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Investigations of acute cases of HCV infection
from 1991 to 1995 by the Centers for Disease
Control and Prevention have indicated that risk
factors for HCV transmission can be identified
approximately 90% of the time.1 The majority
are associated with high-risk drug use: 54%
through injection drug use and 5% through
snorting drugs. Other risk factors include sexual
contact with a partner who is positive for HCV
antibodies (anti-HCV positive; 15%), a history of
sexually transmitted diseases (4%), occupational
exposure (4%), household contacts (3%), and
having received blood products prior to 1987 or
blood transfusions prior to 1992 (4%). The
nature of HCV transmission among injection
drug users (IDUs; i.e., exposure to contaminated
blood through shared drug paraphernalia) is well
documented, whereas HCV transmission
through sexual contact with sexual partners is
less understood.2

RNA for HCV has been detected in both
semen3 and saliva,4 but epidemiological studies
have indicated that sexual transmission of HCV
is rare and may depend upon the presence of
other risk factors. For example, HCV transmis-
sion from an infected to an uninfected partner is
seldom observed among heterosexual couples
who are in long-term, monogamous relation-
ships.5,6 By contrast, a US national study showed
that risk of HCV infection was about 5 times
higher (odds ratio [OR]=5.2; 95% confidence
interval [CI]=1.5, 18.2) for persons who had 20
or more lifetime sexual partners compared with
persons who had fewer lifetime sexual partners,
after control for intravenous and nonintravenous
drug use, blood transfusions before 1992, pov-
erty, race/ethnicity, age, gender, and place of
birth.7

Recent studies of high-risk sexually trans-
mitted disease (STD) clinic populations have
yielded inconsistent findings. On the one hand,
D’Souza et al. reported that sexual risk factors
significantly associated with anti-HCV positiv-
ity at the univariate level were no longer

significant after adjustment for drug use and a
history for transfusion, indicating that much of
the association between risky sexual behavior
and HCV infection could be attributed to the
association of risky sexual behavior with drug
use.8 On the other hand, Gunn et al. observed a
significant relation between having sexual inter-
course with a partner who injected drugs and
HCV antibodies in STD clinic patients who
did not have a history of injection drug use.9

and Weisbord et al. reported that having with
an HCV-positive partner was still significantly
related to HCV infection after adjustment for
injection drug use.10

Studies in another high-risk population, men
who have sex with men (MSM), suggest that
coinfection with HIV increases the risk of sex-
ual HCV transmission. Cohort studies of MSM
with a low prevalence of HIV positivity found a
low incidence of HCV among non-IDUs, sug-
gesting that HCV is not readily transmitted by
sexual activity between men.11–13 However, data
from the large Swiss HIV Cohort Study revealed
that unsafe sexual activity was significantly

related to acquisition of HCV among non-IDUs
who contracted HIV by having sex with a man
who was an MSM, and risk of HCV conversion
was higher among younger MSM.14 Recent case
reports found that acute HCV infections among
MSM who were positive for HIV were associated
with nonintravenous drug use during sexual
intercourse, unprotected active and passive fist-
ing potentially leading to mucosal damage, and
concomitant STDs (e.g., rectal lymphogranuloma
venereum or syphilis).15–17 These findings sug-
gest that sexual transmission of HCV may be
enhanced by behaviors associated with bleeding
during sexual activity and by immune defi-
ciencies that promote high titers of HCV in men
who are positive for both HIV and HCV or may
increase the susceptibility of their partners who
are HIV positive but HCV negative.

We sought to determine whether detailed
questions about risky sexual behavior among
STD clinic patients (e.g., asking about exposure
to bleeding or sores during sexual activity)
would shed light on practices that might be
involved in sexual transmission of HCV. We
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also sought to investigate the possibility that
HCV transmission between sexual partners
might take place via exposure to bleeding
caused by intimate partner violence, rather
than or in addition to unsafe sexual practices.
This mechanism was suggested by a case report
of HCV transmitted via a bloody fist fight18 and
research indicating that risky sexual behavior
(e.g., having multiple sexual partners) is positively
associated with intimate partner violence.19–21To
address these questions we conducted a case–
control study with data from a study of alcohol
and drug use, risky sexual practices, intimate
partner violence, and other risk factors for HCV
transmission in STD clinic patients.

METHODS

Procedures

Data on patients of a publicly funded, inner-
city STD clinic in western New York State were
collected from January 2001 through January
2004 (Table 1). All patients were screened for
HCV antibodies with Abbott anti-HCV EIA 2.0
(Abbott Laboratories, Abbott Park, IL). A his-
tory of HCV infection was confirmed by one of
the following tests: COBAS AMPLICORE HCV
Quantitative RNA PCR analysis (F. Hoffman-
LaRoche Ltd, Basel, Switzerland), COBAS
AMPLICOR HCV Qualitative PCR analysis (F.
Hoffman-LaRoche Ltd, Basel, Switzerland), or
CHIRON RIBA* HCV 3.0 (Novartis Vaccines &
Diagnostics Inc, Emeryville, CA). Of 7860
unique patients seen during the study period,
266 were anti-HCV positive for a prevalence
rate of 3.4%. Clinic nurses used a brief com-
puterized questionnaire to screen 6731 pa-
tients (86%) for alcohol use and illicit drug use
as part of their routine care. They also checked
for tattoos and evidence of injection drug use
during the patient’s physical examination.
All anti-HCV–positive patients and a system-
atic sample of anti-HCV–negative patients
(N=1769) were selected for a computer-
assisted self-interview to obtain data on fre-
quent casual sexual activity, sexual activity with
high-risk partners, exposure to blood or sores
during sexual activity, intimate partner vio-
lence, blood transfusions prior to 1992, and
sharing razors or toothbrushes. The computer-
assisted self-interview was administered in a
private room; a research nurse was available to
answer questions and to read the interview

questions to any participants who wanted help.
Participants were guaranteed confidentiality
and compensated for their time.

Sample

Interviews were completed with 172 anti-
HCV–positive case participants (65%), and
1095 anti-HCV–negative control participants

(62%). All but 2 patients completed the inter-
view on their own. An analysis for response
bias comparing anti-HCV–positive and anti-
HCV–negative patients who were and were not
interviewed indicated minor differences in de-
mographic characteristics, STD history, and
number of lifetime sexual partners that were
unlikely to influence findings. Consistent with

TABLE 1—Sample Sociodemographic Characteristics and HCV Risk Factors According

to HCV Antibody (Anti-HCV) Status Among Patients of an STD Clinic: Western

New York State, 2001–2004

Anti-HCV Positive

(n = 170)

Anti-HCV Negative

(n = 345)

Men, % 68.1 60.0

Age, mean (SD) 43.9* (7.4) 42.0 (9.5)

Black, % 74.7** 62.3

Education, %

Less than high school 31.2 24.3

High school diploma or GED 31.2 31.3

More than high school 37.6 44.3

Marital status, %

Single 74.7 76.5

Married 13.5 13.3

Divorced or widowed 11.8 10.1

Sexual orientation, %

Heterosexual 87.6 90.7

Homosexual 4.1 5.2

Bisexual 8.2 4.1

Frequent casual sexual intercourse, mean (SD) 4.0*** (1.3) 3.5 (1.3)

Lifetime prevalence (ever vs never experienced), %

Injection drug use 65.3*** 6.4

Received blood transfusion before 1992 8.8 8.4

Shared razors 35.3*** 12.5

Shared toothbrushes 31.8* 21.4

Tattooed under nonsterile conditions 10.0** 2.6

Shared straws to snort drugs 56.5*** 23.5

Sexual intercourse with high-risk persons 77.6*** 46.1

Exposed to blood during sexual activity 74.7 67.0

Exposed to sores during sexual activity 21.2 18.3

Minor intimate partner violencea 90.0** 80.0

Severe intimate partner violenceb 73.0*** 57.4

Intimate partner violence with injuriesc 69.4*** 52.2

Bleeding caused by intimate partner violence 67.1*** 43.5

Note. GED = general equivalency diploma; STD = sexually transmitted disease. Data on HIV status we are not tabled; only 3
participants were positive for HIV. Two of the 3 were also positive for anti-HCV, and both had injected drugs; the other was
negative for anti-HCV and had not injected drugs. P values were obtained by using the c2 test for percentages and analysis of
variance for means.
aFor example, slapping or shoving.
bFor example, beating up or using a knife or gun.
cFor example, needing to see a doctor or breaking a bone.
*P < .05; **P < .01; ***P < .001.
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the age distribution of anti-HCV positivity in
the household population,7 STD clinic patients
with HCV antibodies were substantially older on
average than were those without. To adjust for
this confounding factor, we group matched on
age. All participants older than 35 years were
retained for the study (155 as cases and 315 as
controls, a ratio of approximately 2 control
participants for every case participant). Only
17 case participants were younger than 35
years. To group match participants on age, 34
patients were randomly selected from among
the 780 control participants younger than 35
years, for a total of 172 case participants and
349 control participants.

Twenty-two patients (4%) had missing data
in 3 or fewer variables on risky sexual activity
or intimate partner violence. Because a very
small amount of data was missing, we replaced
these missing data by using the expectation–
maximization imputation missing data proce-
dure implemented in SPSS 14.0 (SPSS Inc,
Chicago, IL). However, 6 clients were excluded
from data analyses because information regard-
ing nonsterile tattoos and sharing razors was
not available. The final sample consisted of 515
participants—170 as cases and 345 as controls.

Measures

We used 4 items to assess frequent casual
sex: (1) lifetime number of sexual partners
(scored 1–6: 1=1; 2=2–4; 3=5–9; 4=10–
20; 5=21–50; and 6=more than 50), (2)
average time to first sexual intercourse after
meeting a new partner (scored 1–6: 1=more
than a year; 2=6 months to a year; 3=1–5
months; 4=1–3 weeks; 5=2 days to 1 week;
and 6=on the first day), (3) frequency of
having sexual intercourse on the first meeting,
and (4) frequency of engaging in1-night stands.
We used the same scale to measure the latter
2 items (scored 0–7: 0=never,1=once, 2=2–
3 times, 3=4–6 times, 4=7–10 times, 5=11–
20 times, 6=21–50 times, and 7=more than
50 times). The Cronbach a for these items was
.83, indicating good internal consistency. A
mean score was calculated over these items to
represent an overall level of having frequent
casual sexual intercourse.

We assessed sex with high-risk partners
by asking respondents how often in their life-
times they had had sexual intercourse with (1)
injection drug users, (2) former prisoners,

(3) persons with HIV, and (4) persons with
hepatitis. We used a 6-point scale to mea-
sure these behaviors (scored 0–5: 0=never;
1=once; 2=2–4 times; 3=5–10 times;
4=11–50 times; and 5=more than 50 times).
The highest score reported in response to these
4 questions was taken to indicate level of
sexual involvement with high-risk partners.
This method was used to avoid overestimating
the frequency of sexual intercourse with high-
risk partners because the same partners with
2 or more risk factors might have been re-
ported more than once. Although this method
may have underestimated frequencies for these
categories of behaviors, alternative scoring
methods (i.e., summing the frequency scores or
taking their mean) yielded comparable results.
A similar method was employed to score our
measures of exposure to blood and sores dur-
ing sexual activity.

We assessed exposure to blood during sex
by asking respondents a series of questions
about the lifetime frequency of engaging in the
following sexual behaviors: (1) having vaginal
sexual intercourse when they or their partners
had an injury involving bleeding (e.g., scratches
or cuts); (2) scratching or biting their partners
or being scratched or bitten by their partners so
hard that it drew blood; (3) they or their
partners bleeding as a result of engaging in
rough sexual activity or sado-masochistic sex-
ual activity in which 1 or both partners used
whips, bondage, or other means of intentionally
causing pain, injury, or bleeding; (4) engaging
in anal sexual intercourse that caused pain or
bleeding either to them or to their sexual
partners; and (5) exposure to menstrual blood
during sexual intercourse. We used a 6-point
scale to measure respondents’ bleeding and
bleeding by their partners (scored 0–5:
0=never; 1=once; 2=2–4 times; 3=5–10
times; 4=11–50 times; and 5=more than 50
times). The highest score of the responses to
these questions was taken to indicate fre-
quency of exposure to blood during sexual
activity.

We assessed exposure to sores while having
oral sex by asking respondents how often in
their lifetimes they had engaged in oral sex
while either they or their sexual partners had a
sore or raw area near the genitals or the mouth
(e.g., split lip, gum disease, or cold sores). Again,
we measured these behaviors separately for

respondents and their partners with a 6-point
scale (scored 0–5: 0=never; 1=once; 2=2–4
times; 3=5–10 times; 4=11–50 times; and
5=more than 50 times). The highest score of
responses to these questions was taken to
indicate level of exposure to sores during oral
sex.

To assess bleeding caused by intimate part-
ner violence we used the revised conflict tactic
scale22 to ask respondents about the frequency,
since they were aged 14 years, of violence
involving an intimate partner. The revised con-
flict tactic scale subscales included minor physical
assaults (5 items), such as slapping or shoving;
severe physical assaults (7 items), such as beating
up or using a knife or gun; and injuries (6 items),
such as needing to see a doctor or breaking a
bone. Scales were assessed twice, for violence
perpetrated by respondents and violence perpe-
trated by respondents’ partners. Items were
scored 0 to 7: 0=never;1=once; 2=2–5 times;
3=6–10 times; 4=11–20 times; 5=21–50
times; 6=51–100 times; and 7=more than 100
times. Interviewers then listed aloud the types of
intimate partner violence the respondents had
just reported perpetrating and asked how fre-
quently they had caused their partners to bleed.
This question was repeated to assess the lifetime
frequency of partners’ violence causing respon-
dents to bleed. The higher score of the latter 2
questions was taken to indicate frequency of
bleeding by respondents or their partners caused
by intimate partner violence.

Other HCV risk factors assessed were
whether participants had ever injected drugs,
shared straws to snort drugs, obtained tattoos
under nonsterile conditions, or received blood
transfusions prior to 1992, and frequencies of
sharing razors and toothbrushes scored on a
6-point scale (scored 0–5: 0=never; 1=once;
2=2–4 times; 3=5–10 times; 4=11–50
times; and 5=more than 50 times). Data on
HIV status was abstracted from clinic records.

We also determined respondents’ sociode-
mographic characteristics, including age, gen-
der, race/ethnicity, marital status, and educa-
tional achievement.

Data Analysis Plan

Distributions of scores for sexual activity
with high-risk partners, exposure to blood or
sores during sexual activity, intimate partner
violence scales, and bleeding caused by
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intimate partner violence were highly skewed.
In descriptive analyses, these scores were di-
chotomized in terms of whether case partici-
pants and control participants had ever (1) or
never (0) had these experiences. The signifi-
cance of differences between case participants
and control participants was tested by using
the c2 test for percentages and analysis of
variance for means. Risk factors with scores
having skewed distributions were log trans-
formed for inclusion in regression analyses.
Univariate logistic regression analyses were
conducted to examine bivariate associations of
HCV risk factors and sociodemographic char-
acteristics with anti-HCV status. Multivariate
logistic regression analyses predicting anti-
HCV status were conducted on variables sig-
nificantly associated with anti-HCV status at
the univariate level.

RESULTS

Sample sociodemographic characteristics
and HCV risk factors are summarized in Table
1 according to anti-HCV status. Average scores
for frequent casual sexual intercourse are
presented, but exposure to other risk factors is
expressed in terms of ever versus never having
been exposed. Anti-HCV–positive patients
were more likely to be Black and were slightly
older, but they did not differ significantly from
anti-HCV–negative patients on gender, educa-
tional level, marital status, or sexual orienta-
tion. As expected, case participants were more
likely than were control participants to have
been exposed to HCV risk factors. In addition
to injection drug use, case participants were
more likely to have shared razors and tooth-
brushes, shared straws to snort drugs, and
obtained tattoos under nonsterile conditions.
Case participants scored significantly higher
than did control participants on frequent casual
sexual intercourse and were more likely to
have had sexual intercourse with a high-risk
person, but case and control participants did
not differ in ever having been exposed to blood
or sores during sexual activity. Case partici-
pants were also more likely than were control
participants to have experienced intimate
partner violence and bleeding caused by inti-
mate partner violence. Significant differences in
age remained, indicating that group matching
was not entirely successful in eliminating this
confounding factor.

Univariate Logistic Regression Analyses

A series of univariate logistic regression
analyses were conducted to examine the un-
adjusted relative risks for anti-HCV positivity
represented by these HCV risk factors (Table
2). In most cases, the level of statistical sig-
nificance for associations between risk fac-
tors and anti-HCV status was comparable for
both lifetime prevalence of ever having been
exposed and continuous scores that took
frequency of exposure into consideration.
However, case participants and control par-
ticipants differed significantly on lifetime fre-
quency of exposure to blood during sexual
activity, whereas they did not differ signifi-
cantly on ever having been exposed to blood
during sexual activity.

Multivariate Logistic Regression

Analyses

All variables that were significantly associ-
ated with anti-HCV positivity at the .05 level or
less in univariate analyses were entered in a
multivariate logistic regression model to si-
multaneously predict anti-HCV status. To bet-
ter understand the effect of bleeding caused by
intimate partner violence on associations be-
tween other risk factors and HCV status, the
regression model was estimated with and
without bleeding caused by intimate partner
violence. In Table 3, the first model without
bleeding caused by intimate partner violence
indicated that only injection drug use, sharing
straws to snort drugs, sharing razors, and race
were significantly related to anti-HCV status.
Factors that were no longer statistically signif-
icant were sharing toothbrushes, frequent ca-
sual sexual intercourse, frequency of sexual
intercourse with high-risk persons, frequency
of exposure to blood or sores during sexual
activity, and frequency of experiencing or per-
petrating minor physical assault, severe physi-
cal assault, or injuries related to intimate part-
ner violence. The second model showed that
exposure to bleeding caused by intimate part-
ner violence significantly predicted anti-HCV
status. Adding this variable to the model did
not greatly affect relative risks associated with
the other significant predictors.

We used data from 382 patients who did
not have a history of injection drug use (59 case
and 323 control participants) to conduct an
additional multivariate analysis. Findings

confirmed the significance of the previously
mentioned variables in predicting anti-HCV
status: sharing straws to snort drugs (OR=
2.2; 95% confidence interval [CI]=1.1, 4.1),
sharing razors (OR=6.0; 95% CI=1.2, 31.3),
bleeding caused by intimate partner violence
(OR=6.8; 95% CI=1.2, 37.5), and being Black
(OR=2.11; 95% CI=1.03, 4.34). There were
no significant interactions between either gen-
der or race and bleeding caused by intimate
partner violence.

DISCUSSION

Our failure to find a significant relation
between risky sexual behavior and anti-HCV
status after we adjusted for injection drug use
illustrates the extent to which the relationship
between risky sexual behavior and anti-HCV
positivity is confounded by drug use in STD
populations. This raises the possibility that
previous reports of an independent relation
between risky sexual behavior and HCV in-
fection may be attributable in part to incom-
plete ascertainment of injection drug use. In
studies of both STD clinic clients9 and blood
donors,23 a number of respondents who denied
injection drug use prior to HCV diagnosis later
admitted it. The fact that multiple methods of
assessment were used to increase ascertainment
of injection drug use in our sample may have
contributed to our finding that injection drug
use accounted for much of the relation between
risky sexual behavior and HCV infection. Mea-
sures of exposure to blood or sores during
sexual activity were weakly related to anti-HCV
status, even at the univariate level, failing to
support our hypothesis that such exposure might
serve as a possible mechanism for sexual HCV
transmission.

More important, we did find evidence to
support our hypothesis that HCV transmission
may take place between sexual partners via
exposure to bleeding caused by intimate part-
ner violence. The significance of this associa-
tion is enhanced by the fact that it was robust,
surviving adjustment for a wide array of com-
peting parenteral and sexual risk factors in
analyses both including and excluding injection
drug users. In addition, the association between
HCV infection and bleeding caused by intimate
partner violence remained significant even af-
ter we controlled for measures of intimate
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partner violence itself, indicating that the as-
sociation is specific to intimate partner violence
that causes bleeding.

The specificity of the association with
bleeding is consistent with a plausible expla-
nation for how transmission of a blood-borne
virus could take place in the context of intimate
partner violence. Intimate partner violence is
often reciprocal, and reciprocal violence is
more likely to result in injury.24 If reciprocal
injuries cause bleeding by both partners, an
exchange of blood that could transmit virus may
take place. The feasibility of such transmission is
supported by a documented instance in which
phylogenetic analysis was used to link an acute
HCV infection after a bloody fist fight to an
undiagnosed chronic case of HCV in the other
combatant.18 Although the relative risk of HCV
infection associated with exposure to bleeding
caused by intimate partner violence is substan-
tially smaller than that associated with injection
drug use, its importance is increased by the fact
that bleeding caused by intimate partner violence
is substantially more prevalent than injection
drug use. For example, in this study the preva-
lence of bleeding caused by intimate partner
violence was more than 10 times greater than
that of injection drug use—37% compared with
3%.

Sharing straws to snort drugs and sharing
razors also predicted HCV status. A significant
association between sharing straws and HCV
infection was reported by D’Souza et al. in high-
risk STD clinic patients after the authors con-
trolled for injection drug use and heroin use,8

but Gunn et al. failed to observe a significant
relation between snorting cocaine and HCV in
non-IDU patients. 9 Sharing razors has been
implicated in the transmission of HCV in a
psychiatric inpatient population,25 but we are not
aware of any previous reports documenting that
it is a risk factor among STD clinic patients. This
study suggests that STD clinic patients should be
advised, as recommended by Centers for Disease
Control and Prevention, not to share razors.26

Finally, risk of HCV remained significantly
elevated among Black STD clinic patients even
after adjustment for many parenteral and sex-
ual risk factors. This could be related to con-
founding factors that were not taken into con-
sideration in this analysis, such as bleeding
caused by violence perpetrated by someone
other than an intimate partner.27 Alternatively,

TABLE 2—Univariate Associations of Sociodemographic Characteristics and Risk

Factors With HCV Infection Among Patients of an STD Clinic (N=515): Western

New York State, 2001–2004

OR (95% CI)

Age 1.03* (1.01, 1.05)

Gender

Women (Ref) 1.00

Men 0.72 (0.50, 1.06)

Race/ethnicity

Non-Black (Ref) 1.00

Black 1.74** (1.16, 2.60)

Education

High school diploma or GED (Ref) 1.00

Less than high school 1.29 (0.80, 2.06)

More than high school 0.82 (0.53, 1.26)

Marital status

Single (Ref) 1.00

Married, divorced, or widowed 1.07 (0.70, 1.63)

Sexual orientation

Heterosexual (Ref) 1.00

Homosexual or bisexual 1.29 (0.72, 2.30)

Received blood transfusion before 1992

No (Ref) 1.00

Yes 1.05 (0.55, 2.02)

Ever injected drugs

No (Ref) 1.00

Yes 27.15*** (16.02, 45.99)

Shared razors 8.91*** (3.70, 21.41)

Shared toothbrushes 2.10* (1.05, 4.20)

Tattooed under nonsterile conditions

No (Ref) 1.00

Yes 3.77** (1.69, 8.42)

Shared straws to snort drugs

No (Ref) 1.00

Yes 4.18*** (2.83, 6.18)

Frequent casual sexual intercourse 1.33*** (1.16, 1.54)

Sexual intercourse with high-risk persons 11.33*** (5.84, 21.96)

Exposure to blood during sexual activity 2.21* (1.12, 4.37)

Exposure to sores during oral sexual intercourse 1.49 (0.60, 3.69)

Intimate partner violence

Minor assaulta 5.24*** (2.50, 10.96)

Severe assaultb 4.43*** (2.30, 8.52)

Injuriesc 4.56*** (2.38, 8.73)

Bleeding 6.39*** (3.23, 12.64)

Note. OR = odds ratio; CI = confidence interval; GED = general equivalency diploma; STD = sexually transmitted disease.
aFor example, slapping or shoving.
bFor example, beating up or using a knife or gun.
cFor example, needing to see a doctor or breaking a bone.
*P < .05; **P < .01; ***P < .001.
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it may reflect racial differences in anti-HCV
seroreversion rates. Cohort studies have sug-
gested that individuals who successfully elimi-
nate HCV RNA may have a gradual loss of
HCV antibodies28 and that Blacks are less
likely than are non-Blacks to eliminate HCV
RNA.29

Strengths of the study were its large sam-
ple, complete ascertainment and confirmation
of anti-HCV status, detailed assessment of a
number of sexual and direct blood expo-
sures, access to clinic data that permitted ex-
amination of nonresponse bias and provided
supplementary data on injection drug use, and
use of a computer-assisted self interview that
provided privacy for the report of sensitive in-
formation.

Limitations

This study, however, has limitations that
should be kept in mind when one is evaluating
its findings. Most important, its cross-sectional
design does not allow any conclusions to be
drawn about the temporality of the observed
associations, and some of the risky behaviors
observed could have occurred after patients

had acquired their HCV infection. Accuracy of
recall is always an issue in retrospective studies,
and it is a special concern in this study because
respondents were asked to recall behaviors
that may have occurred frequently and over
many years. We sought to improve memory
by asking multiple questions about exposures
to blood and sores during sexual activity and
incidents of intimate partner violence that might
have caused bleeding. Some exposures to blood
(e.g., injection drug use and transfusions prior to
1992) are of such high relevance that whether
they ever occurred is likely to be accurately
recalled. Quantification of other direct blood
exposures and risky sexual behaviors was done
by using broad categories, reducing the demand
characteristics of these measures.

The potential for differential recall bias
should also be considered. Individuals with a
diagnosis of HCV infection (cases) may recall
events that may have led to their exposure
more accurately than may those without such a
diagnosis (controls). The likely effect of such
differential recall is to strengthen the apparent
relation of known risk factors, such as injection
drug use and transfusions prior to 1992, to

HCV infection. By contrast, bleeding associated
with intimate partner violence has not been
previously associated with HCV, making dif-
ferential recall of this behavior less likely.
Finally, the presence of additional unknown
risk factors cannot be ruled out, and residual
confounding may have contributed to our
findings.

Conclusions

To our knowledge, ours is the first study to
associate exposure to bleeding caused by inti-
mate partner violence with the transmission of
HCV. It is important that additional studies be
undertaken to investigate this potential risk, so
that, if it is confirmed, this information can be
integrated into programs to prevent HCV
transmission and intimate partner violence.
These findings also suggest that greater atten-
tion should be given to the potential for trans-
mitting HCV via bleeding caused by other
types of interpersonal violence. j
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17. Götz HM, van Doornum G, Niesters HG, den
Hollander JG, Thio HB, de Zwart O. A cluster of acute
hepatitis C virus infection among men who have sex with
men—results from contact tracing and public health
implications. AIDS. 2005;19:969–974.

18. Bourlière M, Halfon P, Quentin Y, et al. Covert
transmission of hepatitis C virus during bloody fisticuffs.
Gastroenterology. 2000;119:507–511.

19. Gidycz CA, Hanson K, Layman MJ. A prospective
analysis of the relationships among sexual assault expe-
riences. Psychol Women Q. 1995;19:5–29.

20. Testa M, VanZile-Tamsen C, Livingston JA. Pro-
spective prediction of women’s sexual victimization by
intimate and nonintimate male perpetrators. J Consult
Clin Psychol. 2007;75:52–60.

21. Bauer HM, Gibson P, Hernandez M, Kent C,
Klausner J, Bolan G. Intimate partner violence and high-
risk sexual behaviors among female patients with sexu-
ally transmitted diseases. Sex Transm Dis. 2002;29:411–
416.

22. Straus MA, Hamby SL, Boney-McCoy S, et al. The
Revised Conflict Tactics Scales (CTS2): development and
preliminary psychometric data. J Fam Issues. 1996;17:
283–316.

23. Alter NJ, Conry-Cantilena C, Melpolder J, et al.
Hepatitis C in asymptomatic blood donors. Hepatology.
1997;26(3 suppl. 1):29S–33S.

24. Whitaker DJ, Haileyesus T, Swahn M, Saltzman LS.
Differences in frequency of violence and reported injury
between relationships with reciprocal and nonreciprocal
intimate partner violence. Am J Public Health.
2007;97:941–947.

25. Sawayama Y, Hayashi J, Kakuda K, et al. Hepatitis C
virus infection in institutionalized psychiatric patients:
possible role of transmission by razor sharing. Dig Dis Sci.
2000;45:351–356.

26. Centers for Disease Control and Prevention. Prev-
alence of intimate partner violence and injuries–
Washington, 1998. MMWR Morb Mortal Wkly Rep.
2000;49:589–592.

27. Sampson RJ, Morenoff JD, Raudenbush S. Social
anatomy of racial and ethnic disparities in violence. Am J
Public Health. 2005;95:224–232.

28. Kondili LA, Chionne P, Costantino A, et al. Infection
rate and spontaneous seroreversion of anti-hepatitis C
virus during the natural course of hepatitis C virus
infection in the general population. Gut. 2002;50:
693–696.

29. Jeffers LJ. Treating hepatitis C in African Americans.
Liver Int. 2007;27:313–322.

RESEARCH AND PRACTICE

Supplement 1, Vol 99, No. S1 | American Journal of Public Health Russell et al. | Peer Reviewed | Research and Practice | S179


