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Abstract

Background—Greece experienced an unprecedented increase in HIV cases among drug
injectors in 2011 following economic crisis. Network level factors are increasingly understood to
drive HIV transmission in emerging epidemics.

Methods—We examined the relationship between networks, risk behaviors and HIV serostatus
among 1,404 people who inject drugs in Athens, Greece. We generated networks using the chain-
referral structure within a large HIV screening program. Network proportions, the proportion of a
respondent’s network with a given characteristic, were calculated. Multiple logistic regression
were used to assess the relationship between network proportions and individual HIV
seroprevalance, injection frequency and unprotected sex.

Results—1030 networks were generated. Respondent HIV seroprevalence was associated with
greater proportions of network members who were HIV infected (i.e. those with >50% of network
members HIV-positive vs. those with no network members HIV-positive) [AOR, 3.11; 95% ClI,
2.10 to 4.62], divided drugs [AOR, 1.60; 95% ClI, 1.10 to 2.35] or injected frequently [AOR, 1.50;
95% ClI, 1.02 to 2.21]. Homelessness was the only sociodemographic characteristic associated
with a risk outcome measure — high-frequency injecting [AOR, 1.41; 95% Cl, 1.03 to 1.93]. These
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associations were weaker for more distal second and third degree networks and not present when
examined within random networks.

Conclusion—Networks are an independently important contributor to the HIV outbreak in
Athens Greece. Network associations were strongest for the immediate network, with residual
associations for distal networks. Homelessness was associated with high frequency injecting.
Prevention programs should consider including network-level interventions to prevent future
emerging epidemics.

INTRODUCTION

There is growing consensus on the role that physical and social “risk configurations”  or
“risk environments” 2 play in perpetuating HIV risk and transmission. The social risk
environment consists of multiple levels of influence, from macro-level social institutions
and structures, to meso-level social networks, to microlevel individual agency 3. Network
analysis provides one method of examining the social environment in which risk factors
interact to shape HIV transmission and behaviors.

Networks can function as pathways of disease transmission (risk networks) as well as
channels for social influence (social networks) 4. Risk networks consist of people with
whom an individual engages in HIV risk behaviors such as sex, injecting drugs or both. The
recognition that risk networks influence transmission patterns of HIV has been established
since early in the epidemic ®. Numerous studies have shown that risk connections between
individuals rather than differences in individual risk behaviors alone, account for observed
disease transmission in people who inject drugs (PWID)%-2.

Social networks consist of people who may affect an individual though social influence,
social engagement and attachment or access to resources and material goods. Social
networks have been shown to affect HIV risk behaviors among PWID 8. Injecting networks
can produce strong social ties that promote mutual injecting and create norms for risky
behaviors 9. For example, PWID networks in which equipment sharing is the norm have
been found to sustain sharing among its members 10. Alternatively, networks that provide
support and health information can promote risk reduction behaviors 1. For example, health
advice and financial support networks are positively associated with norms promoting
condom use 12,

PWID risk networks and social networks commonly overlap, and there have been analyses
examining both types of networks within the same context and population 4. Understanding
the different ways in which social and risk networks may affect HIV in a single population
is of particular importance to understanding the dynamics in an emerging epidemic.

The 2011 outbreak of HIV in Greek PWID is one example of an emerging epidemic. Since
early 2011 there has been a large increase in newly diagnosed cases of HIV among PWIDs
in Greece. From 2000 to 2010, newly reported cases of HIV in people who inject drugs
ranged between 9-19 cases, and represented 2-3% of all reported cases 1314, In 2011, 266
HIV cases were attributed to PWID, representing 28% of all new reported HIV cases in
Greece 15, In 2012, 547 newly diagnosed cases of HIV in PWID were reported, representing
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46% of the newly reported infections for that year 16. Some studies have linked the outbreak
to austerity measures, cuts in public spending, housing instability and unemployment
resulting from the political and financial crises 1217-19, The goal of this analysis is to
determine the potential for network-based interventions in this context by exploring how
networks, including more distal networks, are associated with individual HIV
seroprevalence and risk behaviors. This analysis is conducted within the unique context of
an emerging epidemic.

METHODS

Setting and Study Population

Network and respondent level data were collected from the first round of Aristotle, a large
HIV testing and linkage to care program that took place in Athens, Greece from August to
October 2012. Details of the Aristotle cohort have been described previously 1°. In brief, the
sample was generated using respondent driven sampling (RDS) 20. RDS has been widely
applied to study difficult to reach populations including people who inject drugs, sex
workers, and men who have sex with men (MSM) 21, With this approach, a small number of
initial recruits or “seeds” are given coupons to recruit others from the target population, who
in turn become recruiters. Individuals were eligible if they: a) presented a valid coupon, b)
had injected drugs without a prescription in the past 12 months, c) lived in the Athens
metropolitan area, d) had not previously participated in the study, e) were > 18 years of age,
f) were able to communicate in Greek or with the help of staff, and g) were willing and able
to give informed consent.

Survey Instrument

The US National HIV Behavioral Surveillance System questionnaireZ2 was adapted for
PWID in Greece. The survey included items for age, sex, nationality, relationship to the
person who recruited the participant, homelessness (past 12 months and current), highest
level of education completed, drug injected most often, frequency of using syringes,
cookers, cottons or waters that someone else has used (past 12 months), frequency of using
drugs that have been divided with a syringe that someone else has used (past 12 months),
number of male and female sex partners (past 12 months), giving or receiving things like
money or drugs in exchange for sex (during 12 months), condom usage (past 12 months),
using alcohol or drugs before or during the last time having sex, ever participating in a drug
treatment program, ever participating in an opiate substitution program, ever being tested for
HIV, receiving free condoms from HIV prevention activities (past 12 months), and receiving
syringes from prevention activities (past 12 months).

Laboratory testing

Microparticle EIA anti-HIV-1/2 (AXSYM HIV-1/2 gO, Abbott) was confirmed with
Western Blot (MP Diagnostics).

Network Construction and Characteristics

We used the RDS recruitment chain referral structure to generate personal networks. Figure
1 displays a hypothetical RDS recruitment structure used to illustrate how networks were
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generated from RDS linkages. In order to determine network effects over multiple degrees
of social separation, second-degree and third-degree networks were also constructed (Figure
1, panels b and c). Studies have shown that network influences on individuals’ health
behavior can extend beyond the first-degree network, though influence dissipates as social
separation increases 23-25, In the present analyses, an individual’s second and third degree
network consisted of all network members that were two and three distinct connections
away from the index.

Analytic Plan

The primary outcome of interest was HIV serostatus. Secondary outcomes included high
frequency injecting (HFI) defined as injecting more than once per day 25, and unprotected
sex (US) defined as wearing condoms only sometimes, rarely or never 27. Covariates of
interest included network size and other characteristics of network members summarized as
network proportions, i.e. the proportion of a respondent’s network with a given
characteristic 28. For example, if an individual has 4 network members and 3 are HIV
infected, that individual’s HIV infected network proportion would be 75%. HIV network
proportions were coded for these analyses into 0%, 1%-49% or =50%. These categories
were chosen based upon expected ease in interpretation of network proportion in the target
population for future interventions (ie. Would you say that over half of your social circle are
HIV infected, less than half or none?). Other covariates included various demographic,
social and behavioral characteristics of the respondents. Analyses were restricted to
participants with complete data on relevant variables. The first wave (seeds) and last wave
were excluded from all analyses because their networks were limited by the sampling design
to only the people they recruited or the person who recruited them, respectively.

We used a series of logistic regressions to examine the relationship between each outcome
and the proportion of the network with that same characteristic, controlling for the various
respondent-level covariates 2. Age and gender were included in all models, while other
covariates were retained if their p-value was < 0.10. Network variables with a p-value < 0.05
were considered statistically significant. All analyses were performed using the Stata
Release 13 statistical software package.

Sensitivity Analyses

One limitation of the logistic regression models is the assumption of independence between
observations, which is unrealistic given the fact that respondents are directly linked via the
network. Thus, we verified the statistical significance of the network proportion variables by
conducting corresponding permutation tests. Each permutation or “random” network
involved retaining the original network structure, but randomly relocating respondents (who
retained all of their original, non-network characteristics) throughout the network (Figure
1d). This process represents the null hypothesis that one’s own HIV serostatus (or any other
characteristic) is unrelated to that of the individuals in one’s egocentric network. Five-
hundred permutations were performed to obtain an estimate of the permutation distribution
for the odds ratio, and the observed odds ratio was evaluated relative to this distribution,
yielding a two-sided permutation p-value.
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In addition to the permutation tests, we also divided the network into 48 roughly equally
sized clusters, each containing a contiguous subset of the network. The intention was to
create clusters for which the within-cluster correlation exceeded the between-cluster
correlation. We then used the clustered bootstrap to obtain estimates of the standard errors of
the coefficients in the logistic models, and compared these to the naive standard errors 30. A
second limitation of the logistic models is that the network proportion variable is subject to
measurement error because it includes only a sample of the personal network. To address
this limitation and characterize network proportions as continuous variables, we fit a
generalized structural equation model (See Supplement).

Due to the significant proportion of individuals that were recruited by strangers (20.7%), we
compared the full dataset to a dataset that excluded all connections with strangers. Logistic
regression models using the no-stranger dataset were compared to results for the full
network.

RESULTS

Respondent Driven Network Generation

Eleven seeds generated a study sample of 1404 participants over 10 waves of recruitment.
The last wave of recruitment yielded 374 individuals; as described above, these together
with the seeds have been excluded from analyses presented here. Individual-level variables
for the 1030 respondents in waves two through nine can be found in Supplementary Table
S1. The HIV seroprevalence rate for this subsample was 21%. Respondents were
predominantly unemployed (73.9%), Greek (84.0%), and male (85.8%). Mean age was 35.2
years (SD=7.8). Homelessness in the past 12 months was reported by 36.0% of respondents.

A total of 1030 first-degree networks were generated from the referral contacts, one for each
respondent in the sample. Network size ranged from 2-5. Supplementary Table S2
characterizes network HIV seroprevalence, high frequency injecting and unprotected sex by
RDS wave. With subsequent waves of recruitment, study participants’ networks had less
HIV, and reported less high frequency injecting.

Network-level Characteristics

Network-level variables for the 1030 networks can be found in Supplementary Table S3. On
average, the prevalence of HIV among study participant networks was 22.1%. High
frequency injecting and unprotected sex were reported on average by 44.8% and 48.2% of
network members. Around 34% of the network members had never been tested for HIV
before, and 63.4% had received syringes from prevention programs in the past 30 days.

We evaluated the relationships between network-level variables and respondent HIV
seroprevalence (Table 1). Respondent HIV seroprevalence was associated with greater
proportions of network members who were HIV infected (i.e. those with 250% of network
members HIV-positive vs. those with no network members HIV-positive) [AOR, 3.11; 95%
Cl, 2.10 to 4.62], divided drugs [AOR, 1.60; 95% ClI, 1.10 to 2.35] or injecting frequently
[AOR, 1.50; 95% CI, 1.02 to 2.21]. Moderate network proportions that had been in jail as
well as sharing cookers/filters/water were also associated with respondent HIV
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seroprevalence. Size of RDS-generated network was not found to be a significantly
associated with respondent HIV seroprevalence. Clustered bootstrap standard errors were
very similar to the naive standard errors, yielding similar p-values (Supplementary Table
S4).

In the second set of analyses, bivariate and multivariate regressions were used to assess the
relationship between network variables and two respondent risk behaviors: high frequency
injecting (HFI) and unprotected sex (US) (Table 2). Having more network members
experiencing homelessness was associated with high frequency injecting [AOR, 1.41; 95%
Cl, 1.03 to 1.93]. High frequency injecting was also associated with having more network
members who were HIV infected [AOR, 1.61; 95% Cl, 1.14 to 2.28], and injecting
frequently [AOR, 1.66; 95% ClI, 1.23 to 2.26]. Unprotected sex was associated with having
more network members who were drug partners [AOR, 1.81; 95% Cl, 1.03 to 3.17].

We also evaluated the association between more distal network member characteristics
(second and third degree networks) and respondent HIV, high frequency injecting and
unprotected sex (Figure 2). The number of significant associations diminished as degree of
separation increased, indicating that network influence likely diminishes over social space.

Results of the permutation test for HIV serostatus are shown in Figure 2b. The observed
odds ratio of 3.11 from the first-degree network model is located in the extreme tail of the
permutation distribution, yielding an estimated p-value of < 0.002 (1/500). Similar results
were obtained for the other network variables that were statistically significant in the
primary analysis.

The logistic regression models predicting HIV serostatus were rerun on a subset of network
data that had ties with strangers removed (Table 3). All network variables that were
significantly associated with individual HIV in the full dataset were also significantly
associated in the no-stranger dataset. When strangers were removed from the dataset,
respondent HIV seroprevalence in the low and high network proportion groups remained the
same as in the original model.

DISCUSSION

The results of this study support the importance of network characteristics in the emerging
HIV outbreak among people who inject drugs in Athens, Greece. Greater network
proportions of HIV infected PWID were positively associated with respondent HIV
serostatus. Network proportions of risk behaviors such as dividing drugs and high frequency
injecting were also associated with respondent HIV serostatus. These findings were
attenuated with increasing degrees of separation. Comparison of results with randomly
generated permutation networks further demonstrated that the observed network proportion
associations were significant. In RDS, recruitment must proceed through a sufficiently large
number of waves before the sample reaches equilibrium, thereby overcoming any bias from
the nonrandom choice of seeds. The progression of network proportions over subsequent
recruitment waves likely represents this process.
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The sexual risk behaviors examined in these analyses were not associated with respondent
HIV seroprevalence. This is consistent with other reports suggesting that the emerging HIV
epidemic among PWID in Athens is primarily driven by high-risk injecting

behaviors 131519  rather than sex networks which, given our findings, appear to only play a
limited role in HIV transmission at this stage of the epidemic. Other emerging epidemics
have followed a similar pattern of early injection drug-driven transmission 3132, In Athens,
future interventions to prevent epidemics among other groups are warranted, however, given
that 48% of men in Avristotle reported sex with non-PWID®. In addition, only 59% of men
reported using condoms “always” or “usually”19. Considering the substantial proportion of
respondents engaging in risky sex behaviors and reporting sex with non-PWID, the risk of
increased future HIV spread via sexual networks will require additional intervention as the
epidemic matures. Network interventions 33 that operate through sex networks may then
become increasingly relevant.

Previous studies indicate that health behaviors and outcomes such as obesity and smoking
may be influenced not only by immediate network members, but also by second and third
degree network members 23-25, The observed network effects in Athens were particularly
strong for the immediate (first degree) network, and dropped off with increasing social
distance. There were still some residual effects of second and third degree networks
members on respondent HIV serostatus, high frequency injecting and unprotected sex. These
important primary network “effects” and more distal network effects support the diffusion of
social behavior and HIV through networks and the potential impact that more distal network
members might have on one’s health, behavior and circumstances.

The RDS networks used in this study likely include network members that exist in an
individual’s social network, risk network or both. That is, the relationship with the recruit
may be one of risk transmission (e.g. sharing syringes) without social influence, social
influence without risk transmission or both social influence and risk transmission. Given the
overlap that often occurs between social and risk PWID networks, studying their combined
effect is likely important to fully understand network influences. To date, few analyses have
explored the use of RDS recruitment for studying social or risk networks 34. In one study of
drug injectors in Australia, researchers linked respondent information with recruiter
information to form dyads and found associations between dyad characteristics and sharing
of injection equipment 3%, Another study used reported closeness to one’s recruiter as a
predictor of HIV and Hepatitis C 36. We are unaware of other published studies that have
used RDS recruitment ties as a proxy for an individual’s network beyond the dyad and that
examined those networks for associations with HIV risk practices and HIV infection. This
may be due to concerns about how well RDS-generated ties reflect the underlying social
network 37. In our sample, a minority of an individual’s network on average was made up of
“stranger” drug injectors. However, analyses with strangers removed yielded similar results
to those utilizing the entire network. This similarity is not surprising given the potential
effects that network members who are not close, but who are part of the social milieu may
have on one’s risk behavior. As others have suggested 3°, including other social network
members not typically sampled in classic social network generation approaches 38 may be
important as it includes strangers which may more closely resemble true social and risk
networks and thus social norms. More research is needed to determine whether stranger
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status is assigned bi-directionally by two RDS linked individuals as well as the degree to
which stranger networks play a role on influence and norms.

Other analyses have associated this HIV outbreak with recent economic, social and political
instability in Greece, as well as the specific Greek austerity measures that were put in place
to address the recession 18:39-41 Declines in various measures of population health have
also been noted in other countries affected by the 2008 financial crisis.*2 Though these other
countries have not experienced significant increases in HIV incidence as seen in Greece,
historical examples of HIV outbreaks following political and economic unrest are present in
the literature 43. The recession has brought increasing levels of homelessness, which was the
only sociodemographic characteristic associated with one of our risk outcome measures.
This suggests an increase need for focus on homelessness at the network level.

Not enough is known about how risk and social networks function in response to
socioeconomic crises 43. These crises that may result in structural changes such as greatly
increased homelessness could impact risk of HIV acquisition 44. From 2009 to 2011, the
estimated number of people experiencing homelessness rose 165% 4°. A recent analysis
found homelessness to be the most significant factor associated with HIV seroprevalence in
the Athens PWID epidemic 1°. In the current network analysis, we find that increased rates
of homelessness in a respondent’s network, a key effect of economic crises on marginalized
populations, was associated with increased frequency of injecting, which in turn may
increase the likelihood that someone else in the network acquires HIV. These findings
suggest that focus on the role of housing as an HIV protective intervention at the network
level may be needed where emerging HIV epidemics are occurring within larger socio-
economical disruptive contexts.

Unfortunately our data do not permit an examination of direct causal pathways between
network characteristics and homelessness in this emerging epidemic. It also remains unclear
the directionality of infection within these networks. However comparison of networks
across localities and across time may elucidate how networks function in these types of
outbreaks. This study may serve as a baseline for later studies in Greece as the economic
situation changes or for future interventions that include provision of housing.

Large-scale structural factors such as financial crisis and increased homelessness are likely
driving this HIV epidemic among PWID in Greece. As such, the response requires
intervention at multiple levels 3. At the highest level, interventions may include anti-
austerity programs or restructuring of Greek debt. These types of system-level approaches
are currently under discussion within the Greek political arena. The data from this analysis
indicate that future public policies and programs should also include meso-level network
interventions. Network interventions focus at the level of the network with intervention
effects measured both at the network as well as the individual levels. Many types of network
interventions have been implemented and researched, such as identifying individuals within
the network to disseminate information or interventions which stimulate peer to peer
interaction and create cascades bio-behavioral diffusion 33. A network-level HIV prevention
approach has recently started in Athens, Greece #6. Multi-level approaches including
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system-level and network-level interventions will be critical as we work to prevent emerging
epidemics internationally.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. Personal network construction using Respondent Driven Sampling coupon referral
scheme

Reference individuals are highlighted in red, and panels A) first degree, B) second degree,
C) third degree and D) random network members are highlighted in green. In panel A,
individual e’s first degree network consists of network members directly connected to
individual e: network member c (e’s recruiter) and network members h, i and j (the
individuals recruited by e). In panel B, the second degree network consists of individuals
two connections away from individual e. In panel C, the third degree network consists of
individuals three connections away from individual e. In panel D, a random network was
generated by randomly assigning respondents to different locations within the original RDS
referral recruitment structure. Individual e’s position has shifted and new network members
include individuals b, u, o and x.
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High frequency injecting ¥ * * 1
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OUTCOME: HFIb 8o \
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HIV positive i ¥ i u \
High frequency injecting b * * / '\\
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A) Network variables associated with individual-level HIV serostatus, high B) Distribution of adjusted odds ratios® from 500 randomly generated® network
frequency injecting and unprotected sex by first, second and third degree networks permutations

Figure 2. Comparison of first degree network findings with second degr ee networks, third
degree networ ks and 500 randomly gener ated networks

*p<0.05, ** p< 0.01, *** p< 0.001

@Covariates for multivariate HIV models included: age, sex, homelessness, highest level of
education, history of incarceration, getting condoms from an HIV prevention activity,
getting syringes from an HIV prevention activity, getting condoms from an HIV prevention
activity, ever being in drug treatment, using divided drugs with a syringe that has already
been used, frequency of injection, drug injected most often, sharing cookers/water or filters,
sharing syringes, using alcohol or drugs with last sex partner and having unprotected sex.
bCovariates for multivariate HFI models included: age, sex, HIV seroprevalence, nationality,
highest level of education, homelessness, history of incarceration, getting condoms from an
HIV prevention activity, previously being tested for HIV, getting syringes from an HIV
prevention activity, ever being in drug treatment, ever being in OST, using divided drugs
with a syringe that has already been used, drug injected most often, sharing cookers/water or
filters, sharing syringes, and multiple sex partners and having unprotected sex.

CCovariates for multivariate US model included: HIV seroprevalence, age, sex,
homelessness, highest level of education, ever being in drug treatment, using divided drugs
with a syringe that has already been used, frequency of injection, drug injected most often,
sharing cookers/water or filters, sharing syringes, exchange sex, using alcohol or drugs with
last sex partner multiple sex partners.

dOdds ratio of an individual having HIV if the proportion of their network having HIV is
greater than half adjusted for age, sex, homelessness, highest level of education, history of
incarceration, getting condoms from an HIV prevention activity, getting syringes from an
HIV prevention activity, getting condoms from an HIV prevention activity, ever being in
drug treatment, using divided drugs with a syringe that has already been used, frequency of
injection, drug injected most often, sharing cookers/water or filters, sharing syringes, using
alcohol or drugs with last sex partner and having unprotected sex.

€Random networks were generated by randomly assigning respondents to different locations
within the original RDS referral recruitment structure. The odds ratio from the first degree
network model is notably outside the distribution of odds ratios from the randomly
generated networks. This graph demonstrates that the significant association between the
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proportion of the immediate network that is HIV infected and the respondent being HIV
infected is not likely due to random network effect.

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2016 August 01.



Page 15

Tsang et al.

00'T 00T 8'€T VA 74 (0) mo7

sabulAs sanladay
870 650 | (e2'1'sL0) eT'T 200 (0z'2's0'T) 28T v'ee 0L (06%) ubIH
910 zro | (9zTer0) 70 8T°0 (re'1'220) 50 8'6 19 (6% — T) areIopON
00'T 00T 19T €92 (0) mo7

SWOPUOI SaAILI3Y

SSIIAIOY UOIILBAS Id X JoMBN
600 010 | (erz've0) 7T 200 (ez'z'80'T) G5'T €ee €€9 (05=) ubiH
7000 2000 | (eg'er'T) 28T €000 | (T0v'eeT) €2 6'62 8 (6% — T) ayesapoN
00T 00T 96T 80¢€ 0

uosud ul Jang
€60 260 | (15T'69°0) 20T vT°0 (18'1'26°0) 62T L'ee 80 (05=) ubiH
910 110 | (Sv'2'16°0) 6v'T €00 (8v'2's0'T) 19T 8'9¢ 8€T (6% — T) ayesapoN
00T 00T g8l €85 (0) mo

Ajuo jooyds Arewid
340] 250 | (99T'2L0) €Tt 100 (TT'2'60'T) ST G'€T ey (05=) ubiH
600 600 | (092'€60) G5'T 8000 | (182'LTT) €8T LT LET (6% — T) ayesapoN
00T 00T 89T 0Ly (0) mo

wwmw_mEoI

SolIs1BIve feyD X omPN
100°0> 1000> | (29¥'01°2) TT°¢ 1000> | (¥S5'5'6L2) €6'€ 6'9¢ 62 (06%) ubIH
100°0> 1000> | (S0'5'9L'T) 86'C 1000> | (¥2'5'602) €€ 0'€e 60T (6% — T) ayesapoN
00'T 00T 0°€T 1.9 (0) mo7

pajoRUI AIH

moco_m\,m‘_n_o\.ww AIH Y IOMBN

anfeAd aneAd | 10 %56 | onmedsppo pesnlpy [ anfeAd | 1D %G6 | 01YSPPO | +AIH % | N | pS3TGVIMVA 13ATT HHOMLIAN

3 .Q%quoom_ paeIsN|D elgereAnini arelreAlun

"2T0Z 929819 ‘susyry ul sbnup 198lul oym ajdoad Huowre sausjensldolss AlH [ENPIAIPUL YIIM PBIRIJOSSE ,S3|(RIIBA YI0MISN

Author Manuscript

T alqel

Author Manuscript

Author Manuscript

Author Manuscript

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2016 August 01.



Page 16

Tsang et al.

120 | (98°T'.80) 82T G500 (z6'1'00'T) 6T 9% 0.€ (06%) ubIH
120 | @S5T'¥S0) 160 060 (es1'29°0) 160 9'8T 2T (6% — T) a1eiopoIN
00'T 00T 16T 88¥ (0) mo7

aouejurenboy

SOIIS1RI0e feyd YIoMBPN BYlO
620 G20 | (eg1'98°0) T v000 | (681'86°0) 9e'T (¥4 €61 (05=) ubiH
70 Geo | (Lze'sLo) 0£'T 100 (51'2'18°0) €T G'ze 6¢T (6% — T) ayesapoN
00T 00T 81 90 (0) mo

sabuliAs saleys
620 oto | (252’260 vS'T 100 (egz'erT) 8L'T 8'1¢ €6. (05=) ubiH
70 €00 | (8eg'0oT'T) 7' v000 | (59°'G'6€'T) 08¢ G0E 65 (6% — T) ayesapoN
00T 00T 9°€T LT (0) mo7

197/ 10 SIB|1Y ‘SI8X 009 SaIeyS
110 v00 | (Tzz'eoT) 05T 10000> | (#6'2'0S°T) 012 7’9z L2 (05=) ubiH
080 G20 | (er2'ss0) 17T 90 (52'2'69°0) GZ'T 6.1 16 (6% — T) ayesapoN
00T 00T 9vT Sov (0) mo

Bunoalur Aouanbaly ybiH
100 200 | (sezorm) 09'T 20000 | (19C¥ET) 181 T'se Soy (05=) ubiH
800 €00 | (Lze'som) a8'T 200 (zoe'TT'T) €81 8¢ €TT (6% — T) ayesapoN
00T 00T A1 oy (0) mo

sbnup sepinlg
010 oto | (tzz'es0) er'T 100 (tez'trT) 09°T 6'92 L6T (05=) ubiH
€€0 120 | (6€°2'28°0) or'T 910 (€2'2'88°0) or'T € GTT (6% — T) ayesapoN
00T 00T L'8T LTL (0) mo

uloiay-uou OEU ure

gSlolneypd dSIY > JOMBN
v1°0 oT0 | (8zz'e60) W't 1000 | (682°0£T) v6'T 9'€e 0zL (05=) ubiH
GE0 620 | (z9€'89:0) LS'T €70 (s8'2'%9°0) GE'T L'LT 29 (6 — T) e1RIOPOIN

anfend aneAd | 10 %S6 | olredsppO pesnlpy | enend | 10 %S6 | 0edSPPO [ +AIH % | N | pSITEVIMVA 13AIT HHOMLAN

3 _g%hwﬁoom peR®BNID PlaeleAnniv aleleAluUn

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2016 August 01.



Page 17

Tsang et al.

sypuow g7 1sed ui Jo1Aeyaq 108]484 sunsay,

G20 st uonodoud 310MIBU PaIdBJUL AIH S [ENPIAIPUL TRY) ‘PaIOBJUI ATH 818 € PUR SISGIBW 3I0MIBU + SeY [enplAIpul Ue Ji ‘ajdwexs 104 ‘suoiiodoid 310Mmiau se painseall a1am Sa|geLieA _m>w_.v_3>>zz_u

'suonnadal 0oOT Alarewixoldde Jano pajdwes siaisnjd pazis [enba Ajybnol gy Jo paisisuod japow deisioog um_&w:_oo

'xas pajoaloidun Buiaey pue Jaulred xas I1se] yim sbnip Jo

Joyooje Buisn ‘sabuiiAs Burieys ‘siay1y 1o 181em/s1ax009 Bulieys ‘usio 1sow pajaalul Bnip ‘uonoslul Jo Aouanbauy ‘pasn usaq Apealfe sey Jeyl abullAs e yum sbnip papiaip Buisn ‘Juswieasy Bnip ul Buiag Jans
‘AAnoe uonuanaild AJH ue woiy swopuod Bumsh ‘Ananoe uonuaasid AlH ue woly sabuliAs Bumsh ‘Ananoe uonuansid AJH Ue woly swopuod Buimab ‘uoneladedul Jo AI0ISIY ‘U0IBINPS JO |8A3] 1SaYbBIY
‘SS9USSa|aIOY ‘Xas ‘abe :S[apowW aleLiBAINW |[B 40 PAPN|OUI 313M SaSAJeUR 3|qelieAlun 8y Ul [aA3] T°0>d ayj 1e aduajenaldolas AH YIIM Suoile1oosse Jueaiyiubis pey Jeys sejelienod _m>m_._m€_>_c=_Q

"SOIRLIBAOD [9AS]-[ENPIAIPUI PUB PRYRDIPUI 3]qRLIBA }JOMIBU U} 9PN[OUI S|OPOW d|CRLIBAINNIA “[apoW aeedss e sjuasaidal a|geLIeA 3lomiau yoes,,

€10 600 | (L0T'0v0) 99'0 €00 | (S6°0TH0) 290 91 6T (05=) ubiH
v10 L00 | (v0T'8€0) €9°0 900 (TO'T'TH°0) ¥9'0 G'9T 8T (617 — T) e1I8PON
00T 00T g'ee 8.9 (0) mo
Jabuens
v1°0 110 | (20°C'€6°0) LET G00 | (96'T'66'0) or'T T'€C 2oy (05=) ubiH
GE0 veo | (€02'8L0) 9T 800 (87'2'56°0) T L'€e 6T (617 — T) e1I8PON
00T 00T L'LT vEY (0) mo7
puatid
anfend aneAd | 10 %S6 | omedsppo pesnlpy [ anead | 10 %G6 | 01eYSPPO | +AIH % | N | pS3TGVIMVA 13ATT HHOMLIAN
3 _g%hwﬁoom peR®BNID PlaeleAnniv aleleAluUn

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2016 August 01.



Page 18

Tsang et al.

v00 | (297'€0T) 99T 6’19 | sST - - - 6e | vST (6% — T) a1eiopOIN
Jal 8Ly | g6z - - - Sv | zoe (0) mo7
X3S onuwuo\_QcD
LT0 (00'2'88°0) ee'T L'ss | soL - - - evy | 112 (06%) ubIH
0z0 | (evz'eso) Wt T9S | ovt - - - 6cy | Lyt (6% — T) a1eiopOIN
Jal TSy | v9T - - - sy | 89T (0) mo7
Jaunred xas 1se] yym sbnip 1o joyod|y
€60 (9e'1'12°0) 860 8'es | L8¥ - - - 6'sy | 26v (06%) ubIH
Lo | (trz'180) €T z19 | eet - - - Ty | 621 (6% — T) a1eiopOIN
Jal 25 | 86¢ - - - eey | vov (0) mo7
sabuLIAs sareys
- - - 8TS | 216 | 1000 | (92C'€TT) 99'T v'es | 926 (06%) ubIH
- - - 885 | /6 9¢0 | (erz'oL0) LT zov | L6 (6% — T) a1elopoiN
- - - 9'ss | 1OV Jal gee | eov (0) mo7
Bunoalur Aouanbaly ybiH
- - - evs | 9sv | TS0 (15'1'28°0) 17T T8y | v9v (06%) ubIH
- - - vs | et | v90 | (wr1'sS0) 680 v'ey | €11 (6% — T) a1elopoiN
- - - L'eS | 1oy Jal 8oy | v (0) mo7
sbnip sapIAIg
s.olnelpg XS1Y X JomPBN
- - - zos | eve | Lo00 | (822T¥TT) 19T €15 | 8ve (05=) ubiH
- - - 8.5 | 60T 6T°0 (61'2'98°0) LET g6 | 60T (6% — T) ayesapoN
- - - 8vs | €99 Jal L'8€ | 699 (0) mo
pajoRsul AIH
(%) @ousenra1do s AIH X lompN
aneAad | 10 %s6 | oedsppopesnipy | % | N [ enead | 10 wse | owedsppopesnipy | % | N
%8S pa1eInldun gButoefu] Aouenbe 14 yoIH

"2T0Z 929919 ‘suayry ul sbnup 198lur oym ajdoad Buowre xas palasioidun pue Bundslur Aousnbaiy ybiy [enpIAIpul YlIM paleIdoSSe ,S8|qRIIBA YI0MISN

Author Manuscript

¢ ?olgel

Author Manuscript

Author Manuscript

Author Manuscript

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2016 August 01.



Page 19

Tsang et al.

Ajuo jooyds Arewid
€80 (9v'1'€9°0) G660 gey | 0LT Ge0 (16'1'62°0) €T 2SS | LT (06%) ubIH
050 (€2'2'89°0) €T 985 | 0L ¥S0 (60'2'89°0) 6T'T TS | L (6% — T) e1J8PON

Jal 6'sS | 6.2 Jal T | 182 (0) mo7
39819-UON

- - - 95 | 91t¥ | €00 (€6'T'€0'T) T TS | Tev (06%) ubIH

- - - TTG | 261 | 8e0 | (68'T'6L0) @t v'ey | 9€T (6% — T) a1eJopoIN

- - - €s | 2ov jal 98¢ | 69% (0) mo7
SS9|aWOoH

- - - zes | 1e6 | 020 (€9'2'28'0) v'T sy | eve (06%) ubIH

- - - vIL | vT v20 | (8L1'eg0) 9T Gge | €1 (6% — T) a1eJopoIN

- - - ¥19 | oL jal gee | 1L (0) mo7
ETE
SOIs1RIE YD BYIO

- - - 8vs | 952 | 8r0 (92'1'19°0) 880 9Ty | 992 (083) ubIH

09 | &S 980 (L1'2'250) 10T TG | 9 6r-T

- - - g6y | v0C Jal 15 | 0T (0) mo7
Juswieas) Bnip ul Jang

- - - 8'es | 269 | 810 (92'1'06°0) 9T L'y | 2oL (083) ubIH

- - - L09 | 19 120 (62'1'1€°0) €9°0 g6z | 19 (6% — T) ayesopoN

- - - ees | 19¢ Jal 68 | 292 (0) mo7
SWIOPUOI SaAIBdaY

L0°0 (S6'1'86°0) 8e'T G'8s | v6z | 050 (¥Z'1%9°0) 680 g6 | 962 (083) ubIH

Lv0 (T6'T'%2°0) 6T'T 6'8S | 6¢T G50 (18'1'€L°0) ST'T oy | 0T (6% — T) ayesapoN

Jal 605 | 8.5 Jal 6'Sy | 985 (0) mo7
LSO utJang
SSIIAIDY UONUBAS Id 3 IOMBN

6£0 (¥9'1'28°0) 9T'T T'sS | v95 - - - sy | 695 (06%) ubIH

anead | 1D %6 | omedsppopesnipy | % | N | enead | 10 wse | owedsppopesnipy | % | N
%8S pe1e10Idun gmc:oo._c_ Aousnba 14 YybIH

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2016 August 01.



Page 20

Tsang et al.

siaupted xas ajdnjnw Jauyred xas 1se] yim sbnip 1o joyodje Buisn ‘xas abueyaxa ‘sabuliAs Burieys ‘siay1y J0 J181eM/SI8X009 Bulieys ‘U0 1sow pa3daful Bnip ‘uondalul Jo Aouanbaiy ‘pasn usaq Apealje sey 1eyl
abuiAs e yum sbnip papiAlp Buisn ‘Juawiyeas Bnip ui Bulag Jans ‘uo1eINpa Jo [8As] 1saYbIY ‘ssaussajawioy ‘xas ‘abie ‘aousjensldolas AIH :|8AS]-[eNPIAIPUI PapN|oul [9pOW SN dleLIeARNW 10} mm:m__gooo

'xas pajosjoidun Buiaey pue sisulred xas sjdnjnw pue ‘sebullAs Bulreys ‘114 10 181eA/S18X002 Bulleys ‘us)o 1sow pardaful Bnip ‘pasn usaq Apealfe
sey eyl abuuIAs e yum sbnip papiaip Buisn ‘1 SO ul Buiag Jans ‘quswirealy Bnip ui Buiag Jans ‘AlAnoe uonuanaid AJH ue woly sabuniAs Bumab ‘AlH Joy parsal Bulag Asnoiaaid ‘Alianoe uonuanaid AlH
Ue woJuy swopuod Bumab ‘uoireadtesul Jo AI0ISIY ‘SSaUSSajaWOoY ‘UOIeINPa JO [aAd] Isaybily ‘Alijeuorieu ‘Xas ‘abe ‘aousjenaldolas AIH :|3A8]-[eNpIAIPUI PApN|oUl S|9POW |4H 8lelieAllNwW 1o} mma__goog

"SOJRLIBAOD [9AS]-[ENPIAIPUI PUB PRJRDIPUI 3|CRLIBA }JOMIBU U} 9PN[OUI S|SPOW d|CRLIBAINNIA “[9pOoW Juapuadapul ue sjuasaldal a|qelie 310mau yoes,,

¥0'0 (LT'e'e0'T) 87T 769 | 98 6Ty | 98 (06%) ubIH

290 | (05T'15°0) 180 zes | o6 - - - 505 | 16 (6% — T) a1eJopoN

Jal T'€S | ov8 - - - 6y | 0s8 (0) mo7
Jauned bnug

- - - 665 | T6T (L1'1'55°0) 080 T8¢ | v6T (06%) ubIH

- - - 7’6y | 9ST (0z'1'e5°0) 080 zee | 8st (6% — T) a1eJopoIN

- - - L'vS | 699 jal €Ly | 6.9 (0) mo7
Jabuens

- - - v'15 | 26€ (8L'T'%6°0) 0£'T €8y | cov (06%) ubIH

- - - €85 | z61 (98'1'78°0) STT oy | €61 (6% — T) a1eJopoIN

- - - 9vs | Lev jal 8'6¢ | cev (0) mo7
puaLid

¥S'0 (92'1'%9°0) 060 6'8v | soe (€8'1'260) €e'T 805 | Lot (06%) ubIH

960 (09'T'%9°0) 10T 695 | LET G20 (00'2'%8°0) 0€'T 0S | 9T (6% — T) e1I8PON

Jal 95 | €5 jal 9'6¢ | €85 (0) mo7

anead | 1D %6 | omedsppopesnipy | % | N | enead | 10 wse | owedsppopesnipy | % | N
%8S pe1e10Idun ch:oo._c_ Aousnba 14 YybIH

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

available in PMC 2016 August 01.

J Acquir Immune Defic Syndr. Author manuscript



Page 21

Tsang et al.

Author Manuscript

SalisiBlde reyd Bylo
500 (61'2'00'T) 8’1 8Ly | Gev (06%) ubIH
ero | (eze'sg0) 69'T zor | 8L (6% — T) @1eI9pON
00T eey | €Tr (0) moT

sabuLAs sareys
900 (z2'2'00T) v9'1 8'9v | 269 (06%) ubIH
9000 | (098'2y'T) 05°€ 965 | 9 (6% — T) @1eI9poN
00T L'6E | 68T (0) mo7

J3JeM 10 S13)|1} ‘SI9XY 009 Saleys
100 (8v'2'TT'T) 99T 9'6S | LLv (06%) ubIH
00 | (9,v'66'0) JAN4 eee | 19 (6% — T) @1eI9poN
00T z'se | e8¢ (0) mo7

Bunosfur Aousnbaly ybiH
100 (sv'g'erT) G9'T 98y | 81¥ (06%) ubIH
1000 | (v0'9'T9T) e 0S5 | 99 (6% — T) @reIopoN
00T zey | 62y (0) mo7

sbnup sapIAlg

pSd0ineuRg X1y X I0MBN
10000> | (czv'88'T) 28'c L'1S | 6€g (05=) ubiH
7000°0> | (86'9'00°2) vL'€ L'0S | 69 (6% — T) ayesapoN
00T v'ov | 609 (0) mo

pajoRsul AIH

(%) @ousenra1do S AIH lompN

5S31GVIMVA 13A3T HHOMLIN

aneAd | 1D %s6 | omedsppo [ % | N
laeleAniniN

€9l|qel

Author Manuscript

Author Manuscript

‘PaAOWLl

slabuells 03 SUOIIDBUUOD YNM ZTOZ 899919 ‘suayly ul sbnup 198lul oym ajdoad Buowe aduajensldolss AIH [ENPIAIPUL YLIM PBIRIJOSSE ,S8|(RIIBA YI0MISN

Author Manuscript

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2016 August 01.



Page 22

Tsang et al.

‘syjuow T 1sed ui JoiAeyaq 108]481 E_:mmm_u

'G2°0 1 uonodoud 10mIBU PaIdBJUL AH S.[eNPIAIPUI TeY ‘PaIOBJUI AIH BJB € PUR SISGUBW 3I0MIBU + SeY [enplAIpul Ue Ji ‘ajdwexs 104 ‘suoiiodoid 3IoMmiau se painsesl a1am Sa|geLien 13A3I-3HIOMIN,

"Xas
pajoalosdun Buiaey pue Jauped Xas 1se| yim sbnup Jo joyodfe Buisn ‘sabuliAs Buiieys ‘sia|1y Jo 181em/s1a3009 Buiieys ‘Usio 1sow pajdalul Bnip ‘uonoslul Jo Aouanbauy ‘pasn usaq Apealfe sey Jey) abuLIAs

B ym sBnip papiAIp Buisn ‘quawiess) Brnup ut Buiag 1ans ‘AiA1de uonuanaid AJH Ue woly swopuod Buimsh ‘Ananoe uonusasid AIH ue wouy sabuliAs Bumsh ‘Auanoe uonusasid AJH Ue WO SWOPUOD
Buineb ‘uonesadseaul Jo A10IsIYy ‘UOIBINPA JO [9A3] 1saYBIY ‘ssaussajawoy ‘Xas ‘afie :[aAa|-lenpIAIpUl PapN|oul S|3POW AJH 81eLeAIINW 10} S81eLIBAOD :PapN|aUl S|aPOW AJH deleAl}|NW o) wma:goon

‘SOJRLIBAOD [9AS]-[ENPIAIPUI PUB PRYRDIPUI 3|CRLIBA }JOMIBU U} 9PN[OUI S|SPOW B|GRLIBAINNIA “[9pOW Juapuadapul ue sjuasaldas a|qelieA Y10mau yoes,

200 (z9z'1TT) LT 8y | 695 (08=) YbIH
1000 | (S52'29'T) §G'€ vy | 85 (67 — 1) eresspON
00T 6TV | 682 (0) Mo

uosud ul Jang

ZTo (#0'2'26°0) LET 815 | 8.2 (08=) YbIH
100 (92°€'sT'T) 80'C 865 | 28 (67 — 1) ereIspON
00T 90v | 2GS (0) mo

Ajuo jooyds Arewid

810 | (S6'1'88°0) €T LTS | e8¢ (05=) ubiH
2000 | (9%'.€T) 14444 6'cy | ¢8 (6% — T) e1eI9PON
00T 607 | esv (0) mo

Ummw_mEoI
L0°0 (¥0'1'0€°0) 950 9’8y | 60T (05=) ubiH
200 (26€'20'T) G6'T 615 | LL (6% — T) ayesapoN
00T oty | L2 (0) Mo

pXes abueyox3

anfeAd 10 %S6 olley sppo % N

gPldeleAninin

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

available in PMC 2016 August 01.

J Acquir Immune Defic Syndr. Author manuscript



