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Name of Candidate Han-Zhu Qian____________________________________________

Committee Chair Sten H. Vermund_________________________________________

Title Association of Plasma Donation with Human Immunodeficiency Vims and_____

Hepatitis C Vims Infections in Rural Shanxi Province. China________________

Illegal commercial plasma donation activities in the late 1980s and early 1990s 

caused many HIV and HCV infections in rural China due to the use of unsterilized 

equipment and reinfusing pooled red blood cells to donors. A review of the HIV/AIDS 

epidemic in China showed that sub-groups at higher HIV risk are shifting from injection 

drug users and former plasma/blood donors to female sex workers and their clients, and 

men who have sex with men. Updated data on the prevalence of HIV and HCV, and 

HIV/AIDS knowledge and attitudes in the communities with donors are sparse.

Analysis of the data from 524 randomly selected adult villagers in 12 villages (pi­

lot study) showed that the knowledge of HIV transmission routes and prevention was 

fairly good, but misconceptions were also common. Discriminatory attitudes were preva­

lent and were independently associated with lower knowledge of HIV/AIDS, lower edu­

cation, older age, and married status. HCV seroprevalence rates were 8.2% in all partici­

pants, 27.7% in donors, and 2.6% in nondonors. Selling blood or plasma was the strong­

est predictor for HCV seropositivity (OR=14.4; 95% Cl: 7.1-31.6). Receiving a blood 

transfusion was also independently associated with HCV (OR=8.3, 95% Cl: 2.1-32.0). 

Plasma donors had higher risk than whole blood donors (OR=7.6, 95% Cl: 2.9-20.9). 

Analysis of the data from 3062 villagers in 4 villages (main study) showed that
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29.5% reported to be former blood or plasma donors, 8.3% had ever sold plasma alone. 

HIV seoropositivity was confirmed in 1.3% of subjects, while 12.7% were HCV sero­

positive. HIV-HCV coinfection rates were 1.1% in all, 85% in HIV positive, and 8.7% in 

HCV-positive subjects. Factors associated with coinfection were residence in a village 

with a prior plasma collection center (OR=2.7, 95% Cl: 2.1, 3.5), male sex (OR=7.7,

95% Cl: 3.8, 15.8), older age (OR=1.6, 95% Cl: 1.2, 2.0), lower education (OR=1.4, 95% 

Cl: 1.1, 1.8), a history of selling plasma (OR=14.1, 95% Cl: 10.5, 18.9), and having a 

spouse infected with HIV or HCV.

In conclusion, HCV coinfection should be considered in HIV intervention pro­

jects. Community education to eliminate misconceptions and increase knowledge may 

help reduce HIV/AIDS stigma and discrimination.

m
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1

INTRODUCTION

As the most populous country in the world, China faces a potential explosion of 

the human immunodeficiency virus /acquired immunodeficiency syndrome (HIV/AIDS) 

epidemic, as the Joint United Nations Programmme on HIV/AIDS (UNAIDS) warns. 

However, a very limited published literature on HIV/AIDS in China has emerged in Eng­

lish thus far, mainly due to the language barriers, international communities are not able 

to fully understand the whole picture of the HIV/AIDS problem in China. Moreover, 

there is a great discrepancy between officially reported cases and the estimated infec­

tions: over 60 thousand cumulative cases versus 1 million estimated infections through 

the year 2003. The international community has criticized the Chinese government for 

covering up the problem. A lack of correctly analyzed and interpreted data and sparse 

communication of the results with the outside world via publication in English-language 

journals may contribute significantly to the discrepancies in data and the perception by 

foreigners of a lack of frankness, and may therefore hinder the global collaboration in the 

control of the AIDS epidemic in China.

We critically review the magnitude of HIV/AIDS epidemic and the social charac­

teristics and geographic distribution of at-risk groups in China based on published litera­

ture and unpublished official data, both in Chinese and in English. Key databases in­

cluded the (1) Chinese Journal of Epidemiology (Zhonghua Liu Xing BingXue Za Zhi)\ 

(2) national HIV/AIDS case reports 1995-2003; and (3) national HIV sentinel surveil­

lance data 1995-2003.
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Contaminated plasma/blood collection practices in the late 1980s and early 1990s 

caused the spread of several blood-borne diseases in rural central and eastern China, and 

ranked as the second most important contributor to the HIV/AIDS epidemic in China by 

2004. These practices were largely stopped by 1998 by the Chinese government, which 

closed down the illegal commercial plasma/blood collection centers, enacted a new blood 

donation law, and required universal HIV screening for blood donors. A small number of 

previous studies found varying prevalence rates of HIV and hepatitis C virus (HCV) in­

fections in these commercial blood/plasma donating communities; studies on knowledge, 

attitudes, and behaviors about HIV/AIDS among former plasma/blood donors (FPDs) 

were even sparser.

The Chinese government has initiated intervention efforts in these former plasma 

donating communities. Stigma and discrimination against people with HIV/AIDS are one 

of major barriers to effectively prevent HIV transmission. Understanding the association 

between discriminatory attitudes and knowledge level will assist in the design of these 

intervention projects. As more and more HIV-infected FPDs are developing into AIDS 

cases, antriretroviral (ARV) treatments are urgently needed. HIV-HCV coinfection data 

will provide valuable information in guiding ARV therapy for AIDS patients and antivi­

ral treatment for HCV patients.

Data used for this study come from an ongoing, 5-year National Institute of Al­

lergy and Infectious Diseases-funded China Integrated Programs for Research on AIDS. 

A cross-sectional survey was conducted in Shanxi Province, China and included two 

parts: the pilot study recruited a random sample of adult residents aged 18-59 years in 12 

villages, and the main study was a census of residents aged 18-64 years old in 4 villages
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that had a higher prevalence of blood donation and HIV infections. A questionnaire- 

based interview and laboratory testing for HIV and HCV infections were completed for 

each participant (table 1).

We perform secondary data analysis to estimate the seroprevalence rates and risk 

factors of HIV and HCV infections among residents in former plasma-donating commu­

nities in China, and to test the hypothesis that better HIV/AIDS knowledge predicts fewer 

discriminatory attitudes towards person with HIV/AIDS.

Table 1. Comparison of pilot study and main study in the cross-sectional study.

Item Pilot Study Main Study

Study year November to December, 
2003 May to August, 2004

Study site

Study population 
(actual analyzed sample)

12 former plasma donating 
villages

524 adult villagers age 18-59 
years old

4 villages with higher preva­
lence of former blood dona­
tion (from pilot study)

3062 adult villagers age 18- 
64 years old

Sampling method Random sampling Census

Questionnaire “Pilot Study Questionnaire” 
including HIV/AIDS knowl­
edge and attitudes

“Main Study Question­
naire”, excluding HIV/AIDS 
knowledge and attitudes

Laboratory measures HIV and HCV HIV and HCV
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ABSTRACT

To describe the HIV/AIDS epidemic in mainland China, we review the magni­

tudes of the HIV/AIDS epidemic and the social characteristics and geographic distribu­

tion of at-risk groups in China based on published literature and unpublished official data. 

Injection drug use has been the dominant route for HIV infection in China and will con­

tinue to be a major risk factor, with increasing numbers of new drug users and needle 

sharing. Commercial plasma donation with unhygienic reinfusion of red blood cells was 

common in rural communities in early 1990s. While this is unlikely to constitute a major 

factor in the future spread of HIV, those already infected represent a formidable treatment 

challenge. Huge seasonal work migration facilitates disease spread across regions. Many 

homosexual men have unprotected sex with men, women, or both, and may contract or 

spread HIV. Though commercial sex workers have contributed to a small proportion of 

the reported epidemic thus far, flourishing commercial sex is of growing concern and 

may play a bridging role of transmitting HIV from core groups to the general population. 

Increasing numbers of sex workers and drug users, internal migration, high-risk behav­

iors, and low condom use suggest future upward trends for HIV/AIDS and underscore the 

urgency of scaling up interventions in China.

INTRODUCTION

Since the first acquired immunodeficiency syndrome (AIDS) case was diagnosed 

in 1985, China has reported 62,159 human immunodeficiency virus (HIV)/AIDS cases 

cumulatively by the end of 2003. The actual number was estimated by the Ministry of 

Health of China to be nearly one million. As the world’s most populous country, China
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has a low overall HIV prevalence, with nearly 0.1% infected in the general population 

(2002) [1]. However, the HIV/AIDS epidemic in China is facing a potential explosion; 

the rise in reported HIV/AIDS cases was about 30% per year between 1998 and 2002, 

with a 54% rise from 2002 to 2003 alone. The Joint United Nations Programme on 

HIV/AIDS (UNAIDS) warned that China could have 10 million infections and 260,000 

orphans due to AIDS by 2010 if effective intervention measures were not taken [1],

The HIV/AIDS epidemic in China is largely concentrated in selected areas and 

population sub-groups. Among 31 provinces, autonomous regions, or municipalities, 

Xinjiang and Yunnan have the highest prevalence rates of cumulative reported cases, 

within the range of 30 to 45 per 100,000 people; Guangxi, Beijing, and Henan are within 

the range of 10 to 30 per 100,000 (figure 1). HIV infection is primarily attributable to in­

jection drug use (IDU) in southern (Yunnan, Guangxi, Guangdong), central-western (Si­

chuan, Chongqing, Guizhou), and northwestern (Xinjiang) China. Prior illegal commer­

cial blood collection is primarily responsible for infections in Henan, Anhui and Hubei in 

central-eastern China. Commercial sex is a major contributor in coastal provinces such as 

Fujian. Migrant populations from higher risk areas accounts for most cases in Beijing and 

Shanghai [2].

We searched English and Chinese language literature via Medline and the China 

National Knowledge Infrastructure, and reviewed unpublished official data including na­

tional HIV/AIDS case reports and sentinel surveillance data. Over 250 papers and reports 

were reviewed. Key databases included the (1) Chinese Journal of Epidemiology 

(Zhonghua Liu Xing BingXue Za Zhi)', (2) national HIV/AIDS case reports 1995-2003; 

and (3) national HIV sentinel surveillance data 1995-2003.
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INJECTION DRUG USERS (IDUs)

Opium use was popular from late Qing Dynasty (1644-1911 A. D.) to the found­

ing of new China in 1949, and was almost eradicated after the early 1950s. Drug use re- 

emerged in the late 1980s, increasing from 70,000 registered drug users in 1990 to 1 mil­

lion by 2002 (table 1) [3]. China’s southwestern border with the “Golden Triangle” re­

gion of Southeast Asia (including Myanmar, Laos, and parts of Thailand) is proximate to 

one of the major heroin-producing areas in the world [3]. Three drug trafficking routes 

enter China, two through Yunnan province from Myanmar and one into Guangxi prov­

ince from Vietnam. These drug trafficking routes then run across several provinces in

Table 1. Sub-group populations at higher risk of HIV/AIDS in China.

Population Registered Reported % Estimated % Average
/ estimated of HIV/AIDS of people living HIV

number cases (%), with prevalence
(million) 1985-2003a HIV/AIDS in (range)

(W=62,159) 2003 b 
(W=840,000)

(%)

Injection drug users 1.0/ 3.5c 51.2 43.9 7.0 
(0-94.0)c

Former plasma donors NA 21.0 24.1 NA

0.4e/ 3.5 f
(0.2-56.1)

Commercial sex workers 7.3 * 19.8* 1.0 
(0-11.3) d

Men who have sex with Men NA / 8.0 g 0.2 11.1 NA
(0-3.1)

Others NA 20.3 1.1 NA
0.1

Total NA 100.0 100.0 (0.1-0.2)h
NOTE. NA: data not available. * including their clients and other people infected via 

heterosexual transmission.
aRef # 2.b Joint assessment by State Council AIDS Working Committee Office and UN 

Theme Group on HIV/AIDS in China, 2004.0 National Drug Abuse Surveillance Center, 
2002. d Ref# 7. e Public security report in 1996.f UNAIDS China (1997): China responds to 
AIDS: HIV/AIDS situation and needs assessment report.. g Ref # 47. h among general popula­
tion age 15-49 years (end 2003), estimate from UNAIDS: 2004 Report on the global AIDS 
epidemic.
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southwestern, southern, and northwestern China, including Yunnan, Guangxi, Guizhou, 

Guangdong, Sichuan, and Xinjiang [4]. Along these routes and beyond, some drug smug­

glers and local residents have become drug users. The major drugs of choice are heroin 

and opium; the abuse of amphetamine-type stimulants and methylenedioxymetham­

phetamine has recently become popular in growing urban areas [3,5],

National behavioral surveillance data suggest that injection is an increasingly 

common route for illicit dmg use as a cost-effective way of experiencing the effects of 

the drug, compared to noninjection [6]. The average prevalence of IDU among drug users 

increased from 35% in April 1995 to 61% in April 2003 [7], Among IDUs, about 45% 

share needles [7].

The relationship between drug trafficking, dmg use, needle sharing, and HIV 

spread has been well documented in China [8, 9]. HIV infection among IDUs began 

around 1988 in Thailand and Myanmar [10, 11], Analysis of HIV vims subtypes suggests 

a spread from the “Golden Triangle” region to the Yunnan Province [4, 12], and then fur­

ther to other parts of China along the dmg trafficking routes [4, 12-14], The first HIV 

outbreak in China was reported in 1989 among IDUs in Ruili city of Yunnan province, 

bordering Myanmar [8], By 1995, 12 of the 17 prefectures in Yunnan reported HIV infec­

tion [15]. By 1999, the average prevalence of HIV infection among IDUs from sentinel 

surveys was 27.8% [16], The HIV epidemic in Guangxi (east of Yunnan) began in 1989 

and accelerated markedly in the years after 1996; more than 500 new cases were reported 

each year after 1998 [17], By 2000, 88% of cumulative HIV/AIDS case reports were due 

to IDUs [17]. In Guangdong, HIV began to spread among IDUs in 1997; during 1986- 

1996, 1.4% of locally reported HIV/AIDS cases were local resident IDUs, but this pro­
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portion increased to 73.3% in 1999 case reports [18, 19]. In Xinjiang, HIV prevalence 

among IDUs increased from 0% in 1995 to 28.8% in 1998 in the capital city Urumqi, and 

was 82.2% in Yining City in 1998 [6], High HIV prevalence rates were observed later in 

selected sentinel sites for IDUs in other provinces, e.g., Jiangxi (14.5%, 2000 sentinel 

data), Sichuan (16%-20%, 2002), Guizhou (17%-19%, 2002), and Hunan (15%-20%, 

2003) [7],

Although the proportion of reported HIV/AIDS cases attributable to IDU de­

creased from 71% during 1985-2000 to 50% in 2002 [2], HIV prevalence among IDUs 

increased. In 1995, only 1 out of 8 national sentinel sites for IDUs detected HIV infec­

tions, while in 2002, 29 out of 36 sentinel sites did; the average prevalence rates among 

drug users increased from 0.04% in 1995 to 5.9% in 2002 (table 2) [7, 20].

FORMER PLASMA DONORS (FPDs)

In general, people in China are reluctant to donate blood, as they believe that the 

loss of blood is unhealthy. In 1996, only 11% of blood for clinical use was collected from 

volunteer donors nationwide, although this proportion increased to 67% in 2000 due to 

vigorous efforts by the government to motivate volunteer donors [21], More than 90% of 

whole-blood donations collected in China are only in 200-mL volumes, in contrast to the 

Western tradition of 400-500 mL per donation [21], Endemic hepatitis also limits volun­

tary blood donation from a large proportion of the general population because the blood 

is discarded when screened and found to be positive for hepatitis B surface antigen or 

hepatitis C antibody. A shortage of blood products in China led to a large market for
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Table 2. National Sentinel surveillance of HIV/AIDS among selected populations in China, 1995-2002.

October, 1995 October, 1998 October, 2002

Among injection drug users
Sites with >1 positive HIV test / Surveillance sites 1/8 11/19 29/36

Positive persons / Persons tested (%) 1/2652(0.04) 285/5536 (5.2) 570/9713 (5.9)

Prevalence at sites (per 100 persons) 
Lowest / Median / Highest 0 / 0 / 0.25 0 / 0.3 /82.2 0/2 .5/80.0

Among commercial sex workers

Sites with >1 positive HIV test / Surveillance sites 1/12 4/21 4/31

Positive persons / Persons tested (%) 1/3160 (0.03) 29/5052 (0.57) 103/7507(1.37)

Prevalence at sites (per 100 persons) 
Lowest / Median / Highest 0 / 0 / 0 . 3 0 / 0 / 4 . 5 0 /0 / 1 5 . 9

Among sexually transmitted disease patients

Sites with >1 positive HIV test / Surveillance sites 1/15 5/35 16/56

Positive persons / Persons tested (%) 1/4734 (0.02) 8/10441(0.08) 26/10070 (0.26)

Prevalence at sites (per 100 persons) 
Lowest / Median / Highest 0 / 0 / 0 . 3 0 / 0 / 0 . 7 0 / 0 / 2 . 5

NOTE. Data were abstracted from references 6 and 21, and national sentinel surveillance report in 2002.
Median values of 0 indicated that >50% of sites did not identify any infected persons.
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illegal commercial plasma/blood collections in the late 1980s and early 1990s. Hundreds 

of commercial plasma collection centers were established in counties, townships, and vil­

lages in central-eastern China. The paid donors were generally farmers from poorer areas 

who sold plasma or blood to augment their incomes [22, 23],

Plasma donation was much more popular than whole blood donation for three rea­

sons: (1) increased commercial demand for plasma; (2) increased willingness to donate 

when red blood cells were reinfused; (3) repeat donations could be solicited in a short 

time period when anemia was reduced with red blood cells reinfusion. Typically, periph­

eral blood was drawn from several people at the same time. Donations sharing the same 

blood type were mixed together in a container and the plasma was extracted. Red blood 

cells were reinfused with normal saline solution to the donors. Such procedures, along 

with the reuse of needles and unsterilized equipment, gave endemic blood-bone infec­

tions an easy route to spread rapidly through the local donor population [22, 23],

Blood screening for HIV for all donors was required by law in large cities after 

1993, but local blood banking or hospital officials often omitted HIV testing both for fi­

nancial reasons and because they believed they did not have an HIV problem. Begining 

around 1995, the problem of HIV spread among commercial plasma donors began to be­

come apparent [24, 25], The Chinese government took strong legal action to prevent the 

further spread of HIV infections by closing commercial plasma collection centers and 

issuing new regulations for blood/plasma donation. In 1998, the Law of Blood Donation 

became effective nationwide, encouraging voluntary donation and requiring HIV screen­

ing for all blood donations. Although it was believed that illicit commercial blood/plasma
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collection has been reduced substantially since 1996, the practice has been occasionally 

reported in the mass media and it has not been completely eradicated [26].

There are no official data on the number of commercial blood donors given the il­

legality o f the practice. However, several provinces in central and eastern China, such as 

Henan, Hubei, Anhui, Shanxi, Hebei and Shangdong, were believed to have an especially 

large number of blood donors [24, 27-31]. By 2003, 21.0% of cumulatively reported 

HIV/AIDS cases in China were attributable to these flawed blood collection methods 

(table 1).

HIV/AIDS prevalence rates varying from 0.2% to 56.1% among paid blood do­

nors have been reported in village surveys where commercial blood banking was docu­

mented [29, 32-34]. Plasma/blood donation was the strongest predictor of HIV infection 

in these communities; in one study, 17.0% prevalence was observed among donors, com­

pared to 0.2% among nondonors [34]. Donors aged 30-49 years had nearly twice the risk 

of other age groups [22], Only selected types of blood banks were likely to be responsible 

for the HIV epidemic among former plasma donors, namely private or local county gov­

ernment blood banks; the district government and military blood banks were not associ­

ated with HIV risk in one study [35], Plasma donors had a higher prevalence rate (25.9%) 

than those who donated whole blood (2.6%) [35]. Donors who donated blood >10 times 

per year had a higher prevalence rate (13.5%) than those who donated <10 times a year 

(2.8%) [28]. The prevalence rates for blood donors were 18.3% if they donated before 

1995, 7.7% if they donated beginning in 1995-1996, and 1.4% if their donation began 

after 1996 [28], While it is plausible that these observations are generalizable, they are 

derived from relatively geographically limited surveys within a vast country.
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COMMERCIAL SEX WORKERS (CSWs) AND THEIR CLIENTS 

Prostitution was very common in the large trading cities of China in the late 19th 

and early 20th centuries [36], It was abolished by 1955 after a national campaign against 

prostitution and venereal diseases based on changing social mores, closing brothels, and 

educating and training CSWs for other employment [37]. Since adopting a free market 

economy and an open door policy in 1978, China has experienced rapid economic growth, 

far more in coastal areas and big cities than the inland rural areas. Mass migration of rural 

inland people to coastal cities for job opportunities, widening income gaps, increased 

business and tourism travel, and more tolerant sexual attitudes have led to widespread 

commercial sex. The number of sex workers identified by public security departments 

increased from 25,000 in 1986 to 250,000 in 1992, and to 420,000 in 1996 [38], The ac­

tual number involved in commercial sex is estimated to be 3 to 4 million persons [39]. 

Among Chinese men age 20-64 years old, 6.4% have engaged in commercial sex at least 

once during their lives, according to a nationwide population-based probability survey in 

2000 [40]. Condom use in commercial sex is not widespread. According to national be­

havioral sentinel surveillance data, the median proportion of those reporting always using 

condoms showed a slowly increasing trend, from 13% in 1995 to 20% in 2002 [7],

Much remains to be learned about CSWs in China. Brothels are a far less com­

mon phenomenon than in nearby Asian countries [41]. Transient sex work is common, 

such that girls or young women will work in “hairdressing salon”, “song bars”, bathing 

centers, hotel bars, dance halls, or from the street for a relatively limited time (a few 

months to a few years). Their goal is to save a “nest egg” for starting a small business or 

helping financially troubled parents [42, 43]. To maintain relative anonymity, it is com­
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mon for CSWs to work away from their hometowns. Other major motivations to enter 

prostitution have included negative sexual or love experiences and, in a small minority, 

self-reported enjoyment of sex work [43, 44], While a majority of women involved in 

commercial sex are thought to be of rural origin, women laid off from state-owned facto­

ries and even women who are fully employed are represented among CSWs. These 

women may work part-time at night and weekends to make extra income. Given the wide 

variety of sex work, it is hard to generalize to their HIV-related behaviors. Male prostitu­

tion is said to exist but it is rarely seen. The dynamism of modem China suggests the 

need for ongoing behavioral surveillance to track risk behaviors and trends in CSWs.

Along with the growth of commercial sex and a continued low rate o f condom use, 

the incidence rates of sexually transmitted diseases (STDs) have increased sharply since 

the 1980s. Among 8 reportable STDs in the whole country, only 50 cases were reported 

in 1980, 160,000 in 1990, and 850,000 in 2000 [45, 46]. Many Chinese physicians had 

virtually no clinical experience with STDs prior to the 1990s. HIV prevalence rates 

among STD patients and CSWs show upward trends, and sentinel data in STD clinics 

documented this association. Average prevalence among STD clients and CSWs in­

creased from 0.02% and 0.03% in 1995 to 0.08% and 0.57% in 1998, and further to

0.26% and 1.37% in 2002, respectively (table 2) [7, 20], While these HIV prevalence 

rates are not high by global standards, the upward trend is worrisome. Through 2003, 

heterosexual transmission accounted for 7.3% of cumulative reported HIV/AIDS cases in 

China (table 1).
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OTHER SUB-POPULATIONS AT RISK 

Migrant People

China has 100-120 million people who travel away from their homes for work 

each year [47], Migrant women of rural origin often lack good education and job skills, 

and may have limited opportunities to earn money; an increasing number of young 

women are recruited into sex work [47, 48], Migrants are largely young and sexually ac­

tive; migrant males are likely to become clients of commercial sex workers when far 

from home and with increased disposable income. Migrants present special challenges for 

HIV/STDs prevention because of these commercial sex links, prior frequency of com­

mercial plasma/blood donation, and a higher prevalence of drug and alcohol use. Mi­

grants may spread HIV and STDs between rural and urban areas as well as from HIV 

concentrated regions to low-prevalence regions. A convenience sampling of migrants in 

Beijing and Shanghai showed that 47% (85/180) of the employment seekers reported en­

gaging in extramarital sex since leaving their place of origin, higher than restaurant 

workers (16%, 5/32) and peddlers (14%, 22/192); migrant employment seekers also had a 

high prevalence of selling blood or plasma and drug use (12% and 9%) [49]. Migrant 

blood/plasma donors were found to have higher HIV prevalence than nonmigrants in 

Hubei province [30],

Men Having Sex with Men (MSM)

One estimate suggests that there are up to 8 million MSM in China [47]. While 

homosexual activities are not illegal in China, neither are they socially acceptable. Gay or 

bisexual men are still under social pressure to hide their sexual orientation and to be mar­
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ried [50, 51]. This often makes it very difficult to provide education to MSM about safer- 

sex practices and to conduct research. Married MSM may acquire HIV from their high- 

risk male sexual partners and transmit to their low-risk wives. A convenience sample of 

481 homosexual men in Beijing showed 3.1% to be HIV positive, and 49% of partici­

pants reported unprotected anal intercourse in the previous 6 months [51]. A molecular 

epidemiologic study found a predominance of subtype B among Beijing MSM, suggest­

ing an origin from the United States, Europe, Australia, or selected Asian cities [52],

Blood Recipients

Since 1995, China has developed strict guidelines to demand that all blood be 

screened for HIV and other blood-borne diseases before clinical use. However, there are 

still HIV cases reported through blood transfusion in rural areas. Several reasons exist for 

iatrogenic transmission, including a failure to screen blood and blood products, shortages 

and/or reuse of injection equipment, unnecessary injection or transfusion, ineffective ster­

ilization of medical equipment, and lack of training in universal precautions.

Children Bom to HIV-Infected Mothers 

Although pregnant women and children have been at low risk to date, as the HIV 

epidemic spreads further, increasing numbers of low-risk women will be infected and 

mother-to-child transmission will increase. Sentinel HIV data in the higher prevalence 

Yunnan province showed little change among pregnant women, going from 0.15% in 

1991-1998 to 0.2% in 1998-2001 [53-55], but it increased to 0.37% in 2003 (Chinese 

Ministry of Health/Chinese Center for Disease Control). The transmission rate was 38%
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in one Chinese study, reflecting cumulative antenatal, intrapartum, and breastfeeding risk 

in the absence of antiretroviral intervention [33, 56]. Mother-to-child transmission is 

probably increasing where outbreaks have occurred among needle-sharing drug users and 

paid plasma/blood donors in the 1990s, but these transmission events may be underre­

ported. Through 2002, only 96 cumulative perinatal cases had been reported nationwide, 

though 73 of these cases (76%) were reported in 2001 and 2002 [2].

FUTURE PERSPECTIVES 

One should be cautious in predicting future trends for HIV/AIDS based on the 

past epidemic in China. Cumulative reported cases do not reflect recent incident HIV in­

fections, but represent cumulative transmission patterns over the past two decades. For 

example, many plasma donors got infected in the 1990s but were reported with HIV or 

AIDS only recently. Furthermore, the average 30% rise in HIV/AIDS per year during 

1998-2002 and the 54% rise in 2003, compared to 2002, maybe due to improved screen­

ing and surveillance efforts, and may not reflect the precise magnitude of a rising trend.

IDU is the dominant transmission route in the recognized epidemic so far. The 

number of HFV infections among drug users will continue to rise given the increasing 

number of drug users and high levels of injection and needle sharing. The declining pro­

portion of IDU cases in the cumulative reported cases, from 73% in 1994 to 64% in 2002, 

reflects more the expansion of HIV than any prevention successes among IDUs. Many 

IDUs are rural farmers who are less mobile, less financially affluent, and live in the rela­

tive remote areas of Yunnan, Xinjiang, or Guangxi provinces. If drug use itself expands, 

and especially if more urban residents become EDUs, the risk of transmitting HIV among
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IDUs themselves and to the general population will increase without risk reduction and 

drug prevention/treatment intervention.

Commercial plasma donation activities are not now a major risk for new infec­

tions. However, infected former donors are developing clinical AIDS and represent a 

huge clinical care challenge. In Shanxi province, where FPDs account for 76% of all in­

fections, AIDS case reports are rising much faster than HIV-non-AIDS cases, despite ex­

panded voluntary counseling and testing in recent years [57]. Providing antiretroviral 

(ARV) therapy and care in these rural communities presents logistical, financial, and 

staffing challenges, China lacks trained physicians and nurses to provide ARV regimens 

and medical facilities to monitor ARV therapy, especially in rural communities hit hard 

by HIV. The historical “barefoot doctor” system is no longer a free service, nor are these 

now-upgraded allied health professionals yet qualified to provide ARV-based care.

Several factors may influence future HIV trends among MSM. Homosexual activ­

ity is not socially acceptable at present; many, if not most, Chinese would consider MSM 

an abnormality, more stigmatized than female commercial sex work. Recognized MSM 

tend to be more educated, live in large cities, and have a wide social network [50, 51], 

which potentially increases their likelihood of adopting HIV prevention methods through 

a peer education mechanism. On the other hand, the stigma of male homosexual activities 

drives MSM underground and hinders preventive and educational programs. Of 481 par­

ticipants in Beijing, 49% reported unprotected anal intercourse with men, and 22% re­

ported unprotected anal or vaginal intercourse with women in the past 6 months [51]. The 

wide social network of many urban MSM may put them at increasing risk as China con­

tinues its social and sexual liberalization. However, based on limited available data,
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MSM are not likely to account for a large part of the total Chinese HIV/AIDS epidemic 

in the near future.

Heterosexual transmission is becoming a growing concern because of widespread 

commercial sex and the low rate of condom use in China. Thailand experienced “5 

waves” of HIV/AIDS epidemic: from injection drug users, to female sex workers, to STD 

patients, to the wives and girlfriends of STD patients, and to their infants. Men who fre­

quented CSWs were the key group bridging HIV transmission from the “core population” 

to the general population [58], In China, sex workers and their male clients may become a 

similar bridge. Furthermore, some female sex workers are also drug users, often using 

CSW to support their drug habits [44, 59]. This sub-group, with both commercial sex and 

drug use risk, is of the highest public health importance.

Our review documents a growing HIV/AIDS epidemic in China. The window for 

China to forestall a generalized epidemic is narrowing. Interventions targeting at-risk 

sub-groups should be accompanied by mass media campaigns as a cost-effective way to 

increase the awareness of prevention among general population. Considering China’s 

huge population size and wide geographic area, the extensive reach of the centralized 

Chinese media should be exploited. The central Chinese government has begun to take a 

pragmatic attitude towards HIV prevention and control efforts. Pilot projects of needle 

exchange and methadone maintenance treatment are being implemented; the China 

CARES Project was initiated in 2003 in 51 county-level communities with high propor­

tions of former plasma donors or drug users. The China CARES Project provides HIV 

counseling and testing, ARV therapy and care, and prevention of mother-to-child trans­

mission. However, many local government officials remain unconvinced; only with
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commitment and support from both the central government and local governments is it 

possible to scale up interventions from their current pilot levels. We hope that this report 

can be updated in 2-3 years to describe the successes of Chinese efforts to reduce HIV 

transmission and expand HIV care and treatment.
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ABSTRACT

Little is known about HIV/AIDS related knowledge and attitudes in rural com­

munities with former plasma donors and HIV/AIDS cases in rural China. We conducted a 

survey of 524 randomly selected adult villagers in Shanxi Province to test a hypothesis 

that better knowledge is associated with less discrimination. Most villagers knew that 

HIV can be transmitted by sex (95% correct answer), blood transfusion (97%) and needle 

sharing (93%), and during pregnancy (88%), delivery (74%), and breast feeding (75%), 

whereas 84% also knew that condom use is protective. Many believed that HIV infection 

can be acquired by mosquito bites (70%), swimming (42%), sharing meals (26%), shak­

ing hands (24%), and speaking face to face (24%). Discriminatory attitudes were frequent: 

high proportions of villagers reported they would keep away from infected individuals 

(50%) and their family members (36%), and be reluctant to buy fresh vegetables from 

stall-keepers with AIDS (79%), to allow their children to play with an infected child 

(82%), or to allow a teacher with HIV to teach in school (57%). Discriminatory attitudes 

were significantly associated with low knowledge and education, older age, and married 

status in a logistic regression analysis. Our survey suggests that community education to 

eliminate misconceptions and increase knowledge may help reduce HIV/AIDS stigma 

and discrimination.

INTRODUCTION

Stigma related to acquired immunodeficiency syndrome (AIDS) has been defined 

as “the prejudice, discounting, discrediting, and discrimination that are directed at people
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perceived to have AIDS” [1]. Stigma and discrimination against people living with hu­

man immunodeficiency virus (HIV)/AIDS have existed worldwide since the start of the 

epidemic [2,3], and have imposed double jeopardy on the lives of people who are living 

and struggling with the disease [4-7]. people living with HIV/AIDS were driven from 

their homes and subjected to social abuse [4,5], and they received unequal treatments in 

employment and health care [6]. As the results, discrimination deterred them from obtain­

ing HIV testing, disclosing their seropositive status to sexual partners, family, and friends, 

and accessing to antiretroviral therapy and other cares [7-9],

It is generally believed that the reasons of stigma and discrimination are complex. 

Stigma is deeply rooted in the convoluted domains of gender, race, ethnicity, class, sexu­

ality, and culture [10]. However, misunderstanding about the mechanisms of HIV/AIDS 

transmission and perceptions of the “immorality” of behaviors related to HIV/AIDS in­

fection are two frequently reported causes. Gay men and injection drug users have been 

discriminated because they are disproportionately affected by the epidemic and because 

they have “immoral” sexual orientation or drug using behavior [11,12]. Overestimation 

of the risk of contracting HIV via casual social contact has been found to be associated 

with discrimination [13,14].

Illegal plasma collection practices were popular in some rural areas in central- 

eastern China in 1990s. These practices with pooling blood samples and reinfusing eryth­

rocytes to the donors caused a large number of HIV infections [15]. However, very few 

studies have investigated HIV/AIDS related knowledge and attitudes in these affected 

rural communities [16], which are important for developing intervention projects. In this 

study, we examined HIV/AIDS knowledge and attitudes in rural villages in Shanxi Prov­
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ince in central China, where illegal commercial plasma collection practices in the mid- 

1990s caused HIV/AIDS infections among donors. We tested a hypothesis that better 

HIV/AIDS knowledge is associated with fewer discriminatory attitudes towards persons 

with HIV/AIDS. We also made comparisons for sex and plasma/blood donation regard­

ing HIV/AIDS knowledge and attitudes.

METHODS 

Sampling and Data Collection 

As a part of a larger ongoing project — China Integrated Programs for Research 

on AIDS, this cross-sectional epidemiologic survey was conducted in November and De­

cember 2003 in 12 villages with former plasma/blood donors (FPDs) in rural Shanxi 

Province in central China. A total of 660 villagers aged 18-59 years were randomly se­

lected from a sampling framework of 9205 villagers. Eligibility criteria were as follows: 

permanent residents in the targeted villages, age 18-59 years old, able and willing to 

provide informed consent, and able and willing to provide contact information.

Written informed consent was obtained from each participant before collecting 

any data. Standardized questionnaire interviews were administered by same-sex, trained 

interviewers who collected demographic and medical histories; behavioral data, including 

blood donation history; and knowledge, attitudes, and behavioral data. Questionnaire 

completion was monitored by internal and external quality controls. The study protocol 

was approved by the institutional review board of the Chinese National Center for 

AIDS/STD Prevention and Control and the University of Alabama at Birmingham, as 

well as by the National Institute of Allergy and Infectious Diseases.
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Measures

HIV/ADDS knowledge was assessed by 19 items covering modes of transmission, 

prevention, clinical outcomes, and treatments. These questions were adapted from the 

Family Health International HIV/AIDS/STD Behavioral Surveillance Surveys (FHIBSS) 

[17], and the World Health Organization (WHO) Research Package: Knowledge, Atti­

tudes, Beliefs and Practices on AIDS [18]. Answers to knowledge questions were coded 

as yes/no/don’t know/no response; we assigned a score of 1 to the correct answer and 0 to 

all other answers. A summary variable was obtained for each participant by adding up the 

scores from 19 knowledge items.

Five attitude questions were developed by adapting FHI BSS questions to local 

realities: “If a teacher has the HIV/AIDS virus, but is not sick, should he or she be al­

lowed to continue teaching in school?” “Would you buy fresh vegetables from a stall- 

keeper with A TPS?” “Would you allow your child to play with a child who has 

HIV/AIDS?” “If you knew one of your neighbors was infected with AIDS virus, how 

would you treat him/her?” “If you knew one of your neighbors was infected with AIDS 

virus, how would you treat his or her family members?” These questions were pilot tested 

among local villagers and health care staff for clearness of expression and suitability be­

fore used in the study. Discriminatory attitudes were defined as an answer o f “no” for the 

first 3 questions, and “keep away from the persons” for the last 2 questions. We assigned 

a score of 1 to the discriminatory answer and 0 to all other answers; the arithmetic sum of 

answers provided by each participant gave a summary variable with a value ranging from 

0 to 5.
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Demographic variables included sex, date of birth, ethnicity, marital status, occu­

pation, education, and self-perception of economic status comparing with neighbors. 

Sexual and HIV-related behaviors included migration in the past 5 years, number of life­

time sexual partners, having ever had a commercial sex partner, having ever had a casual 

partner, having ever used condoms, and having ever used illicit drugs. Each participant 

was also asked whether they knew a person who was infected with HIV or had died of 

AIDS.

Statistical Analysis

Comparisons were first made for all socio-demographic variables and individual 

knowledge and attitude items between male and female participants, as well as between 

FPDs and nondonors. Kruskal-Wallis tests were used for comparing the means of age, 

and the knowledge and attitude scores. X2 tests were used for comparing categorical vari­

ables. We treated the attitude score as a continuous variable; its distribution was tested 

and found to be close to normal. A multiple linear regression model was fitted to estimate 

the factors associated with discriminatory attitudes, including the knowledge score as one 

of explanatory variables. A cumulative logit model, a more robust model for ordinal de­

pendent variables [19], was also fitted by including the same variables in the linear re­

gression model. Those variables not significant in the multiple linear regression and cu­

mulative logit models at a significant level of P < 0.05 were eliminated in a backward 

manner, identifying variables that were independently associated with the attitude score. 

All analyses were performed by using SAS Software Version 9.0 (SAS Institute Inc., 

Cary, NC). All probability values were reported as 2-sided.
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RESULTS

Demographic and Behavioral Characteristics 

Five hundred forty villagers participated in the study. Of 120 nonparticipants, 81 

left villages for temporary jobs in cities, 35 refused, and 4 died or were ineligible. Non­

participants (58% males) had a similar sex distribution as participants (50% males), but 

nonparticipants (49% less than 30 years old) were younger than participants (20%)

Of 540 participants, 524 (97.0%) had ever heard of AIDS and therefore were in­

cluded in the analyses for this paper. Among these 524 participants, 50.2% were males; 

76.1% had attended middle school or above; 96% were married; all participants were Han 

majority ethnic Chinese; and 68.7% had other income in addition to farming. The mean 

age was 40.1 ± 11.0 years old. On average, males had higher levels of education and re­

ported lower incomes than females. Marriage rates were high. FPDs were older than non­

donors; they reported lower level of education and income than nondonors (table 1). The 

most common risk factor for HIV was former plasma/blood donation: 22.0% had a his­

tory of selling plasma or blood; 11.8% had more than one lifetime sexual partners; 6.5% 

villagers had commercial or casual sexual partners; 19.3% of villagers ever used con­

doms; 0.4% ever used illicit drugs; and 31.1% had ever left village for temporary jobs in 

the past 5 years.
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Table 1. Sociodemographic characteristics of 524 adult residents who have heard of AIDS in rural Shanxi Provnce, China 
(2003)._______________________________________________________________________________________________________

Total
(7V=5241

Male 
(N=263)

Female 
(N=261)

P-
value

FPDs 
177=1151

Non-FPDs
177=4091

P- value

n (column %) n (column %) n (column %) n (column %) n (column %)
Age (years)

mean ± SD 
Education

40.1 ± 11.0 40.0± 11.1 40.3 ± 11.0 0.73 45.5 ±6.9 38.6 ± 10.7 <0.001

Elementary or lower 
Middle or higher 

Marriage

125 (23.9) 
399 (76.1)

46(17.5) 
217 (82.5)

79 (30.3) 
182 (69.7)

<0.001 46 (40.0) 
69 (60.0)

79 (19.3) 
330 (80.7)

<0.001

Single 
Married 

Occupation (all were farmers)

21 (4.0) 
503 (96.0)

14(5.3) 
249 (96.7)

7 (2.7) 
254 (97.3)

0.12 0 (0.0) 
115 (100.0)

21(5.1) 
388 (94.9)

0.013

Having no other incomes 
Having other incomes 

Self-assessment on economic 
status comparing with 
neighbors

164 (31.3) 
360 (68.7)

59 (22.4) 
204 (77.6)

105 (40.2) 
156 (59.8)

<0.001 37 (32.2) 
78 (67.8)

127(31.0) 
282 (69.0)

0.82

Middle level or above 
Lower than middle level

Sex
Male
Female

385 (73.5) 
138 (26.5)

263 (50.2) 
261 ((48.8)

180 (68.4) 
83 (31.6)

205 (78.8) 
55 (21.2)

0.007 76 (66.1) 
39 (33.9)

59 (51.3) 
56 ((48.7)

309 (75.5) 
99 (24.3)

204 (49.9)
205 (50.1)

0.04

0.79
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Table 1. (Continued)
Total 

(N=5241
Male 

(N=263)
Female 
(N= 261)

P- value FPDs
(77=115)

Non-FPDs
(77=409)

P- value

n (column %) n (column %) n (column %) n (column %) n (column %)
Source of HIV/AIDS 
knowledge

Friends or neighbors 332 (63.4) 140 (53.2) 192 (73.6) <0.001 85 (73.9) 247 (60.4) 0.008
Television 299 (57.1) 157 (59.7) 142 (54.4) 0.22 59(51.3) 240 (58.7) 0.16
Magazine & newspaper 100 (19.1) 64 (24.3) 36(13.8) 0.002 11 (9.6) 89 (21.8) 0.003
Family members 32 (6.1) 7 (2.7) 25 (9.6) <0.001 6(5.2) 26 (6.4) 0.65
Radio 27 (5.2) 22 (8.4) 5(1.9) <0.001 4 (3.5) 23 (5.6) 0.36
Medical staff 23 (4.4) 15(5.7) 8(3.1) 0.14 5 (4.4) 18 (4.4) 0.98
School and teacher 11(2.1) 4(1.5) 7 (2.7) 0.35 0 (0.0) 11 (2.7) 0.08
Others 56 (10.7) 36(13.7) 20 (7.7) 0.02 10 (8.7) 46(11.2) 0.43

U>
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HIV/AIDS Knowledge 

The most common sources for obtaining HIV/AIDS information were friends or 

neighbors (63.4%), and television (57.1 %). In bivariate analyses, men were more likely 

than women to obtain knowledge from the radio, magazines, or newspapers, and less 

likely to seek knowledge from family members, friends, or neighbors. FPDs were more 

likely to obtain knowledge from friends or neighbors, and less likely to obtain informa­

tion from magazines or newspapers, than nondonors. There were no sex differences in 

obtaining knowledge from television, medical staff, and school or teachers, or between 

FPDs and nondonors (table 1).

A high proportion of participants knew that a person could get HIV from sexual 

intercourse (94.8%), and that risk could be reduced by being abstinent from sex (91%), 

being faithful (93.1%) and using condoms (83.6%). Over 90% of villagers knew that a 

person could get HIV from receiving contaminated blood (96.8%) and sharing needles 

(93.1%). Most participants also knew that an infant could get HIV from an infected 

mother during pregnancy (87.6%), delivery (73.9%), and breast feeding (74.6%) (table 2). 

However, misconceptions about HIV included believing transmission to be possible by 

shaking hands (24.6%), sharing meals (26.5%), and speaking face to face (24%) with an 

infected person; 41.8% believed that swimming with an infected person and 70.4% that 

mosquito bites could transmit HIV. Nearly 57% participants said that avoiding drinking 

unboiled water can reduce the risk of HIV infection. Only 16.6% of participants knew 

that a healthy-looking person could be infected with HIV; 35.3% believed that AIDS 

could be cured.
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Table 2. Knowledge about HIV/AIDS among 524 adult residents who have heard of AIDS in rural Shanxi Province,
China (2003).

Items Correct Proportion of correct answers (%)

answer Total
(V=524)

Male 
(N=263)

Female 
(V= 261)

P- value FPDs 
(V=l 15)

Non-FPDs
(V=409)

P- value

Can a person get HIV from...?

Shaking hands No 75.4 78.7 72.0 0.08 67.8 77.5 0.03
Sharing a meal No 73.5 76.4 70.5 0.12 64.3 76.0 0.012
Speaking face to face No 76.0 79.5 72.4 0.06 63.5 79.5 <0.001

Swimming No 58.2 61.6 54.8 0.11 54.8 59.2 0.40

Mosquito bite No 29.6 28.1 31.0 0.47 27.8 30.1 0.64

Can a person get HIV from...

Sexual intercourse Yes 94.8 96.6 93.1 0.07 94.8 94.9 0.98

Blood transfusion Yes 96.8 97.3 96.2 0.49 98.3 96.3 0.30

Sharing a needle Yes 93.1 93.5 92.7 0.71 88.7 94.4 0.03

Sharing a shaver Yes 62.4 64.6 60.1 0.29 63.5 62.1 0.79

Can an infant get HIV from 
his/her infected mother...? 

During pregnancy Yes 87.6 86.3 88.9 0.37 84.4 88.5 0.23

During delivery Yes 73.9 71.1 76.6 0.15 70.4 74.8 0.34

During breast feeding Yes 74.6 71.9 77.4 0.14 71.3 75.6 0.97

O J
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Table 2. (continued)
Items Correct Proportion of correct answers (%)

answer Total 
(N=524)

Male 
(N=263)

Female
(A=261)

P-
value

FPDs 
(A=l 15)

Non-FPDs 
(A-409)

P- value

Can a person reduce the risk of 
contracting HIV by...? 

Abstinence Yes 91.0 89.4 92.7 0.18 91.3 91.0 0.91
Being faithful Yes 93.1 93.2 93.1 0.98 94.8 92.7 0.43

Using condom Yes 83.6 85.9 81.2 0.15 81.7 84.1 0.54

Not drinking un-boiled water No 56.9 54.0 59.0 0.25 53.0 57.5 0.40

Is there a vaccine available now to No 55.6 55.9 53.3 0.54 40.0 58.7 0.000
prevent HIV?
Can a person who has HIV/AIDS Yes 16.6 19.0 14.2 0.19 19.1 15.9 0.41
be cured?
Do you think a healthy-looking No 35.3 22.1 48.7 0.000 44.4 32.8 0.02
person can be infected with HIV?
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Overall, participants correctly answered 14 (25%-75% interval: 12-16) out of 19 

knowledge questions. More FPDs had misconceptions than nondonors about HIV trans­

mission (e.g., shaking hands, sharing meals, and speaking face to face); fewer FPDs knew 

that sharing needles could transmit HIV (table 2). However, there is no statistically sig­

nificant difference in knowledge scores for FPDs and nondonors. Men and women had 

similar knowledge (figure 1).
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Figure 1. Range of correct answers to questions on HTV/AIDS 
knowledge among 524 adult residents in rural Shanxi Province, China 
(2003). Males vs. females P = 0.92; donors vs. nondonors P -  0.06.

Attitudes toward Persons with HIV/AIDS 

Discriminatory attitudes are very common in these communities. About 80% par­

ticipants reported that they would not buy fresh vegetables from a stall-keeper with AIDS
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and would not allow their children to play with a child with HIV/AIDS. Over half said 

that they would not allow a teacher with HIV to continue teaching in school, and they 

would keep away from a neighbor with HIV. About one third of participants said that 

they would keep away from family members of an HIV-infected person. Men and women 

had similar attitudes; FPDs were more likely to have discriminatory attitudes than nondo­

nors (table 3). When asked “Who is responsible for providing the daily care of AIDS pa­

tient?” 72.5% participants reported family members and 17.0% reported health care or­

ganizations.

Nine predictor variables that were significant in univariate analyses or may poten­

tially influence attitudes toward HIV/AIDS were entered into multiple linear regression 

and cumulative logit models, including demographic variables (sex, age, education, mari­

tal status, occupation, and self perception of economic status), whether the respondent 

had a history of selling plasma or blood, whether the respondent knew a person with 

HIV/AIDS, and knowledge score. Knowledge score, age, and marital status were inde­

pendently associated with attitude score in a linear regression model. Every 1-unit in­

crease in knowledge score was associated with a 0.12-unit decrease in discriminatory atti­

tude score; older villagers have more discriminatory attitudes than younger ones; married 

villagers have more discriminatory attitudes than unmarried ones. Besides these 3 inde­

pendent variables in linear regression model, education was also independently associ­

ated with attitude score in cumulative logit model. The cumulative logit model predicted 

more versus fewer discriminatory attitudes with a coded value from 5 to 0. Participants 

with higher knowledge score had fewer discriminatory attitudes than those with lower
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Table 3. Discriminatory attitudes regarding HIV/AIDS among 524 adult residents who have heard of AIDS in rural 
Shanxi Province, China (2003).___________________________________________________________________________

Items Discriminatory
attitude

Proportion of answers (%)

Total
(N=52A)

Male 
(N=263)

Female
(A/=261)

P-
value

FPDs
(79=115)

Non-FPDs
(7V=409)

P-
value

If a teacher has the HIV/AIDS virus, 
but is not sick, should he or she be 
allowed to continue teaching in 
school?

No 57.2 58.2 55.9 0.61 67.0 54.3 0.015

Would you buy fresh vegetables 
from stall-keeper with AIDS? No 79.0 77.2 80.8 0.30 90.4 75.6 <0.001

Would you allow your child to play 
with a child who has the HIV/AIDS? No 81.9 80.6 83.1 0.45 91.3 79.2 0.001

If you knew one of your neighbors 
was infected with AIDS virus, how 
would you treat him/her? Avoid 50.0 46.0 54.0 0.07 60.0 47.2 0.015

If you knew one of your neighbors 
was infected with AIDS virus, how 
would you treat his or her family 
members? Avoid 35.9 31.2 40.6 0.02 43.5 33.7 0.054

NOTE. Avoid=respondents say that they will keep away from the person.

o



41

knowledge score (cumulative logit model odds ratio = 0.87 < 1); villagers who had at­

tended middle or higher schools had fewer discriminatory attitudes than those who had 

attended elementary school or had no education. Sex, occupation, self-perception of eco­

nomic status, having a history of selling plasma or blood, and knowing a person with 

HIV/AIDS were not associated with attitudes (table 4).

Table 4. Factors associated with discriminatory attitudes against persons with 
HIV/AIDS among 524 adult residents who have heard of AIDS in rural Shanxi 
Province, China (2003).__________________________________________________

Factors Linear regression model Cumulative logit model *
B P-value OR (95% Cl)** P-value

Knowledge score -0.12 <0.001 0.87 (0.82-0.91) f <0.001

Age 0.03 <0.001 1.03 (1.02-1.05) { <0.001

Marital status 
Single 
Married

0.82 0.02
1.0

2.51 (1.18-5.81)

0.03

Education
Elementary or lower 
Middle or higher

— —

1.0
0.64 (0.43-0.94)

0.02

NOTE. * Predicting higher versus lower level of discrimination. ** OR: odds ratio; 
Cl: confidence interval, f  Every 5-point increase in knowledge score, i  Every 5-year in­
crease in age.

DISCUSSIONS

The results of this study confirmed our a priori hypothesis that discriminatory at­

titudes toward HIV/AIDS were independently associated with lower HIV-related knowl­

edge in rural communities with former plasma donors and HIV/AIDS. Discriminatory 

attitudes were also significantly associated with older age, married status, and lower edu­

cation. In general, residents in these rural communities had a fairly good base of HIV 

knowledge; over 93% of villagers knew that HIV can be transmitted via sexual inter­
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course, blood transfusion, or sharing a needle; about three quarters of villagers knew that 

HIV can be transmitted from mothers to infants during pregnancy, delivery, or breast 

feeding. However, misconceptions about HIV nontransmission routes and clinical out­

comes were common, e.g., HIV transmission via mosquito bites or by swimming. Dis­

criminatory attitudes toward HIV/AIDS were highly prevalent. This same pattern of good 

knowledge about HIV transmission routes, but coexisting misconceptions and discrimina­

tory attitudes was seen in a national survey in 2004; for example, 90% of surveyed urban 

and rural residents knew that HIV/AIDS was an infectious disease; 67% said mosquito 

bites could transmit HIV; only half agreed that individuals with HIV/AIDS had same 

right as others to attend school or to work [20].

HIV/AIDS cases have been reported since the late 1990s in the study communi­

ties and local hospitals, and disease control departments have conducted a few education 

programs. These education programs typically emphasize the principal modes of HIV 

transmission, but fail to provide comprehensive information and stigma reduction educa­

tion. That may explain the mixed status of good knowledge on transmission routes, but 

misconceptions on nontransmission routes. Misconceptions about nontransmission routes 

may heighten fears of HIV/AIDS and explain common discriminatory attitudes.

Discriminatory attitudes do not necessarily result in blatant discriminatory actions, 

such as violence against people with HIV/AIDS; as in the Chinese culture generally, peo­

ple would be reluctant to do something openly and make others “lose face.” However, 

residents in rural China are often socially connected; they know all of their neighbors in 

the village and even in other nearby villages, they work together, and they dine together 

in wedding parties or funeral ceremonies. This close social connection may increase the
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possibility o f adverse impacts on infected people and in communities o f HIV-associated 

stigma and discrimination. Stigma remains a major obstacle to mounting an effective re­

sponse to the epidemic [8,9]. FPDs may not be willing to take an HIV test as they are 

afraid of knowing a positive result; therefore, infected but undetected villagers may con­

tinue to transmit HIV to their spouses and/or other sexual partners through sexual contact 

or to their children through the mother-to-child route. The iatrogenic route of transmis­

sion is a continuing concern because while illegal blood donation practices have been 

curtailed, universal precautions are still not taken in medical practices in rural China. As 

more and more infected FPDs begin to develop AIDS, their illnesses will become appar­

ent and are more likely to have discrimination problems.

The knowledge of AIDS was negatively correlated with AIDS social anxiety and 

desire for restrictions on patient civil liberties in a United States study [13]. A belief 

among Botswanan young people of getting an HIV infection by sharing a meal with an 

HIV/AIDS patient was associated with discriminatory attitudes towards persons living 

with HIV/AIDS [14]. Our study findings support the conclusion that there is a negative 

association between HIV knowledge and discrimination, and they suggest that interven­

tion projects should emphasize on eliminating misconceptions and increasing knowledge, 

and therefore reducing stigma and discrimination, especially for married and older villag­

ers and those with lower education.

Family value has a central role in Chinese culture. It has been a long tradition in 

China that family members support each other to achieve success as well as to confront 

difficulties and disasters. Our study showed that more than 70% of villagers believed that 

family members should be responsible for taking daily care of an HIV/AIDS patient.
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Thus far, a majority of HIV/AIDS cases in China have been reported in mral areas. Rural 

residents often lack health insurance and cannot afford health care expenditures. Though 

the Chinese government has begun to provide free antiretroviral drugs to infected mral 

residents, hospitalization costs are not covered. Thus, the only practical option for most 

AIDS patients in rural areas is to stay at home and be taken care of by family members. 

Intervention programs should involve family members of HIV/AIDS patients, educating 

them about medication use, nutrition, and transmission prevention to increase their care- 

giving capabilities.

Our community-based study had several strengths. We conducted a community 

census from which a random sample was drawn. Voluntary participation, confidential 

interview, and strict quality control increased the validity of the data. The study also had 

limitations. Nonparticipation in our study might affect our estimation of the prevalence of 

HTV/ATPS knowledge and attitudes. Nonparticipants were younger than participants; 

most of them left villages seasonally for temporary jobs. They might be more exposed to 

HTV/ATPS! educational information, i.e., their misconceptions and discriminatory atti­

tudes might be lower than participants. But nonparticipation is not likely to imperil our a 

prior hypothesis testing of the relationship between knowledge and attitude.

CONCLUSION

Residents in mral Chinese communities with former plasma donors and 

HTV/ATPS cases had high levels of knowledge on HIV transmission routes, but they had 

misconceptions about HIV nontransmission routes and discriminatory attitudes toward 

people with HIV/AIDS. Persons with lower knowledge, lower educational levels, were
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older, or were married had more discriminatory attitudes. As more and more former 

plasma donors who were infected in early 1990s develop AIDS, stigma and discrimina­

tion issues will become more apparent and should be urgently addressed.
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ABSTRACT

Illegal plasma donation in the late 1980s and early 1990s spread blood-borne in­

fections in central China. A cross-sectional survey was conducted in 2003 among a ran­

dom sample of 538 adult residents from 12 former commercial plasma donating villages 

in rural Shanxi Province. Structured questionnaires were administered and blood samples 

were tested for HCV antibodies. HCV seroprevalence rates were 8.2% in all participants, 

27.7% in donors, and 2.6% in nondonors. Selling blood or plasma was the strongest inde­

pendent predictor for HCV seropositivity (OR=14.4; 95% Cl: 7.1-31.6). Receiving a 

blood transfusion was also independently associated with HCV (OR=8.3, 95% Cl: 2.1- 

32.0). Plasma donors had higher risk than whole blood donors (OR=7.6, 95% Cl: 2.9- 

20.9); female donors had lower risk than male donors (OR=0.32, 95% Cl: 0.12-0.80).

The strength of the association between selling blood and HIV infection was lower when 

plasma donors were excluded (OR=8.0 versus 14.4). Illegal plasma/blood donation prac­

tices led to high HCV risk for donors in the 1980s and 1990s. Failure to screen for HCV 

increased risk for transfusion recipients in this same time period. China has taken steps to 

battle illegal blood collection and to improve blood banking. However, there will be an 

ongoing challenge to care for HCV patients even as incidence declines.

INTRODUCTION

Global prevalence of hepatitis C virus (HCV) varies widely, from <1% in Hong Kong 

(China) or Sweden to >14% in Egypt and Cameroon [1], An estimated 3.2% of persons in 

mainland China are infected with HCV [2]. Percutaneous exposures, including reuse of 

needles and syringes, injection drug use (IDU), and transfusion of unscreened blood
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products, are well-established risk factors. Two Chinese studies published in 2004 

showed that more than 70% of IDUs in Sichuan and Guangxi provinces were HCV anti­

body positive [3, 4], comparable to the 60% portion of cases attributable to IDU in the 

United States [3]. The risk of HCV through blood transfusion is now significantly re­

duced by screening transfused blood and identifying donor risk behaviors in most indus­

trialized countries. However, in resource-limited developing countries, transmission of 

HCV by blood transfusion or medical reuse of needles and syringes remains a serious 

public health problem [6, 7],

The first major HCV outbreak documented in China was reported in 1985 among 

plasma donors [8]. During the late 1980s and early 1990s, illegal commercial plasma col­

lection was common in selected rural areas of central China. Pooling blood and reinfus­

ing red blood cells of the compatible blood type into donors were done to avoid anemia 

and to permit more frequent donation from the same donors. Several blood-bome dis­

eases were thus transmitted efficiently, including HCV and human immunodeficiency 

virus (HIV). A high prevalence of HCV was observed among plasma donors in Hebei, 

Shandong, Hunan, Hubei, Henan, and even in Beijing [8-12], In the late 1990s, illegal 

plasma collection practice was reduced markedly by government legal action. We con­

ducted a community-based epidemiologic study to evaluate the extent of HCV infection 

among residents in communities where illegal plasma donation had been documented and 

to explore the risk factors associated with infection.
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METHODS 

Study Context >

This study was an epidemiologic survey conducted for planning purpose as part of 

a larger, ongoing project, China Integrated Programs for Research on A TPS (China- 

CIPRA) led by the Chinese Center for Disease Control and Prevention. China-CIPRA 

comprises 5 integrated sub-projects and 4 supporting cores (figure 1). Our study esti­

mated prevalence and risk factors for HCV among residents in former plasma donating 

communities in Shanxi Province. The study protocol was approved by the institutional 

review boards of the Chinese National Center for AIDS/STD Prevention and Control and 

the University of Alabama at Birmingham, and by the Division of AIDS Prevention Sci­

ence Review Committee of National Institute of Allergy and Infectious Diseases,

Study Site and Subjects 

Shanxi Province is located in central China and borders Henan Province in the 

south, which has the most severe HIV epidemic caused by unhygienic plasma collection. 

Of the total 644 HIV infections reported during 1995 and 2003, 76% were associated 

with blood/plasma collection [13]. A township in southern part of Shanxi Province was 

selected as the study site based on the following factors: (1) an illegal commercial plasma 

collection station had operated there around 1995; (2) many HIV-infected persons were 

reported by local health officials. Twelve out of the 25 villages in the township were se­

lected based on their history of previous illegal plasma and blood collection practices and 

the willingness to collaborate of village leaders. A roster of all residents in the study resi­

dents in the study villages was obtained from local authorities. This population roster
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was updated with the help of village leaders by adding new residents and excluding 

those who had died or permanently moved out of the villages.

Based on the final roster of adult villagers, a random sample of 660 villagers was 

obtained from a sampling frame of 9205 villagers. Inclusion criteria were as follows: (1) 

permanent resident, having lived in one of the target villages continuously for at least 6 

months; (2) age 18-59 years; (3) able and willing to provide informed consent; (4) able 

and willing to provide contact information. The study was conducted in November and 

December 2003.

Data Collection

Standardized questionnaire interviews were administered by same-sex, trained in­

terviewers who collected demographic and medical history; behavioral data, including 

blood donation history; and knowledge, attitudes, and behavioral data. Venous blood was 

collected for testing of HCV antibody using an enzyme immuno-absorbent assay (EIA) 

(DiaSorin S.P.A., Suyog Diagnostics Pvt. Ltd., Italy). Individual pre-test counseling was 

provided to all participants by same-sex, trained counselors. Participants received 15 

Chinese Yuan (approximate U.S. $1.80) for their travel expenses and time taken from 

work after they completed the study visit. Questionnaire completion and laboratory test­

ing were monitored by internal and external quality controls.

Statistical Analysis

Original questionnaire and laboratory testing data were entered into and managed 

by a DataFax system (Clinical DataFax Systems Inc., Hamilton, ON, Canada), then trans-
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ferred into a SAS (SAS Institute Inc., Cary, NC) database for analysis. HCV seropreva- 

lence rates were calculated for all subjects and for sub-groups of former plasma/blood 

donors (FPDs) and non-FPDs. Fisher’s exact 95% confidence intervals (CIs) for point 

estimates were obtained based on the assumption of binomial distributions. Univariate 

logistic analysis was first used to explore associations with HCV infection. Variables that 

were significant in the univariate model (P <0.05) were included in a multivariable logis­

tic regression model. Those variables not significant in the multivariable model were 

eliminated in a stage-wise manner, identifying variables that were independently associ­

ated with HCV seropositivity. In order to explore the association of HCV infection with 

the characteristics of commercial blood donation activities, separate sub-group analyses 

were also performed for FPDs. All probability values were reported as 2-sided.

RESULTS 

Recruitment Rates

With the assistance of village leaders, 87.6% (578/660) of selected villagers were 

contacted successfully; three (0.5%) were ineligible, and 35 (6.1%) refused to participate. 

Two persons (0.3%) refused to permit blood to be drawn, such that 538 subjects were in­

cluded in this analysis (figure 2). Nonparticipants (58% males, 71/122) had a similar sex 

distribution as the participants (50% males, 268/538) (P = 0.091), but nonparticipants 

(48% less than 30 years old, 59/122) were younger than participants (20%, 110/538) (P 

<0 .001).
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Commercial Blood/Plasma Donation 

Among 538 villagers, 119 (22.1%) had a history of selling blood or plasma: 91 

(16.9%) sold whole blood only, 7 (1.3%) sold plasma only, and 21 (3.9%) sold both. The 

prevalence rates of commercial plasma/blood donation in 12 villages ranged from 8.8% 

to 48.7% per village. The most common reasons for selling plasma/blood were a need for 

money (60.5%, 72/119) and being convinced by other people (38.7%, 46/119). Villagers 

began to sell blood as early as in 1973 and as late as 1998; 60% of the 538 villagers do­

nated from 1990 to 1995. No villager reported selling plasma or blood after 1998; the 

main reasons for stopping paid donations were their improved economic status (16.8%, 

20/119), concern about harm of blood drawing on health (16.8%, 20/119), not being 

qualified any more (15.1%, 18/119), and the closure of the illegal blood center (15.1%,

18/119). While 46.2% of FPDs had sold plasma/blood for 2 to 9 times in their lifetimes, 

3.4% reported donating >100 times. The institutions where plasma/blood was sold in­

cluded official blood collection centers (79.8%), “underground” or illegal plasma collec­

tion centers (23.5%), and government hospitals (17.6%). Of former donors, 82.4% sold 

plasma/blood outside their home Wenxi County.

HCV Prevalence and Risk Factors 

Anti-HCV antibodies were detected in 44 persons, a prevalence rate of 8.2%

(95% Cl: 4.4%-10.9%). Among former donors, 27.7% (33/119) were infected (95% Cl: 

19.9%-29.3%), and among nondonors, 2.6% (11/419) were infected (95% Cl: 1.3%- 

4.7%).
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In univariate analyses, villagers ages >35 years old had higher HCV seropreva- 

lence than those < 35 years old (table 1). There was a significant positive trend for HCV 

seropositivity and age (P  <0.001). Villagers who had attended middle school or higher 

school levels had lower HCV seroprevalence than those who attended elementary school 

or had no education (P = 0.003). HCV seropositivity was also associated with a history of 

selling blood or plasma, multiple lifetime sexual partners, and a history of blood transfu­

sion. Multivariable logistic analyses demonstrated that villagers who had ever sold blood 

or plasma (OR=14.4, 95% Cl: 7.1, 31.6) or who had received a blood transfusion 

(OR=8.3, 95% Cl: 2.1, 32.0) were far more likely to be HCV positive. An association of 

HCV infection and having had multiple sexual partners was suggested (OR=2.4, 95% Cl: 

0.94, 5.6) (table 1).

In our subgroup analysis of 119 former plasma or blood donors, univariate analy­

ses suggested that HCV infection was associated with male sex, selling plasma, selling 

plasma and/or blood in official blood centers, multiple lifetime sexual partners, and blood 

transfusion (table 2). Only male sex and selling plasma were significant in the multi - 

varible logistic regression model. Female donors were less likely to be HCV seropositive 

(OR=0.32, 95% Cl: 0.12, 0.80). Donors of plasma had a higher HCV risk than donors 

who only donated whole blood (OR=7.6, 95% Cl: 2.9, 20.9).

The odds of having donated plasma if one has HCV was 7.6 times greater than the 

odds of having donated blood (table 2). When we reran our logistic model excluding the 

28 persons who said that they had donated plasma, the risk factors stayed the same (data 

not shown), but the odds ratio for blood donation was 8.0 (95% Cl: 3.6, 18.6) compared 

to OR=14.4 when plasma and/or blood donors were included in the full model.
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Table 1. Factors associated with HCV infection in 538 residents of former commer- 
cial blood donating communities in rural Shanxi Province, China.________________

Factors No. 
(% HCV 
positive)

Unadjusted 
Odds Ratio

P-
value

Adjusted 
Odds Ratio a

P-
value

Sex
Male 268 (10.1) 1.0
Female 270 (6.3) 0.60 (0.3, 1.2) 0.11

Age
<35 years 185 (1.6) 1.0
>35 years 353 (11.6) 8.0 (2.9, 33.3) <0.001

Marriage
Single 21 (0.0) 1.0
Married 517(8.5) b b

Occupation (all were
fanners)

Flaving no other
incomes 172 (6.4) 1.0

Having other
incomes 366 (9.0) 1.5 (0.74,3.1) 0.30

Education
Elementary or lower 130(14.6) 1.0
Middle or higher 408 (6.1) 0.38 (0.2,0.73) 0.003

History of selling blood
or plasma

No 419 (2.6) 1.0 1.0
Yes 119(27.7) 14.2 (7.1,30.5) <0.001 14.4(7.1,31.6) <0.001

No. lifetime sexual part­
ners

<1 473 (7.2) 1.0 1.0
> 1 65 (15.4) 2.4(1.05,4.9) 0.027 2.4 (0.94, 5.6) 0.058

Illicit drug use
No 536 (8.2) 1.0
Yes 2 (0.0) b b

History of tooth extrac­
tion

No 403 (7.0) 1.0
Yes 135 (11.9) 1.8(0.93,3.4) 0.075

History of acupuncture
No 507 (7.9) 1.0
Yes 31 (12.9) 1.7 (0.49,4.7) 0.33

History of surgical op­
eration

No 501 (7.8) 1.0
Yes 37(13.5) 1.9 (0.61,4.7) 0.23
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Table 1. (Continued)
Factors No. 

(% HCV 
positive)

Unadjusted 
Odds Ratio

P-
value

Adjusted 
Odds Ratio3

P-
value

History of blood trans­
fusion 

No 
Yes

523 (7.3) 
15 (40.0)

1.0
8.5 (2.7, 24.9) <0.001

1.0
8.3 (2.1,32.0) 0.003

History of medical in­
jection 0 

No 
Yes

120 (5.8) 
418(8.5)

1.0
1.6 (0.72,3.9) 0.29

NOTE.a Multivariate logistic regression analysis using variables significant at the 
P  <0.05 level in the univariate models. 

b No definition.
c Intravenous or intramuscular use of medicines for treating diseases

Table 2. Factors associated with HCV seroprevalence in 119 former commercial 
plasma and/or blood donors in rural Shanxi Province, China._________________

Factors No. 
(% HCV 
positive)

Unadjusted 
Odds Ratio

P-
value

Adjusted 
Odds Ratio a

P-
value

Sex
Male 61 (37.7) 1.0 1.0
Female 58 (17.2) 0.34(0.14,0.8) 0.015 0.3 (0.12, 0.8) 0.018

Occupation (all were
farmers)

Having no other
incomes 39 (20.5) 1.0

Having other
Incomes 80 31.3) 1.8(0.73,4.6) 0.22

Education
Elementary or lower 48 (35.4) 1.0
Middle or higher 71 (31.3) 0.53 (0.23,1.2) 0.13

Ever sold plasma
No 91 (17.6) 1.0 1.0
Yes 28 (60.7) 7.2 (2.9, 18.9) <0.001 7.6 (2.9, 20.9) <0.001

Selling blood during
1991-1995

No 47 (25.5) 1.0
Yes 72 (29.2) 1.2 (0.53,2.8) 0.67
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Table 2. (Continued)
Factors No. Unadjusted P- Adjusted P-

(% HCV Odds Ratio value Odds Ratio 3 value
positive)

Frequency of selling blood
< 10 times 74 (24.3) 1.0
>10 times 45 (33.3) 1.6 (0.68,3.5) 0.29

Sold at underground blood
centers

No 91 (28.6) 1.0
Yes 28 (25.0) 0.83 (0.3, 2.1) 0.71

Sold at official blood centers
No 24 (8.3) 1.0
Yes 95 (32.6) 5.3 (1.4, 34.6) 0.03

Sold at government hospitals
No 98 (25.5) 1.0
Yes 21 (38.1) 1.8 (0.65,4.8) 0.25

No. lifetime sexual partners
<1 103(24.3) 1.0
> 1 16(50.0) 3.1 (1.05,9.3) 0.04

History of teeth extraction
No 83 (25.3) 1.0
Yes 36 (33.3) 1.5 (0.62,3.4) 0.37

History of acupuncture
No 111(26.1) 1.0
Yes 8 (50.0) 2.8 (0.63,12.7) 0.16

History of surgical operation
No 108(25.9) 1.0
Yes 11 (45.5) 2.4 (0.64, 8.5) 0.18

History of blood transfusion
No 113(25.7) 1.0
Yes 6 (66.7) 5.8(1.1,43.4)

0.049
History of medical injection b

No 33 (15.2) 1.0
Yes 86 32.6) 2.7 (0.94, 7.8)

0.064
NOTE.a Multivariate logistic regression analysis using variables significant at the 

P <0.05 level in the univariate models. 
b Intravenous or intramuscular use of medicines for treating diseases.
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DISCUSSION

This community-based cross-sectional study in rural former commercial plasma 

or blood donating communities in China found high HCV seroprevalence rates. Among 

villagers age 18-59 years old, 8.2% were infected. Among those with a history of selling 

blood or plasma, 27.7% were HCV antibody positive, while HCV seroprevalence among 

nondonors was 2.6%, similar to that in the general population of China [2, 14]. Selling 

blood/plasma was the strongest predictor for being HCV seropositive among the villagers 

in the rural communities of Shanxi Province; the risk among donors was 14.4 times 

higher than nondonors after adjusting for other confounding factors. Among former do­

nors, those who had donated plasma had 7.6 times the risk of HCV than those who had 

donated whole blood only. Caution should be taken in interpreting any association of 

HCV with whole blood donation. Plasma donation is more stigmatized than blood dona­

tion in the study communities, as local residents logically relate plasma donation, where 

erythrocytes were reinfused, with risk of HIV infection. Some plasma donors may have 

reported themselves as blood donors, the so-called social desirability bias [15]. We did 

not observe an association of the type of blood collection center with HCV infection, 

unlike the association reported elsewhere of illegal private blood collection center and 

HIV infection [16]. Whether this reflects the poor memories persons have of the type of 

donation center or whether there were also blood hygiene problems in government blood 

bank services is not known.

Exposure to contaminated blood or blood products is the major risk factor for 

HCV infection; sexual transmission of HCV is far less efficient [17]. A prospective study 

reported that persons in long-term monogamous partnerships had a risk of 0% to 0.6%
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per year for HCV seroconversion, while persons with multiple partners or those at risk 

for sexually transmitted diseases had a risk of 0.4% to 1.8% per year [18]. Our study 

showed that villagers who received blood transfusion had about 8 times of risk for HCV 

seropositivity than those who had no history of blood transfusion, suggesting the vital 

need for local blood banks to screen all blood products for HCV. Villagers with >1 life­

time sexual partner also had a higher risk of HCV seropositivity than those with <1 sex­

ual partner (P = 0.058). Further studies with larger sample sizes would be needed to con­

firm any independent association of multiple sexual partners and HCV infection in these 

communities.

Older age and lower education were associated with HCV seropositivity in uni­

variate analyses, but these associations were not significant in multivariate analysis.

These observations may be related to a cohort effect. Commercial plasma donation prac­

tice was prevalent about 10 years before our survey was conducted. A majority of villag­

ers who sold plasma/blood in the early 1990s were older by the time of our 2003 survey. 

They also have a lower educational level than does the younger generation. It is likely 

that selling plasma or receiving blood transfusion is the risk factor of importance, with 

age and education associated with the exposure, not the outcome per se. Among those 

who reported a history of selling plasma/blood, females had a lower risk than males. No 

biological mechanism has been reported to suggest that males are more vulnerable to 

HCV infection; this difference of HCV prevalence between sexes might imply unmeas­

ured risks for male former blood donors.

Our community-based survey had a number of methodological strengths. We 

conducted a community census from which a random sample was drawn. The study was
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well explained to the villagers during the Village Health Camp before the study and dur­

ing individual informed consent, and the participation was high even though it was totally 

voluntary. A majority of nonparticipations were due to temporary out-migration, and only 

6% of these contacted villagers refused. Given China’s extensive health care networks, 

extending to the village level, our experience suggests that good epidemiologic studies 

can be undertaken even in rural China in collaboration with local public health depart­

ments and community leaders. Our study also had limitations. We did not successfully 

identify communities with high HIV infection rates (only 7 of 538 [or 1.3%] were HIV 

infected), making our study of risk for HIV infection impossible. Our study was con­

ducted about a decade after the exposures occurred, so death and out-migration may have 

altered our findings. HIV-related deaths may lead to underestimation of HCV prevalence, 

as HCV shares a blood transmission route with HIV. Nonparticipants were younger than 

participants and less likely to have been infected with HCV though plasma donation; a 

majority of the nonparticipants were temporary out-migrants (81/120) and may have been 

more likely to practice risk behaviors, such as using illicit drugs or commercial sex. 

Therefore, a lack of data regarding nonparticipants may bias the estimate of HCV preva­

lence in either direction. Nonetheless, we believe that our evidence is strong to indicate 

that unhygienic plasma donation and receipt of blood transfusion have been strong risk 

factors for HCV infection in rural central China. Improved blood collection and blood 

banking practices are an urgent health priority.
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ABSTRACT

Illegal paid plasma donation activities in the late 1980s and early 1990s caused 

many HIV and HCV infections in rural China due to the use of unsterilized equipment 

and reinfusing pooled red blood cells to donors. In order to estimate the prevalence of 

HIV and HCV coinfections, and to investigate the risk factors, a cross-sectional study 

was conducted among adult residents in rural Shanxi Province, China. Blood samples 

were collected for testing of HIV and HCV antibodies; a structured questionnaire was 

administered. Risk factors were explored with Cochran-Armitage trend tests and ordinal 

logistic regression models. Of 3062 participating villagers, 29.5% reported a history of 

selling whole blood or plasma, and 8.3% had ever sold plasma alone. HIV seoropositivity 

was confirmed by Western blot in 1.3% of subjects, while 12.7% were HCV antibody 

positive. The coinfection rates of HIV and HCV were 1.1% among all study subjects,

85% among HIV positive subjects, and 8.7% among HCV positive subjects. Factors as­

sociated with coinfection were residence in a village with a prior illegal plasma collection 

center (OR=2.7, 95% Cl: 2.1, 3.5), male sex (OR=7.7, 95% Cl: 3.8, 15.8), older age 

(OR=1.6, 95% Cl: 1.2, 2.0), lower education (OR=1.4, 95% Cl: 1.1, 1.8), and a history of 

selling plasma (OR=14.1, 95% Cl: 10.5, 18.9). Having a spouse infected with HIV or 

HCV was also significantly associated with coinfection. HCV infection must be consid­

ered as HIV prevention and treatment projects are launched in rural China.

INTRODUCTION

During the late 1980s and early 1990s, illegal commercial plasma/blood collec­

tion was common in selected rural areas of central and eastern China; the practice of
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pooling blood and reinfusing red blood cells into donors of the same blood types caused a 

rapid spread of several blood-bome diseases, including hepatitis C virus (HCV) and hu­

man immunodeficiency virus (HIV) infections [1-3]. The high baseline prevalence of 

hepatitis B in the general population of China has not been associated closely with illegal 

plasma donation [2, 4], The first recognized outbreak of HCV infection among plasma 

donors occurred in 1985 [1]. Since then, several studies have investigated HCV infection 

among former plasma or blood donors (FPDs), in whom a prevalence of 17.1% to 72.8% 

has been documented [2, 5, 6], The spread of HIV among FPDs was first identified 

around 1995 [7], In subsequent epidemiologic studies HIV prevalence ranged from 0.2% 

to 56.1% among FPDs in village surveys from areas with known illegal plasma donation 

practices [2-4, 8]. Prior studies suggest that 68%-87% of HIV-positive FPDs were coin­

fected with HCV [4, 9], but these did not represent community samples.

Due to shared risk factors for transmission, coinfection with HIV and HCV is 

common [4, 9]. Several studies suggested that HIV coinfection can accelerate the natural 

course of chronic hepatitis C, increase the risks for liver cirrhosis and hepatocellular car­

cinoma, and cause decompensated liver disease [10, 11]. Other studies have shown an 

increased risk of progression to acquired immunodeficiency syndrome (AIDS) and 

AIDS-related death among HFV-HCV-positive persons, suggesting that HCV coinfection 

may accelerate the course of HIV disease [12, 13], In addition, hepatitis C infection may 

affect the management of HIV infection by increasing the incidence of liver toxicity as­

sociated with certain antiretroviral regimens [14, 15]. For all of the above reasons, we 

undertook the current study among rural Chinese communities with FPDs and HIV/AIDS
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cases to estimate the prevalence of HIV and HCV coinfection and to characterize risk 

factors.

METHODS

This cross-sectional study was conducted in southern Shanxi Province, near He­

nan Province, the epicenter of HIV/AIDS acquired through unsanitary plasma collection.

A pilot study among 538 randomly selected adult villagers from 12 villages found that

1.3% participants were infected with HIV, and 8.2% were infected with HCV (Hanzhu 

Qian, unpublished data). Four of these 12 villages were selected based on the basis of 

both the willingness of village leaders to collaborate and the higher frequency of plasma 

or blood donation in the pilot study.

All of the 3718 villagers aged 18 to 64 years in these 4 villages were invited to 

participate in this study in May and August 2004. Standardized questionnaire interviews 

administered by same-sex, trained interviewers sought demographic and medical histories 

and behavioral data, including blood donation history. Venous blood was collected for 

testing of HIV and HCV antibodies. Each blood sample was screened by enzyme-linked 

immunosorbent assay (ELISA) (GBI Biotech Co., Ltd., Beijing, China) for HIV antibody, 

and positive tests were confirmed by HIV-1/2 Western Blot immune assay (HIV Blot 2.2 

WB, Genelabs Diagnostics, Singapore). HCV antibody was tested using enzyme im- 

muno-absorbent assay (EIA) (DiaSorin S.P.A., Suyog Diagnostics Pvt. Ltd., Italy). Indi­

vidual pre- and post-test counseling was provided to all participants. Before any study 

data were solicited, written informed consent was obtained from each participant. The 

study protocol was approved by institutional review boards of the Chinese National Cen­
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ter for AIDS/STD Prevention and Control and the University of Alabama at Birmingham, 

and by the National Institute of Allergy and Infectious Diseases.

Statistical analysis was performed using SAS version 9.0 (SAS Institute Inc., Cary, 

NC). The point prevalence of HIV and HCV infection was calculated and compared be­

tween plasma/blood donors and nondonors. The Cochran-Armitage trend test was per­

formed to compare trends between 3 groups of subjects: HIV- and HCV- coinfected, 

monoinfected, and negative subjects. Ordinal logistic regression (cumulative logit model) 

of the trichotomous dependent variable (coinfection, monoinfection, or no infection) was 

undertaken to adjust for a number of covariates of sociodemographic and risk factors 

associated with infection status. Ordinal logistic models were also fit in a subgroup of 

male and female subjects separately to explore the association of HIV or HCV status of 

the spouse with coinfection. Test results were considered significant for association with 

a two-sided P value of <0.05.

RESULTS

Of the 3718 villagers, 3602 (82.4%) participated in the study and contributed 

blood samples for HIV and HCV testing, and were therefore included in this analysis. 

Nonparticipants were younger (36.7% less than 30 years old, 241/656) than participants 

(17.8%, 550/3062), and more likely to have never been married (11.6% single, 76/654) 

than participants (3.8%, 116/3062), but similar in sex distribution and educational level.

Among the 3602 participants, 50% were males; 70.7% had attended middle 

school or above; 96.2% were married; all participants were Han majority ethnicity;

53.9% had other incomes in addition to farming; the mean age was 41 years old; and
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29.5% (904/3062) had a history of selling plasma or blood (1.2% plasma only, 21.2% 

whole blood only, and 7.1 % both). Those who had ever donated plasma accounted for 

8.3% of all participating villagers.

HIV seropositivity was detected in 40 (1.3%) villagers; HIV seroprevalence in 

those who sold blood or plasma was 30 times higher than in those who did not (P  <0.001). 

HCV seropositivity was detected among 389 (12.7%) villagers; donors had nearly 10 

times of risks than nondonors (P <0.001). All 34 (1.1%) HIV- and HCV-coinfected vil­

lagers were FPDs (table 1). Of the 40 HIV-infected villagers; 85% were HCV antibody 

positive; of the 389 HCV-infected villagers, 8.7% were coinfected with HIV.

Table 1. HIV and HCV infections in former plasma/blood donating commu-
nities in Shanxi Province, China.

Infection
Donors 

(n=904, %)
Non-donors 
(n=2158, %)

OR 
(95% Cl) P

HIV 37(4.1) 3 (0.14) 30.7 (11.1, 127) <0.001

HCV 288 (31.9) 101 (4.7) 9.5 (7.5, 12.2) <0.001

HIV and HCV 34 (3.8) 0 (0.0) Not defined <0.001*
NOTE. OR=odds ratio; CI=confidence interval. * Fisher’s exact test.

There were significant trends for association across the 3 infection categories 

(dually, singly, and not infected) for residence in a village with a plasma collection center 

in the mid-1990s (P < 0.001), male sex (P < 0.001), low education level ( <6 years of 

school) (P < 0.001), older age ( >30 years) (P < 0.001), history of selling plasma (P <

0.001), and history of dental extraction (P < 0.001) (table 2). There was no trend for as­

sociation with being married or history of donating only whole blood, though these two 

variables were statistically significant (table 2).
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Table 2. Factors associated with HIV-HCV coinfected, mono-infected, and non- 
infected status among villagers in rural Shanxi Province, China.___________

Factor Coinfected 
(34, 1.1%)

Monoinfected 
(361, 11.8%)§

Non-infected 
(2667, 87.1%)

P ’

Village with a plasma 
collection center

20 (58.8) 203 (56.2) 778 (29.2) <0.001

Male 24 (70.6%) 200 (55.4%) 1306 (49.0%) 0.001

Education (<6 years) 19 (55.9%) 149 (41.3%) 728 (27.3%) <0.001

Age ( >30 years) 34(100.0) 353 (97.8) 2125 (79.7) <0.001

Marriage (ever mar­
ried)

33 (97.1%) 357 (98.9%) 2556 (95.8%) 0.01 $

Occupation (have 
other incomes)

20 (58.8%) 173 (47.9%) 1457 (54.6%) 0.08

History of selling 
plasma

25 (73.5%) 138 (38.2%) 91 (3.4%) <0.001

History of selling 
whole blood only

9 (26.5%) 119(33.0%) 522 (19.6%) <0.001*

No. lifetime sexual 
partners, mean(SD)f

1.4 (1.9) 1.2 (0.6) 1.2 (1.5) 0.69

Illicit drug use 0 (0.0%) 3 (0.8%) 9 (0.3%) 0.31

History of dental ex­
traction

13 (38.2%) 134(37.1%) 784 (29.4%) 0.002

History of acupuncture 2 (5.9%) 23 (6.4%) 131 (4.9) 0.26

History of surgical op­
eration

0 (0.0%) 32 (8.9%) 194 (7.3) 0.95

History of blood trans­
fusion

0 (0.0%) 9 (2.5%) 3(1.2) 0.20

History of medical in­
jection

24 (70.6%) 244 (67.6%) 1919 (72.0) 0.13

NOTE.5 Monoinfected = (HCV only, N=355 [11.6%] or HIV only, N=6 [0.2%]); 
Cochran-Armitage trend test. 

f by ANOVA.
: Group proportions differ significantly, but not a trend association.

The six factors showing a significant trend in the Cochran-Armitage trend test 

were included in ordinal logistic regression models comparing multivariable association 

across the 3 infection categories. Adjusted associations with the trends toward dual infec­
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tion that remained significant were residence, male sex, older age, low education level, 

and history of selling plasma. Ordinal logistic regression models were also fit separately 

for male and female subjects. Residence, age, and history of selling plasma were inde­

pendently associated with a trend toward coinfection in both male and female subjects. 

The association with the trend toward coinfection in both men and women were particu­

larly strong when the spouse was HIV infected and weaker but still significant when the 

spouse had an HCV infection (table 3).

Table 3. Factors associated with HIV-HCV coinfected, mono-infected, and non­
infected status among villagers in rural Shanxi Province, China, as predicted 
by cumulative logit models.______________________________________________

Infection
Among all sub­

jects 
Adjusted OR 

(95% Cl)

Among males 
Adjusted OR 

(95% Cl)

Among females 
Adjusted OR 

(95% Cl)

Residing in a village 
with an illegal 
plasma collection 
center

2.7 (2.1, 3.5) 3.5 (2.4, 5.0) 1.6(1.05,2.5)

Male 7.7 (3.8, 15.8) NA NA

Age ( >30 years) 1.6 (1.2, 2.0) 8.8 (2.7, 53.8) 4.4 (1.6, 18.1)

Education (<6 
years)

1.4 (1.1, 1.8) 1.6 (1.1, 2.5) -

History of selling 
plasma

14.1 (10.5, 18.9) 13.2 (8.3,21.3) 9.7 (6.0, 15.7)

HIV positive spouse NA 12.0(2.9, 54.1) 9.6 (3.2, 30.1)

HCV positive spouse NA 2.4 (1.5, 3.7) 2.4 (1.5, 3.8)

NOTE. OR=odds ratio; CI=confidence interval; NA=not applicable.
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DISCUSSION

Our community-based study showed a higher prevalence of HCV infection 

(12.7%) among residents in the rural communities where illegal plasma and blood collec­

tion was common in the mid-1990s, compared to 3.2% in the general population in 

mainland China [16]. A moderate prevalence (for China) of HIV infection (1.3%) was 

found in this study, lower than those in other village surveys in Chinese plasma donating 

communities [2-4, 8]. Eighty five percent of HIV-infected villagers were coinfected with 

HCV, and 8.7% of HCV-infected villagers were coinfected with HIV. In univariate 

analyses, increasing trends across the 3 categories of infection toward coinfection were 

observed for being male, low education, older age, history of selling plasma, history of 

teeth extraction, or residence. History of unhygienic plasma donation showed a consis­

tently strong association with HIV-HCV coinfection in ordinal multivariable logistic re­

gression models adjusted for other potential risk factors. Residence in a village where an 

illegal plasma collection center was operated in the mid-1990s and age above 30 years 

were also independently associated with coinfection. HIV or HCV seropositivity of the 

spouse was significantly associated with coinfection in sub-group analyses in male and 

female villagers. We cannot exclude transmission of HIV or HCV through sexual inter­

course or other close interpersonal contacts. However, transmission of these viruses via 

former plasma donation seems more likely in the vast majority of cases.

Our study had several strengths. Over 82% of villagers age 18 to 64 years volun­

tarily participated in the study, and this age cohort included most of the villagers who 

sold plasma or blood 10 years ago. The study was limited somewhat by the reluctance of 

some villagers to participate in the study, usually because of their fears of receiving posi­
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tive test results. We conducted the study nearly a decade after the illegal plasma collec­

tion practices were widespread in these communities. These factors may have led to un­

derestimation of the prevalence due to differential nonparticipation, out-migration or 

death. However, nonparticipants tended to be younger than participants, and those less 

than 30 years old were unlikely to have sold plasma/blood 10 years ago.

In countries where highly active antiretroviral therapy is available, both mortality 

and incidence of new AIDS-defming disease have declined among people with HIV in­

fection [17, 18]; meanwhile, chronic liver disease has become increasingly prevalent and 

constitutes a very important cause of morbidity and mortality in the HIV-HCV coinfected 

population [19]. HIV-HCV coinfection may present an especially daunting medical and 

public health challenge to the rural Chinese communities affected by this outbreak. About 

half of the villagers who were infected with HIV a decade ago are estimated to have de­

veloped AIDS [20], Many infected villagers have not received HIV or HCV testing and 

are unaware of their status; infections will continue to be transmitted via iatrogenically or 

sexually in these zones, where injection drug use is fortunately rare. The China CARES 

Project is providing free antiretroviral (ARV) therapy; however, rural areas in China lack 

facilities and staff to perform laboratory monitoring for side effects of ARV treatment. 

Our study findings underscore the importance of considering coinfection of HCV while 

providing HIV treatment and prevention in rural former plasma donation communities.
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SUMMARY CONCLUSION

Overview o f Results

We reviewed the magnitude of the HIV/AIDS epidemic and the social 

characteristics and geographic distribution of at-risk groups in China. We analyzed the 

data from a cross-sectional study conducted in 2003 and 2004 in rural Shanxi Province, 

China, where 20%-30% of adult villagers sold plasma/blood in the mid 1990s.

Our review showed that the HIV/AIDS epidemic in China is thus far largely 

concentrated in selected areas and population sub-groups but is on an upward trend. Sub­

groups at higher HIV risk are shifting from IDUs and FPDs to female sex workers and 

their clients, and men who have sex with men. Those already infected people, especially 

infected rural residents, represent a significant treatment and care challenge in some 

heavily afflicted areas.

Analysis of the pilot study data from 524 randomly selected adult villagers found 

that the knowledge of HIV transmission routes and prevention was fairly good, but 

misconceptions were also common. Discriminatory attitudes were prevalent and were 

independently associated with lower knowledge of HIV/AIDS, lower education, older 

age, and married status. HCV seroprevalence rates were 8.2% in all participants, 27.7% 

in FPDs, and 2.6% in nondonors. Selling plasma/blood and receiving a blood transfusion 

were independently associated with HCV.

Analysis of the main study data from 3062 villagers showed that HIV 

seoropositivity was confirmed in 1.3% of subjects, while 12.7% were HCV seropositive.
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HIV-HCV coinfection rates were 1.1% in all subjects, 85% in HIV-positive sub­

jects, and 8.7% in HCV-positive subjects. Factors associated with coinfection were his­

tory of selling plasma, residence in a village with a prior plasma collection center, male 

sex, older age, and lower education level.

Strengths

This community-based study had a number of methodological strengths. A com­

munity census was conducted in 12 villages, from which a random sample was drawn for 

the pilot study. In the main study, all adult villagers in 4 of the 12 villages are invited to 

be screened for eligibility of participating in the study. In the pilot study, the refusal rate 

was only 6%, while the enrollment rate was over 90%; over 82% of villagers participated 

in the main study. The age groups of participating villagers included most of the villagers 

who sold plasma or blood 10 years ago. Large sample size enhanced the precision of es­

timates of prevalence rates. Voluntary participation, high enrollment rate, confidential 

interview, and strict quality control increased the validity of the data.

Limitations

Our study also had weaknesses. This study did not successfully identify commu­

nities with high HIV infection rates (only 1.3% were HIV infected), which made it im­

possible for us to estimate the secondary transmissions of HIV from infected FPDs to 

their spouses, other sexual partners, and general population via sexual, iatrogenic routes 

— a current public health concern. This study was conducted about a decade after the ex­

posures occurred, so death and out-migration may have altered our findings by resulting
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in underestimation of the prevalence rates. Nonetheless, we believe that our evidence is 

strong enough to indicate that unhygienic blood and plasma donation are important risk 

factors for HCV infection and its coinfection with HIV in rural central China. Nonpar­

ticipation in our study might affect our results; most of nonparticipants left villages sea­

sonally for temporary jobs and might be more exposed to HIV/AIDS educational infor­

mation, i.e., their misconceptions and discriminatory attitudes might be lower than par­

ticipants, but non-participation is not likely to imperil our a prior hypothesis testing of 

the relationship between knowledge and attitude. Some villagers might be reluctant to 

participate in the study because of their fears of positive testing results. However, our 

data showed that non-\participants tended to be younger than participants; young villag­

ers less than 30 years old were unlikely to have sold plasma/blood 10 years ago.

Implications

The growing epidemic trend of HIV/AIDS underscores the urgency of scaling up 

interventions among at-risk sub-group populations as well as the need to educate the gen­

eral population. HCV coinfection is common among HIV-infected villagers, and may fa­

cilitate the disease progression of AIDS and worsen the result of ARV therapy of AIDS 

patients. HCV infection should be considered in HIV intervention and care projects. Mis­

conceptions and discrimination toward persons with HIV/AIDS are prevalent; the nega­

tive association between discriminatory attitudes and knowledge suggests that commu­

nity education to eliminate misconceptions and increase knowledge may help reduce 

HIV/AIDS stigma and discrimination.
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THE UNIVERSITY OF 
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