 1.0% (8/837,

95% CI: 0.4%–1.9%), with no significant association with

age or gender (Table 2). All eight anti-HCV antibody

positive participants had at least one parenteral risk factor;

two were tattooed, three had ear-piecing, four cases had a

history of dental treatment, two had a history of surgery,

one had a history of blood transfusion, five had injected

with reused syringes, and three had acupuncture. Signifi-

cant associations with HCV included having a history of

hospitalization (odds ratio [OR]: 8.57; 95% confidence

interval [CI]: 2.02–36.28; P < .0001) and having been

tattooed (OR: 9.90; 95% CI: 1.90–51.33; P = .006), while

farming as the main occupation was protective of HCV

(OR: 0.16; 95% CI: 0.03–0.67; P = .01) (Table 3). In

multivariate analysis, farming remained protective

(adjusted odds ratio [AOR]: 0.19; P = .02) for HCV and

history of hospitalization (AOR: 7.19; P = .01) and having

been tattooed (AOR: 13.37; P = .01) remaining predictive

of HCV (Table 4).

Discussion

The prevalence of HCV infection of 1.0% in this rural

population is consistent with estimates of between 0.38%

and 1.7% from previous studies in north Vietnam [6, 10]

but lower than most studies from south Vietnam, where

rates have been estimated as between 1.0% and 4.3% [9,

11, 12]. Investigations of HCV prevalence in Vietnam have

been few in number [6, 8–10, 12, 14], restricted to small,
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convenient study populations, and have not examined risk

factors for infection. Previous HCV prevalence rates in

Vietnam have been higher for populations with risk factors

such as injecting drug use (31.0%–97.2%), blood donation

(0.8%–20.6%), liver diseases (9.2%–23.1%), and non–liver

disease hospitalized patients (1.0%–9.0%) (Table 5). It is

unclear why the prevalence is higher in the south Viet-

namese general community than in the north.

Parenteral exposure has been well documented as a

major risk factor for HCV transmission [17–22]. In our

study, all eight cases had at least one parenteral risk factor.

The practice of unsafe injections in the healthcare settings

Table 2 Prevalence of anti-HCV positive by age and gender

Age groups Number of participants Anti-HCV positive (%)

Total (N = 837) Female Male

% [95% CI] (n) % [95%CI] (n) % [95%CI] (n)

16–19 73 1.4 [0.0–7.4] (1) 0.0 [0.0–9.0] (0/39) 2.9 [0.1–15.3] (1/34)

20–39 302 0.7 [0.0–2.4] (2) 0.0 [0.0–2.3] (0/156) 1.4 [0.2–4.9] (2/146)

40–59 320 0.9 [0.2–2.7] (3) 1.8 [0.4–5.3] (3/162) 0.0 [0.0–2.3] (0/158)

‡60 142 1.4 [0.2–5.0] (2) 0.0 [0.0–5.3] (0/68) 2.7 [0.3–9.4] (2/74)

Total 837 1.0 [0.4–1.9] (8) 0.7 [0.1–2.0] (3/425) 1.2 [0.4–2.8] (5/412)

v2 linearity = 0.87

P = 0.72

DOF = 3

Abbreviations: HCV, hepatitis C virus; CI, confidence interval; DOF, degree of freedom

Table 1 Demographic

characteristics of study

population

Kien Xuong District

(n = 404)

Vu Thu District

(n = 433)

Total

(n = 837)

P value

n % n % N %

Age group

16–19 40 9.9 33 7.6 73 8.7 0.35

20–29 72 17.8 76 17.6 148 17.7

30–39 70 17.3 84 19.4 154 18.4

40–49 82 20.3 84 19.4 166 19.8

50–59 70 17.3 84 19.4 154 18.4

60–69 40 9.9 53 12.2 93 11.1

‡70 30 7.4 19 4.4 49 5.9

Gender

Female 199 49.3 226 52.2 425 50.8 0.39

Male 205 50.7 207 47.8 412 49.2

Educational level

High school/University 94 23.3 81 18.7 175 20.9 0.25

Secondary school 233 57.7 260 60.0 493 58.9

Illiteracy/Primary school 77 19.1 92 21.2 169 20.2

Occupation

Farmer 312 77.2 346 79.9 658 78.6 0.83

Student 25 6.2 21 4.8 46 5.5

Teacher 15 3.7 14 3.2 29 3.5

Government 24 5.9 19 4.4 43 5.1

Health worker 14 3.5 16 3.7 30 3.6

Pensioner 14 3.5 17 3.9 31 3.7

Marital status

Single 57 14.1 45 10.4 102 12.2 0.10

Married 347 85.9 388 89.6 735 87.8
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as a major contributor to HCV transmission in developing

countries is well accepted [18, 20, 23]. The World Health

Organization has estimated that 16 billion health care

injections are administered annually in its developing and

transitional member countries [24] and that overuse

and unsafe injecting are at epidemic proportions. An esti-

mated 2.3 to 4.7 million HCV infections per year are due to

unsafe injecting practices in the developing world. [25].

Healthcare settings have several potential parenteral

contributors to HCV transmission, with blood transfusion,

surgery, dental treatment, acupuncture and therapeutic

injections (especially with nondisposable syringes), and

high frequency of injection documented as independent

predictors of HCV infection [18, 20, 23, 26–30]. Those

who had ever been in a hospital were 2.1 to 3.7 times more

likely to have acquired HCV [20, 26, 28–32]. In our study,

participants who had more than one hospital admission

were found to be 7.2 times more likely to have HCV than

Table 3 Univariate analysis of

risk factors of HCV infection

a Including 73 participants

who had no injection

Abbreviations: HCV, hepatitis

C virus; CI, confidence interval

Variables Total (N = 837) n % OR 95% CI Two-sided P value

Demographic characteristics

Main occupation

Others 179 5 2.8 1

Farmer 658 3 0.5 0.16 0.03–0.67 0.01

Age group

<40 375 3 0.8 1

‡40 462 5 1.1 1.36 0.32–5.71 0.67

Gender

Female 425 3 0.7 1

Male 412 5 1.2 1.73 0.41–7.28 0.45

Educational level

High school/University 175 2 1.1 1

Secondary school 493 4 0.8 0.71 0.13–3.90 0.69

Illiteracy/Primary school 169 2 1.2 1.03 0.14–7.44 0.97

History of medical treatment

History of hospitalization

No 697 3 0.4 1

Yes 140 5 3.6 8.57 2.02–36.28 <0.0001

History of blood transfusion

No 810 7 0.9 1

Yes 27 1 3.7 4.41 0.52–37.18 0.14

History of dental treatment

No 593 4 0.7 1

Yes 244 4 1.6 2.45 0.61–9.89 0.19

History of acupuncture

No 588 5 0.9 1

Yes 249 3 1.2 1.42 0.34–5.99 0.63

Having injections with reused syringes

No/Don’t know 375 3 0.8 1

Yes 462 5 1.1 1.36 0.32–5.71 0.67

History of surgery or medical procedures

No 630 6 1.0 1

Yes 207 2 1.0 1.01 0.20–5.06 0.98

Lifestyle

Tattoo

No 802 6 0.8 1

Yes 29 2 6.9 9.90 1.90–51.33 0.006

Sharing razor

No 712 5 0.7 1

Yes 125 3 2.4 3.5 0.82–14.74 0.15
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those who had never been admitted. However, a more

detailed analysis of associations with number and duration

of hospital admissions was not possible as this information

was not collected. After controlling for concurrent HBV

infection, we found no significant association between

HCV infection and dental procedures, history of surgery,

blood transfusion, having injection with reused syringes,

and previous acupuncture. These results should be inter-

preted with caution owing to the relatively small study

population in a low HCV prevalence setting.

Tattooing is a known independent risk factor for HCV

acquisition, with odds ranging from 4.4 to 6.2 [26, 29].

Tattooing is not a common practice in Vietnam, especially

in rural communities, because of the stigma associated with

it. Yet, in our study, we found the likelihood of being

infected with HCV to be 13 times higher in persons with

Table 4 Multivariate analysis of predictors of HCV infectiona

Variables Total (N = 837) N % Unadjusted OR (95% CI) P value Adjusted OR (95% CI) P value

Main occupation

Others 179 5 0.5 1 0.01 1 0.02

Farmer 658 3 2.8 0.16 (0.03–0.67) 0.19 (0.04–0.84)

History of hospitalization

No 697 3 0.4 1 0.000 0.01

Yes 140 5 3.6 8.57 (2.02–36.28) 7.19 (1.59–32.53)

Tattoo

No 802 6 0.8 1 0.006 1 0.01

Yes 29 2 6.9 9.90 (1.90–51.33) 13.37 (1.86–96.15)

a Adjusted for age, gender and HBV infection (HBsAg positive and/or anti-HBc positive) and other listed variables

Abbreviations: HCV, hepatitis C virus; OR, odds ratio; CI, confidence interval

Table 5 Prevalence of HCV

infection in Vietnam

Abbreviation: IDUs, injecting

drug users

Reference Study population (n) Prevalence of

anti-HCV

positive (%)

Prevalence of

HCV RNA

positive (%)

North Vietnam

Hoang TL et al. [10] Rural population (1563) 0.38

Hoang DM [6] Urban, rural population and islanders (975) 1.3

Hoang DM [6] Blood donors (120) 7.5

Pham S et al. [7] Blood donors (499) 0.8

Nakata S et al. [8] Patients without liver diseases (511) 4.0

Corwin AL et al. [13] Patients without liver diseases (187) 1.0

Hoang DM et al. [6] Patients with liver diseases (262) 17.9

Vu VK et al. [15] Patients with liver diseases (154) 14.3

Nguyen TV et al. [14] Patients with liver diseases (76) 9.2

Corwin AL et al. [13] Patients with liver diseases (188) 10.0

Hoang DM [6] IDUs (50) 72.0

Nakata S et al. [8] IDUs (200) 31.0

Central and Southern Vietnam

Kakumu S et al. [12] Central rural population (890) 1.0

La TN [9] Government employees, students, workers,

urban population (2573)

4.31

Tran HTT et al. [11] Southern urban population (100) 2.0

Pham S et al. [7] Blood donors (491) 20.6

Nakata S et al. [8] Patients without liver diseases (491) 9.0

Tran HTT et al. [11] Patients with liver diseases (234) 19.2

Kakumu SK et al. [12] Patients with liver diseases (289) 23.1

La TN [9] IDUs (108) 97.22

Nakata S et al. [8] IDUs (67) 87.0
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tattoos compared with those without tattoos. There was no

tattoo shop/service within the communities we studied.

However, homemade tattooing is practiced and it is very

likely that tattoo equipment is shared.

The link between occupation and HCV acquisition is not

clear, with the exception of being a healthcare worker

[33]—most possibly due to occupational exposure to HCV

from a needlestick injury [34, 35]. An examination of profes-

sion in 2,167 blood donors in Thailand found being a laborer or

agriculture worker was a risk factor of HCV acquisition [36].

Farmers in our study were less likely to be anti-HCV antibody

positive which may indicate lack of unmeasured or unreported

lifestyle/behavior risk factors—an association that should be

tested in the future in a much larger sample size.

Our study is the first community-based study to estimate

the prevalence of HCV in rural Vietnam while exploring

risk factors for infection. However, the study had several

limitations. Although we found HCV infection to be

uncommon and our sample size provided a good degree of

reliability for our prevalence rate, 1–2 per 100, a consid-

erably larger population is needed before we can rule out as

risk factors for HCV the remaining variables on which we

collected data. Our original aim was to investigate the

prevalence and risk factors for HBV infection, in a calcu-

lated sample size based on the expected HBV preva-

lence—a far more common occurrence requiring a smaller

sample than that for HCV estimates [16]. Recall bias might

have influenced our findings, but this would be nondiffer-

ential as participants were unaware of their sero-status at the

time of their interview. Lastly, the eight anti-HCV-antibody

positive participants were not tested for HCV-RNA.

Although prevalence of HCV infection is low in the

general population in Vietnam, it is very high among liver

disease patients and injecting drug users. Without an

available cost-effective vaccine, preventing health care–

associated transmission of HCV requires improvements in

the standards of infection control in the healthcare setting

and education of healthcare professionals.
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