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Abstract
Aims—To understand the epidemiology and transmission patterns of hepatitis C virus (HCV), the
predominant blood borne-pathogen infecting drug injectors (IDUs), in a part of the former Soviet
Union.

Design—Cross-sectional respondent driven sample of IDUs.

Setting—St. Petersburg, RF

Participants—387 IDUs were recruited in late 2005 and throughout 2006.

Measurements—Participants were surveyed to collect demographic, medical, and both general
and dyad specific drug injection and sexual behaviors. A blood sample was collected to detect
antibodies to hepatitis C and to amplify viral RNA for molecular analysis. The molecular data,
including genotypes, were analyzed spatially and linkage patterns were compared to the social
linkages obtained by respondent driven sampling (RDS) for chains of respondents and among the
injection dyads.

Findings—HCV infection was all but ubiquitous: 94.6% of IDUs were HCV-seropositive.
Among the 208 viral sequences amplified, genotype 3a predominated (n=119, 56.9%) followed by
1b (n=61, 29.2%), and 1a (n=25, 11.9%). There was no significant clustering of genotypes
spatially. Neither genotypes nor closely related sequences were clustered within RDS chains.
Analysis of HCV sequences from dyads failed to find associations of genotype or sequence
homology within pairs.

Conclusions—Genotyping reveals that there have been at least five unique introductions of
HCV genotypes into the IDU community in St. Petersburg. Analysis of prevalent infections does
not appear to correlate with the social networks of IDUs, suggesting that simple approaches to link
these networks to prevalent infections, rather than incident transmission, will not prove
meaningful. On a more positive note, the majority of IDUs are infected with 3a genotype that is
associated with sustained virologic response to antiviral therapy.
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INTRODUCTION
It is estimated that over 170 million people are infected worldwide with the hepatitis C virus
(HCV) (1). Between 70 and 80% of those infected are likely to have chronic HCV
infections, which put them at a high risk for development of cirrhosis and hepatocellular
carcinoma with resultant morbidity and mortality. The transmission of HCV occurs
predominantly through parenteral exposure, which in many parts of the world means unsafe
injection drug use (2,3). The prevalence of HCV among injection drug users (IDUs), in the
range of 50 to 90%, exceeds that of HIV in surveys of IDUs throughout the developed world
(4). The transmission of HIV and HCV among IDUs has been associated with the sharing of
syringes and other items used by injectors to prepare and distribute their drugs and with
shared injections that lead to contaminated injection equipment (5-7).

Following the Afghan war, which gave young Russian soldiers fighting a disruptive and
confusing guerrilla war easy access to locally produced opium gum that could be easily
converted into heroin, and the collapse of the Soviet Union, Russia has experienced a
substantial upsurge in injection drug use, especially among urban young adults, and
concomitant well-documented increases in the prevalence and incidence of HIV among
IDUs (8-13). Similar concomitant increases in HCV have been reported, but only in few
locales (14-16). Furthermore, HCV transmission patterns within social networks of IDUs
have not been well characterized.

St. Petersburg, situated at the center of Northwestern Russia, is the artistic, educational,
scientific and cultural center of modern Russia. Among its population of 4.5 million, an
estimated 30,000 to 80,000 inject drugs and more than 35,000 diagnosed HIV cases have
been documented (17,18). However, since less is known about the extent of HCV infection
and the scant published data are more than half a decade old (19,20), better data are needed
on the extent of the HCV epidemic among injectors in the city and its spread through
networks of injectors. Toward this end, we assembled a sample of active IDUs in St.
Petersburg using a chain referral method known as respondent driven sampling (RDS) that is
widely considered best suited for obtaining reliable sampling of hidden populations such as
IDUs (21,22). This sample was interviewed and serum specimens were analyzed to
determine the HCV prevalence, genotypes, and viral sequences.

In this report, we describe the spatial and molecular epidemiology of HCV infection in the
sample. We take advantage of the extensive molecular information about the HCV genome
that has defined six major HCV genotypes that show nucleotide divergences of more than
30% (23,24). The genotypes have been used to track the source of infection, mode of
transmission, the geographic origin of the virus, and as surrogate markers for disease
severity, and likelihood of sustained virologic response to available antiviral treatment
(25-32).

Several studies have published data exploring the transmission of HIV in social networks
(33-36). To our knowledge, no similar studies have been published exploring the role of
social networks in HCV transmission and nothing is published that combines social network
data and HCV molecular epidemiology. The combination of social network data from RDS,
dyad specific questions from interviews, and molecular epidemiology data provide a unique
opportunity to triangulate these three sources of information, i.e., comparing recruitment
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patterns to the molecular epidemiology of HCV, to test the hypothesis that closely related
viral sequences will cluster within RDS chain and dyads, reflecting the transmission
dynamics of HCV.

MATERIALS AND METHODS
Study subjects

The Sexual Acquisition and Transmission of HIV- Cooperative Agreement Program
(SATH-CAP) is a NIDA-funded, multi-site, cross-sectional study of groups at high risk for
HIV infection (IDUs, and men who have sex with men [MSM]) recruited by RDS. Four
multidisciplinary teams are conducting studies using parallel tools in St. Petersburg, Los
Angeles, North Carolina, and Chicago. The teams used RDS to recruit as seeds individuals
who belong to the core populations of drug users and MSM; subsequent chains of
recruitment sought to extend the core populations beyond the seed’s own social network. In
addition, the seeds and cores were encouraged to recruit sexual partners who are not
members of the core populations into the study. Details about the application of RDS across
the sites and in St. Petersburg have already been published (37,38). Although we used a dual
core design, IDUs rarely recruited MSM and vice versa and there was less than 5% cross-
over between the sample of IDUs and the sample of MSM recruited by RDS in St.
Petersburg. Only one of 35 seeds was an IDU/MSM, but he recruited only other IDUs.
Therefore, we considered IDUs and MSMs as independent samples and for analysis we able
to focus this report on IDUs recruited in St. Petersburg.

Those eligible to be included in the IDU sample are individuals recruited as seeds or
respondents who reported injection drug use during the six months prior to their recruitment,
had injection drug use verified by the presence of injection stigmata, were at least 18 years
old, were neither intoxicated nor unresponsive during the interview, and were deemed by
trained study psychologists of giving informed consent. Individuals were excluded only if
they had already participated. The sample was recruited between November 2005 and
December 2006, inclusive, and interviewed at a location convenient to public transportation.
Participation was anonymous and the coupon system employed by RDS allows only those
individuals who wish to participate to contact the study.

Recruited IDUs were asked detailed questions about their sociodemographic and health
status, their drug using and sexual behaviors, and their social environment. Data for
analyzing RDS recruitment patterns were collected by trained project staff and the main
questionnaires were administered through self-administered computerized interviews
(CASI) without audio. The RDS sampling questionnaires collected data on network size and
composition for post-hoc assignment of RDS weights and to examine possible recruitment
bias. The main questionnaire was drawn from a variety of existing instruments, including the
NIDA Risk Behavior Questionnaire for HIV Risk Behaviors; the CDC Project Mix Sexual
Behavior Assessment; the EXPLORE Study Instrument; the YMS Study Instrument; and the
HIV Partnership Survey (39-44). Risk behavior questions were asked at the global
participant level, i.e., whether participants had ever or recently engaged in a certain activity,
and at the event level, i.e., whether they engaged in certain behaviors with specific recent
partners whose initials they provided at the start of the risk sections of the questionnaire.
Event-level injection risk behavior was collected for injections with their three most recent
injection partners. Event-level sexual risk was collected for the last three sex partners, as
well as drug injecting partner or main partner, if these partners were not among the last
three. This questionnaire reflected the overall study design by emphasizing the identification
of individuals serving a functional role as bridges for HIV transmission from identified high-
risk groups to lower-risk groups via sexual transmission. A third questionnaire, an RDS
questionnaire designed to assess the characteristics of individuals who declined coupons,
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was administered to participants returning to obtain payment for successful referrals. In it,
each participant was queried about individuals to whom they gave coupons but who did not
accept them or redeem them. This questionnaire also was designed to facilitate the
examination of recruitment bias.

Serum samples were taken to ascertain their infectious diseases status (HIV-1, and HCV) by
enzyme-linked immunoassays (EIA) and PCR. At the completion of study procedures,
participants were compensated for their time with gifts valued at approximately US$10 and
core participants were given coupons to recruit other study participants. Coupon distribution
for the wave of data collection described in this study occurred between November 2005 and
December 2006.

The study was approved by institutional review boards at the Yale University School of
Medicine and the Biomedical Center, St. Petersburg. Separate consents were obtained for
participation in the study, for permission to use serum samples for molecular diagnostics,
and for permission to export samples for testing from Russia.

HCV RNA isolation and reverse-transcription polymerase chain reaction (RT-PCR)
HCV sequencing and genotyping were conducted at Yale University. This required transport
of serum samples in a solution that preserves the integrity of viral RNA (RNALater;
Ambion Inc., Austin, TX). This also limited molecular aspects of the study to those samples
for which study participants agreed both to let their serum be used for molecular analysis
and to let the sample be exported. Additionally, in the summer of 2007 Russia imposed
without warning a ban on the export of human genetic material; this was interpreted to
include serum samples for diagnostic purposes. Thus, we were limited in our testing to 216
of the 366 HCV positive study participants. Since these restrictions impose no obvious bias
on the samples, we have no reason to believe that the subset of samples transported to Yale
were not representative of the entire set of samples.

For molecular analysis of HCV, serum samples were stored at - 80°C at the Biomedical
Center until aliquots from the HCV-seropositive samples were transported to Yale
University. HCV RNA was isolated from stored serum/RNALater mixture using the Viral
RNA Isolation Kit (Qiagen) following the manufacturer’s protocol. Viral RNA sequences
were amplified targeting 360 bases of the core gene with primers Sc2
(GGGAGGTCTCGTAGACCGTGCACCATG) and Ac2
(GAG(AC)GG(GT)AT(AG)TACCCCATGAG(AG)TCGGC) using a one-step RT-PCR kit
(Qiagen) (45). The amplified products were then purified (PCR Purification Kit,Qiagen) for
bidirectional sequencing on an automated fluorescent sequencer (Keck DNA Sequencing
Facility, Yale). Nucleotide sequences were optimally aligned using the CLUSTAL W
program (46). Mega software (version 3.1; available at http://www.megasoftware.net) was
used to construct a phylogenetic tree by the neighbor-joining method based on Kimura’s
two-parameter distances. The reliability of the tree topologies was assessed by bootstrapping
with 100 replicates, with a bootstrap agreement of ≥70% required to define a phylogenetic
cluster. The genotypes and genetic distances obtained were used to analyze the relationship
in sequences among and between recruiter-recruit pairs entering the study.

Statistics
The statistical significance of association between possible risk factors and HCV
seropositivity or genotype was measured by χ2 or Fisher’s exact test as appropriate. The
comparison of the genetic relatedness of HCV within a referral chain in a given social
network was made using the Mann-Whitney/Wilcoxon rank sum test or t test as appropriate.
P values for comparisons of HCV genotypes with level of social connectedness were derived
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using paired t test. Differences were considered significant for p <0.05. All statistical
analyses were performed using the software Stata (version 9.0; SAS Institute).

RESULTS
Twenty-three IDU seeds were identified in the first wave of study recruitment, and through
chain referrals, a total of 387 injection drug users were recruited into the study. The age
range was 18 to 53 years, with a median age of 29 years. We determined by EIA that HCV
infection is nearly ubiquitous among the IDU population in St. Petersburg, with a
seroprevalence rate of 94.6% (366 of 387). The demographic characteristics and possible
HCV-associated risk factors among the participants are shown in Table 1. The ratio of male
to female with HCV infection was 1:3 and six of the men reported having sex with other
men at some time in their lives.

Six factors were significantly associated with HCV infection at p<0.05. These included from
among recent behaviors any injection, more frequent injection, and unsafe injection in the
past 30 days. For items from life history these included age at first injection and a longer
duration of injection. Among medical comorbidities it included being HIV positive.
However, it should be kept in mind that none of the lower HCV prevalences are less than
90% with the exception of having injected for not more than five years (87%).

HCV-RNA was amplified from 209 of 216 samples for which serum was available for
testing, yielding an HCV-RNA positive rate of 96.8%. Failure to amplify HCV-RNA from
the remaining seven samples suggests that they individuals had been infected with HCV, but
have cleared the virus. Comparison of the 216 people who provided samples for HCV
testing and the 171 who did not revealed no significant differences in relevant demographic
characteristics (p = 0.175 for sex and p = 0.245 for age).

Three HCV genotypes (1, 2 and 3) were identified; in descending order of prevalence, 3a
was identified in 56.9% (119/209), 1b in 29.2% (61/209), 1a in 11.9% (25/209), and
genotypes 2a and 2b in three and one participants, respectively. Our findings are consistent
with the predominance of genotype 3a in IDU than the general population.

We examined if any of the factors associated with prevalent HCV infection with a p value <
0.1 (younger age at initiation of drug injection, being male, longer duration of injecting,
recent injecting, and daily injecting in the past month) were also associated with a particular
genotype (Table 2). The only variable that reached statistical significance was sex (p=0.03);
women were more likely to infected with genotype 3a.

Sampling weights were calculated for the five independent variables significantly or
marginally associated with HCV seroprevalence as well as the dependent variable, HCV
serostatus. Recent injection (within the past 30 days) was the only statistically significant
(p<0.01) difference between the weighted and un-weighted.

All the metropolitan districts were well represented in the study population. We investigated
if genotypes clustered according to metro-stations or districts. The spatial distribution of
HCV genotypes by district is illustrated in Figure 1. Genotype 3a predominated in most
districts; some districts with fewer participants had only 3a genotypes present in the sample.

Figure 2, a phylogenetic tree of 217 HCV core sequences (comprising of 209 IDUs, and 8
others), shows monophyletic clusters for each of the three genotypes (3a, 1a, and 1b). The
largest cluster is that of genotype 3a. The colors of the labels identify participants in the
same recruitment chain. The colors are dispersed throughout the tree with no obvious

Paintsil et al. Page 5

Addiction. Author manuscript; available in PMC 2010 November 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



clustering vis-a-vis recruitment chain. All seven chains of twelve or more participants have
at least two genotypes of HCV and three of the seven have four genotypes represented.

We next investigated the association of HCV within dyads of injectors. We identified 105
recruit-recruiter dyads for which HCV sequences were available for both members of the
dyad. We selected five variables based on the research hypothesis that these variables might
predict closer association and hence greater likelihood of cases in which we could detect
person-to-person transmission of HCV. The five variables we assessed were duration of
relationship (>5 versus ≤ 5 years), type of relationship (friend versus acquaintance or
stranger), sex partner (sexual intercourse between recruit and recruiter in the past six
months), drug injecting partner (shared injection between recruit and recruiter in the past 30
days), and overlapping network (recruiter knows more or less than half of the injectors that
the recruit knows) (Table 3). Dyads with closer relationships were no more likely than those
with more distant relationships to share the same genotype. In addition, genetic distance
between the two members of more closely related dyads were not statistically different from
genetic distances between more distantly related dyads (Table 4). Furthermore, the genetic
distance of 108 pairs generated at random from the 216 individual sequences did not differ
from sequences found in known dyads (data not shown).

DISCUSSION
This study has produced significant findings about the epidemiology of HCV among IDUs
in St. Petersburg in three domains – disease prevalence, genotype distribution, and linkage
between the virus and potential transmission pathways.

First, in terms of prevalence, 19 of 20 active IDUs were already infected. This prevalence is
higher than any of the previous estimates for the regions in the former Soviet Union and
ranks at the top for rates of HCV prevalence found among IDUs worldwide (4,16,47,48).
Behaviors common to IDU populations such as the sharing of needles, syringes and other
injecting paraphernalia, injecting with others, injecting in public places and ‘shooting
galleries’ place them at increased risk of HCV infection (5-7). Consistent with previous
studies (49-52), we found that individuals with a shorter duration of injection were less
likely to be HCV seropositive and that HCV was the first infection transmitted within our
IDU sample.

Our findings underscore the serious and advanced nature of the HCV epidemic among IDUs
in St. Petersburg. Generally, 15-20% of infected individual clear virus and do not become
chronically infected; such individuals test positive for antibodies to HCV but negative for
viral RNA. However, we found that only 3% of IDUs we tested in St. Petersburg were
antibody positive and RNA negative. This suggests that repeated exposure and reinfection
may be common, but we found little direct evidence for superinfection with multiple
genotypes. However, the lack of similarity of genotype within injection dyads or in chains of
individuals recruited by RDS suggests that the repeated exposure is not sufficiently strong to
produce genotypic convergence within these social structures. Because this study is cross-
sectional, however, we cannot draw any conclusions about the rates of viral clearance and
reinfection.

Although sexual transmission of HCV is rare, there are reports of HCV acquisition based on
sexual behavior (53,54). Since nearly half of the IDUs are also HIV positive (38), and HIV
co-infection is felt to enhance the probability of sexual transmission of HCV, such
transmission may be occurring, and not only amongst IDUs (55-57). Our findings reveal a
substantial bridge population (57% of the injectors reported recent non-IDU sex partners)
that might contribute to HCV transmission via unsafe sex. Furthermore, most of the HCV
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seropositive participants appear to harbor chronic HCV infection. More than 95% of the
serum samples transported to the U.S. for testing yielded viral nucleic acid. Such a high
level of chronic infection is another ominous feature portending the continuous spread of
HCV.

The second significant finding was the predominance of 3a (56.9%) genotype. The relative
proportions of infections by the different genotypes vary from country to country, and
regions of the same country partly because of distribution of different at risk groups (58).
The 1a genotype is associated with injection drug use in Western Europe (59). In Eastern
Europe and Russia, genotype 1a was more prevalent in the general population prior to the
epidemic of HCV among drug injectors, but 3a appears to have outstripped 1a in younger
people and IDUs (60-63). In a study of hundred and two patients who attended infectious
disease clinics in St. Petersburg, subtype 3a was predominant in the patients reporting
injecting drug use (56%) and in those with unknown source of infection (46%) (20). The
authors concluded that the previously dominant subtype 1b was being replaced by subtype
3a in St. Petersburg mediated through an increased in injection drug use. Our finding of
56.9% of 3a among IDUs in St. Petersburg is consistent with these observations.

The third finding is a negative one concerning the ability of our study to identify
transmission pathways by using a chain referral approach to accruing our study population.
Contrary to our working hypothesis, we found no significant associations for HCV genotype
or genetic distance within a recruitment chain or within the 105 identified dyads. Failure to
find such associations may be due to the advanced epidemic of HCV among the IDU
population; many participants may have been infected for a long enough period of time that
recent behaviors and current social connections have become irrelevant to HCV
transmission. Unfortunately, this may have far reaching public health consequences limiting
the design of rational infection control and HCV prevention programs (64).

In terms of research methodologies, we had hoped to use RDS to study viral transmission
dynamics since RDS is increasingly becoming the method of choice to penetrate difficult to
reach networks or populations (21,65). Our report is the first attempt to link recruitment
chains to patterns of viral transmission, and we were therefore disappointed that neither
RDS chains nor recruitment dyads within these chains were associated with transmission
events as measured by genetic homologies. One of the limitations to this approach may be a
consequence of the weak network ties upon which RDS relies. Recruit-recruiter dyads of
IDUs need not actually have injected drugs with each other, but even limiting our dyads to
those in which injecting together was reported failed to reveal closer genetic linkages at
either the genotype or sequence level. Additionally, RDS limits the number of people
referred by each respondent, which yields, by definition, only partial network data.
Furthermore, study participants may not be willing or able (anonymous injection partners) to
recruit those social contacts who represent their actual transmission links. Thus, the social
network data obtained in some instances could provide incorrect information that would
compromise the utility for analyzing or modeling transmission events. Finally, RDS data
pertains to current social networks, and in the case of long-standing infections the current
structure of these networks may be quite different from the structure that existed when the
virus was transmitted. While the ability of RDS to capture transmission patterns for
prevalent infections appears limited, combining the two data set might provide a more
robust exploration of incident transmissions (as opposed to prevalent cases) of infectious
diseases like HCV and HIV.

This study included some self-reported data, especially regarding behaviors that put the
study subjects at risk for becoming infected with and thereafter transmitting HCV. This can
lead to recall and socially desirable response biases. However, in keeping with standards for
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this type of research, we have kept the timeframe for recall to 30 days to minimize recall
bias and there are many studies that demonstrate little significant response bias in self-
reported data from IDUs (66-68).

In conclusion, the high prevalence and the high infectiousness of HCV among IDU pose
challenges for control strategies. Given the scale of HCV prevalence in St. Petersburg,
control measures must be increased to significantly reduce the epidemic in the IDU
population. Given that the majority of IDUs were infected with HCV of genotype 3a (a
genotype that is amenable to currently available therapy) efforts to treat injectors with active
HCV infection is an important step not only for the infected individuals but also to reduce
the population burden of HCV. More efforts must be made to identify the bridge populations
and implement measures to contain the HCV epidemic expansion in the general population.
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FIG. 1. Spatial Distribution of HCV Genotypes among IDUs in St Petersburg
The prevalence and distribution of the five HCV genotypes found among IUDs are shown in
the map in relation to the Metro-districts in St. Petersburg. The size of the pie-chart is
proportion to the number of participants recruited from a Metro-district.
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FIG.2. Phylogenetic Analysis of Partial Core Sequences of HCV Isolates from St. Petersburg
Sequences from 217 study participants (109 IDUs, and 8 others) and references from
GenBank. The strains recovered from participants are numbered with an “S” prefix. The
colors of the labels identify participants in the same recruitment chain (social network).
Reference sequences from GenBank are defined by the name of the relevant strain or clone.
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Table 1

HCV Prevalence and Demographics of IDUs in St. Petersburg

n HCV-Seropositive p-value

Study Participants 387 366 (95%) --

Sex

 Male 285 273 (96%) 0.07

 Female 101 92 (91%)

Age

 ≤25 years 127 119 (94%) 0.60

 >25 years 260 247 (95%)

Injected in the past 30 days

 Yes 342 331 (97%) <0.01

 No 36 26 (72%)

Age at first injection

 ≤18 years 184 179 (97%) 0.02

 >18 years 200 184 (92%)

Duration of injection drug use

 ≤5 years 106 92 (87%) <0.01

 >5 years 280 273 (98%)

Number of injections, past 30 days

 < 30 / month 260 241 (93%) 0.03

 ≥30 / month 118 116 (98%)

Number injection partners, past 6 months

 ≤2 162 150 (93%) 0.20

 >2 208 192 (96%)

New injection partner, past 30 days

 Yes 112 108 (96%) 0.20

 No 228 199 (93%)

Unsafe injection, past 30 days

 Yes 253 245 (97%) <0.01

 No 112 101 (90%)

HIV positive

 Yes 193 188 (97%) 0.014

 No 194 178 (92%)

Addiction. Author manuscript; available in PMC 2010 November 1.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Paintsil et al. Page 15

Ta
bl

e 
2

A
ss

oc
ia

tio
n 

of
 G

en
ot

yp
e 

an
d 

Fa
ct

or
s A

ss
oc

ia
te

d 
w

ith
 P

re
va

le
nt

 H
C

V
 In

fe
ct

io
n

H
C

V
 r

is
k

G
en

ot
yp

e 
1a

 n
 =

 2
5

G
en

ot
yp

e 
1b

 n
 =

 6
1

G
en

ot
yp

e 
3a

 n
 =

 1
19

p 
va

lu
e

n
%

n
%

n
%

A
ge

 a
t i

ni
tia

tio
n 

of
 ID

U

 
≤ 

18
 y

ea
rs

13
13

28
28

60
59

0.
81

3

 
>1

8 
ye

ar
s

12
12

33
32

59
57

Se
x

 
M

al
e

23
16

44
30

79
54

0.
03

4

 
Fe

m
al

e
2

3
16

26
43

70

D
ur

at
io

n 
of

 ID
U

 
> 

5 
ye

ar
s

10
17

14
23

36
60

0.
26

9

 
≤ 

5 
ye

ar
s

15
10

47
32

83
57

R
ec

en
t i

nj
ec

tio
n

 
W

ith
in

 3
0 

da
ys

24
13

57
30

11
0

58
0.

81
0

 
N

ot
 w

ith
in

 3
0 

da
ys

1
7

4
29

9
64

In
je

ct
io

n 
Fr

eq
ue

nc
y

 
<3

0 
in

 p
as

t 3
0 

da
ys

14
10

46
34

75
56

0.
13

7

 
≥

30
 in

 p
as

t 3
0 

da
ys

11
16

15
21

44
63

Addiction. Author manuscript; available in PMC 2010 November 1.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Paintsil et al. Page 16

Table 3

Association of social connectedness and HCV genotype among 105 dyads

Degree of social connection Same genotype n=49 (45%) Different genotype n=59 (55%) p-value

Duration of relationship

 >5 years 11 (38%) 17 (61%) 0.30

 ≤5 years 37 (51%) 36 (49%)

Type of relationship

 Friend 18 (41%) 26 (59%) 0.52

 Acquaintance/Stranger 27 (47%) 30 (53%)

Sex partner

 Yes 12 (44%) 15 (56%) 0.93

 No 35 (45%) 42 (55%)

Drug partner

 Yes 35 (44%) 44 (56%) 0.78

 No 9 (41%) 13 (60%)

Proportion overlapping drug network

 ≥50% in common 19 (46%) 21 (53%) 0.98

 <50% in common 22 (47%) 24 (52%)
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Table 4

Association of social connection and HCV genetic distance among 105 dyads

Degree of social connection Median genetic distance p-value Mann-Whitney

Duration of relationship

 >5 years 0.060 0.34

 ≤5 years 0.051

Type of relationship

 Friend 0.051 0.95

 Acquaintance/Stranger 0.051

Sex partner

 Yes 0.034 0.35

 No 0.051

Drug partner

 Yes 0.051 0.98

 No 0.051

Proportion overlapping drug network

 ≥50% in common 0.051 0.64

 <50% in common 0.051
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