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Abstract

Purpose—Respondent-driven sampling (RDS) was used to recruit four samples of Black and
Latino men who have sex with men (MSM) in three metropolitan areas to measure HIV prevalence
and sexual and drug use behaviors. We compared demographic and behavioral risk characteristics
of participants across sites, assessed the extent to which the RDS statistical adjustment procedure
provides estimates that differ from the crude results, and summarized our experiences using RDS.

Methods—From June 2005 to March 2006 a total of 2,235 MSM were recruited and interviewed:
614 Black MSM and 516 Latino MSM in New York City, 540 Black MSM in Philadelphia, and
565 Latino MSM in Los Angeles County. Crude point estimates for demographic characteristics,
behavioral risk factors and HIV prevalence were calculated for each of the four samples. RDS
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Analysis Tool was used to obtain population-based estimates of each sampled population’s
characteristics.

Results—RDS adjusted estimates were similar to the crude estimates for each study sample on
demographic characteristics such as age, income, education and employment status. Adjusted
estimates of the prevalence of risk behaviors were lower than the crude estimates, and for three of
the study samples, the adjusted HIV prevalence estimates were lower than the crude estimates.
However, even the adjusted HIV prevalence estimates were higher than what has been previously
estimated for these groups of MSM in these cities. Each site faced unique circumstances in
implementing RDS.

Conclusions—Our experience in using RDS among Black and Latino MSM resulted in diverse
recruitment patterns and uncertainties in the estimated HIV prevalence and risk behaviors by study
site.

Keywords
Respondent-driven sampling; HIV; Field experiences; Men who have sex with men

INTRODUCTION

Although they represent only 2% of the United States population, men who have sex with
men (MSM) account for an estimated 61% of all new HIV infections in U.S. 12 In 2010,
among HIV-positive MSM, new diagnoses among Blacks (37%) and Latinos (23%) were
disproportionately higher than among Whites (37%) in comparison to the racial/ethnic
distribution of the U.S. population (13%, 15%, and 66%, respectively).2 Given the burden of
HIV in minority MSM populations, it is imperative to conduct research to identify factors
that place Black and Latino MSM at risk for infection and to facilitate the design and
implementation of targeted behavioral and biomedical interventions.

Black and Latino MSM are often difficult to recruit into research studies. It is particularly
challenging to recruit representative samples of MSM because there are no sampling frames
from which to generate a probability sample.3 Silvestre et al. explored recruitment barriers
for Black and Latino men in urban settings and noted that recruiting MSM of color required
attention to cultural norms of the “target” group, use of members of the “targeted”
community, and the use of promotional materials that were accepted by community
members.# Fernandez et al. describe the use of Internet methods to recruit Latino MSM in
Miami.® They found that men recruited through Internet chat rooms did present at physical
study sites, although formative work in the community and inclusion of members of the
targeted community were necessary to ensure their successful recruitment.

Venue-based (time-space) sampling has been the most broadly used method to recruit MSM
populations for HIV behavioral research.38 The Centers for Disease Control and Prevention
(CDC) first implemented venue-based sampling in 1994 with the multi-site Young Men’s
Survey:’ this method continues to be used to recruit MSM ages 18 years and older for
CDC’s National HIV Behavioral Surveillance system.8 Despite its widespread use, some
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experts believe that venue-based sampling may miss non-gay-identified or minority MSM
who do not frequent predominantly gay-identified venues.3

In this report we describe the use of Respondent-Driven Sampling (RDS),12 a form of chain-
referral sampling, for recruiting four samples of Black and Latino MSM in three U.S.
metropolitan areas. RDS has increased in popularity as a means to reach persons from hard-
to-reach populations for which construction of a sampling frame is not feasible, such as
injection drug users,? ecstasy users,19 and Latino MSM.11 We were particularly interested in
1) describing the RDS recruitment statistics across our study sites; 2) comparing the
demographic and behavioral risk characteristics across each site; 3) assessing the extent to
which the RDS statistical adjustment produces estimates that differ from the crude results,
especially with respect to estimating HIV prevalence and behavioral risk; and 4) describing
benefits and problems associated with using RDS as a sampling strategy, as well as
suggesting recommendations for future studies that recruit Black and Latino MSM.

METHODS

Data were collected as part of the CDC’s Brothers y Hermanos (ByH) study. The chief aims
of the study included identifying the structural, psychological, socio-cultural and behavioral
factors associated with elevated HIV transmission among Black and Latino MSM. From
June 2005 through March 2006, Latino MSM were recruited in Los Angeles County and
New York City, and Black MSM were recruited in New York City and Philadelphia. To be
eligible, participants had to 1) be male (and identify as such), 2) identify as Black or Latino,
3) be 18 years of age or older, 4) report sex (oral, anal sex or mutual masturbation) with
another male in the past 12 months, and 5) be a resident of New York City, NY, Philadelphia,
PA, or Los Angeles County, CA. Men who were HIV-positive, HIV- negative, or of unknown
serostatus were eligible to participate.

Participant Recruitment

Recruitment for ByH has been described.13:14 Briefly, an initial set of target population
members (“seeds”) were selected using a quota so that approximately two thirds of the seeds
recruited would be gay-identified, and approximately half of the seeds would be less than 30
years of age. We also attempted to recruit equal numbers of seeds who were HIV-positive,
HIV-negative, and unknown HIV status to help diversify the initial sample of recruits by
serostatus. Based on prior experience, additional seeds were selected if the pace of
recruitment slowed to the point where few potential participants per week would present for
interview appointments. Seeds and the individuals they recruited were encouraged to refer
(using study coupons) up to three eligible individuals from their social networks to
participate as the next wave of enrollees, with the process continuing until a sample size of
500 per study site was achieved.

Data Collection Procedures

Study enrollment took place in project offices located in office buildings, community-based
organizations (gay and non- gay identified), community health centers or neighborhood
storefront offices. After screening for eligibility and obtaining written informed consent,
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participants completed an Audio Computer-Assisted Self-Interview (ACASI). The ACASI
was available in English and Spanish and took approximately 45 minutes to complete. Next,
all participants, except those who disclosed that they had been previously diagnosed as HIV-
positive, were tested for HIV using a rapid, oral fluid HIV- antibody test (OraQuick
Advance; OraSure Technologies, Inc., Bethlehem, PA). Men with a preliminary positive
result on the rapid test, and those who disclosed that they were already HIV positive,
provided a blood specimen for confirmatory testing through Western blot assay.

All participants were paid $50 for their participation in the interview and HIV test.
Participants earned an additional $15-$20 for each eligible person who they successfully
recruited. The protocol was approved by the Institutional Review Boards at CDC and the
local study sites.

Measures of Participant Attributes

The study questionnaire included questions on demographics, HIV testing history,
behavioral variables, and psychosocial factors. To assess recent (past 3 months) sexual and
substance use behaviors, participants were asked about insertive and receptive protected and
unprotected anal sex, protected and unprotected vaginal sex, number of male and female sex
partners, and use of alcohol and non- prescription drugs (marijuana, crystal
methamphetamine, crack, cocaine, heroin, amyl nitrites and ‘club drugs’ [Ketamine, Ecstasy,
Gamma hydroxybutyrate]).

To generate weighted RDS estimates of the demographic, behavioral and HIV prevalence
variables, participants were asked to provide the number of MSM in their social network.
Specifically, to measure size of social networks, men were asked: “Approximately how
many men who have sex with men in [City] do you know personally? That is, you know
their name, who they are, and how to contact them; they also know you and'you have seen
them in the last 6 months.” Of the total number of these men, participants were asked how
many were 18 years or older and of the same race/ethnicity as themselves (i.e., Black or
Latino). Men were also asked to describe their relationship with the person who recruited
them into study, e.g. friend, acquaintance, sexual partner, relative, or co-worker.

Statistical Analysis

Data analysis was conducted using the RDS Analysis Tool (RDSAT) 5.8 (Heckathorn,
Cornell University, Ithaca, NY) and SAS 9.1 (SAS Institutes, Cary, NC). Crude point
estimates for demographic characteristics, behavioral risk factors and HIV prevalence were
calculated for each of the four samples. We used RDSAT to obtain local population-based
estimates of each sampled population’s characteristics. RDSAT weights the crude estimates
by using self-reported network sizes as well as each participant’s tendency to recruit
network members with similar demographic and behavioral characteristics, also called
“homophily”. The goal of weighting with RDS is to adjust for participants’ tendency
towards homophily and to provide point estimates more reflective of a random selection of
the population’s network members. Ninety-five percent confidence intervals (95% CI) for
the RDSAT-adjusted point estimates were also generated. Differences in the adjusted point
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estimates for demographics and risk behaviors compared across the four samples were
determined by identifying non-overlapping 95% Cls.

A total of 2,235 MSM were recruited and interviewed: 614 Black MSM and 516 Latino
MSM in New York City (NYC), 540 Black MSM in Philadelphia, and 565 Latino MSM in
Los Angeles County.

Recruitment Characteristics and Patterns

Recruitment characteristics are provided in Table 1. The Philadelphia sample was obtained
over the shortest period of time as well as from the fewest productive seeds (i.e., seeds that
produced at least one recruitment wave) and recruitment waves. The Los Angeles sample of
participants distributed the greatest number of recruitment coupons. The NYC Latino sample
had the largest average network size of MSM of the same race/ethnicity.

Demographic and Risk Behavior Characteristics

Table 2 provides characteristics of seeds and final samples. Despite the intention to select
and enroll similar seeds at each of the four study sites, there were differences between sites
in the number and characteristics of seeds who participated in the project. For example, the
Los Angeles site recruited more HIV positive and homosexually identified Latino seeds than
did the NYC Latino site. The NYC Black site recruited a larger proportion of young MSM
seeds compared with the Philadelphia site.

At each of the four study sites, the characteristics of the final sample differed greatly from
the characteristics of the seeds. In every case, recruited participants were older than average
and reported lower income than the seeds at that site. Recruits were less likely to be
employed full-time and more likely to report being unemployed or disabled. At the study
sites recruiting Black men, recruits were less likely to identify as gay and more likely to
identify as bisexual. At the New York Black and Los Angeles Latino sites, recruits were
more likely to report being HIV positive.

Statistical Adjustments for RDS Method

Table 3 presents the crude sample characteristics and the RDSAT-adjusted demographic and
risk characteristics for the four samples. The adjusted estimates were fairly similar to the
crude estimates at each site for demographic characteristics such as age, income, education
and employment. At the NYC Latino site, however, the adjusted demographic distribution
was considerably older and lower in income than the crude sample distribution.

Among the sexual behaviors, the adjusted estimates of the prevalence of risky sexual
behaviors were lower than the crude estimates. For three of the samples, the adjusted HIV
prevalence estimates were lower than the crude estimates. The adjusted estimated HIV
prevalence among the NYC Latino participants, however, was greater compared to the crude
estimate, and had a larger magnitude of difference compared to the other three samples. It
should be noted that in the NYC Latino sample, the HIVV-positive enrollees had a much
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smaller adjusted average network size than the HIV-negative enrollees (3.9 vs. 9.8), resulting
in RDSAT assigning a larger population weight (2.7 vs. 0.6) to the HIV-positive group.

DISCUSSION

Our experience using RDS to enroll and to estimate HIV prevalence, risk behaviors and
psychosocial factors among Black and Latino MSM resulted in diverse recruitment patterns
and potential uncertainties in the estimated HIV prevalence, risk behaviors, and
demographic distributions by study site.

The RDS weighted adjustments are inversely related to social network size.1> For example,
in our study the HIV-positive group had a much smaller adjusted network size than the HIV
negative group in the NYC Latino sample, resulting in RDSAT assigning a larger population
weight to adjust the HIV prevalence upward. Because network size is a key factor in RDSAT
adjustments, unreliable measurement of network sizes may lead to unstable adjustments.
This situation may have occurred with adjusted HIV prevalence in the NYC Latino sample
since overall mean network sizes were larger compared to the other samples. The other three
study samples had equivalent network sizes for their HIV-positive and -negative sub-
samples, resulting in a smaller magnitude of change.

Participants’ homophily also affects the population estimates in that a higher level of
homophily will limit the sample’s representativeness of the populations of Black and Latino
MSM in these cities.1® For example, although not provided in the tables, homophily
statistics were quite different between HIV-positive and HIV-negative MSM in the NYC
Latino sample. Furthermore, the adjusted estimate for income distribution in the NYC
Latino sample was mostly affected by homophily but not by network size.

Implementation Considerations

Many of the differences in demographic characteristics across the four samples may reflect
real diversity in population characteristics in each city; however, some differences may be
due to the way data collection was conducted at each site. Implementation differences also
include inevitable variations based on the collaborating organizations involved in data
collection and the location of data collection sites in each city. Other implementation
differences occurred as the research team at each site made recruitment adjustments to
achieve study samples perceived to be more reflective of the underlying population of MSM.
These variations are important to examine because they raise questions about when RDS
protocols should be flexible and how revisions in procedures such as using special
incentives, adding seeds, and limiting the number of coupons that a participant could
distribute may affect the final sample. First, the location of data collection activities and the
organizations involved may have affected who was willing to participate as well as the type
of person recruiters decided to invite to the study. In Philadelphia, data collection took place
at two Lesbian, Gay, Bisexual and Transgender (LGBT) organizations in Center City, as well
as one non-LGBT organization serving African Americans in North Philadelphia. The NYC
Black participants completed interviews at a project-specific office in lower Manhattan. The
lack of identification with a service organization, particularly an LGBT service organization,
may have increased the comfort of participants; however, having just one location may have
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decreased participation of men from more distant boroughs. Local variation also occurred
among the types of seeds that were productive in recruiting participants. The NYC Latino
sample had productive seeds that were young and HIV negative. Philadelphia’s most
productive seeds were over the age of 40 and unemployed or disabled. Many of the
productive seeds in the NYC Black sample were HIV-positive. RDS principles state that
seed characteristics should not affect the representativeness of the final sample if equilibrium
(when sample composition is independent of the initial seeds) is reached.12:15

One of the principal benefits of the RDS method is the potential ability to obtain an unbiased
sample of a hard-to-reach population. Specifically, RDS may provide population-based
estimates of underlying population parameters if (1) the sample reaches equilibrium through
a sufficient number of waves or cycles of participant recruitment and (2) study participants
randomly refer members of their social network to the study.1® Based on previous
experience conducting RDS in other populations, it is possible to attain equilibrium through
sufficiently long recruitment chains, generally after six waves. In this study, well over 6
recruitment waves were obtained prior to reaching the target sample size of 500 in each
study site. Less apparent, however, is whether study participants referred persons to the
study randomly from their social network. Some participants in the study informed field
staff that, in order to make sure they received their recruitment compensation, they
deliberately chose to recruit men who were most likely to participate. This strategy may
have resulted in a large number of low- income and unemployed participants. In Los
Angeles, the study became known as a study for HIVV-positive MSM, with 51% of the Latino
study population disclosing an HIV- positive serostatus. Similarly in NYC, 56% of the
enrolled Black participants were self-reported HIV- positive. While other studies in NYC
have generated high HIV prevalence estimates among Black MSM,17 we are not aware of
any HIV prevalence estimates in Los Angeles County that approach the RDSAT-adjusted
estimate (or the lower confidence limit) produced by the sample of Latino MSM. As a point
of reference, estimates obtained from the 2008 National HIV Behavioral Surveillance cycle
among MSM in the same cities indicated HIV seropositivity of 31% among Blacks and 15%
among Latinos in NYC; 12% among Blacks in Philadelphia; and 19% among Latinos in Los
Angeles County.18

Based on our reservations about the validity of a number of RDSAT-adjusted estimates
obtained in this study, we think that our application of RDS did not perform well in the
estimation of HIV prevalence across the four study sites. This outcome may have been
influenced by the study’s emphasis on performing HIV testing. If the study had not included
the HIV testing component, it is possible that we would not have observed the bias toward
referral of known HIV-positive men in the Los Angeles Latino and NYC Black samples. In
other words, at these two sites, we suspect that HI\-positive participants anticipated that
their HIV-positive contacts would feel more comfortable enrolling compared with their HIV
negative and unknown status contacts.

Despite these concerns, the use of RDS can be beneficial for accessing hard-to-reach
populations, in this case sub-groups of Black and Latino MSM who may not be accessible at
more gay-identified public venues using a time-location sampling approach. RDS may be
considered as a more economical or innovative method for recruiting important groups for
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public health research or intervention given that the burden of recruitment is on the
participants and not the study staff.1%:20 In addition, RDS has the potential to provide access
to more hidden layers of the population who are not known to project staff and who would
not volunteer to participate on their own.2! For example, only 45.4% and 26.6% identified as
homosexual in the adjusted samples of Black MSM in New York City and Philadelphia,
respectively. While the proportions of Latino MSM identifying as homosexual were higher
in the adjusted samples for New York City (71.2%) and Los Angeles (61.8%), the RDS
method likely facilitated the enrollment of higher proportions of bisexually and
heterosexually identified MSM than would have been possible using time-location methods.

We hope that our experiences with RDS described here will inform future studies using this
sampling methodology. Other investigators have shared their experiences and have offered
suggestions for conducting RDS.22:23 The importance of conducting comprehensive
formative work cannot be over-emphasized. Formative research can help investigators to
select appropriate incentives, identify appropriate data collection venues, determine the
target population’s social network characteristics, and to better anticipate their willingness to
participate and refer others to the study. Close monitoring of the recruitment process is also
important so that investigators can identify irregularities and biases that may need attention
before the sample becomes mono-dimensional and study results are irretrievably skewed. As
investigators attain greater experience with RDS, this methodology has the potential to
generate increasingly accurate estimates of population parameters pertaining to a variety of
behavioral and health domains.
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Recruitment Characteristics

NYC Black (n= 614)

Philadelphia Black (n=
540)

NYC Latino (n=516)

Los AngelesLatino

(n=562)

Study Period (date)

8/3/2005-3/31/2006

6/16/2005-12/10/2005

7/14/2005-3/14/2006

6/27/2005-3/24/2006

Total Recruitment Time (weeks or 35 weeks 26 weeks 36 weeks 39 weeks
days)

# Seeds 36 21 16 25

# Productive Seeds ™ 17 10 13 15

% Productive 47.2% 47.6% 81.3% 60.0%

# Coupons Distributed 1281 1179 1548 2350

# Recruitment Waves 19 11 22 22

Participants’ Network Size of MSM
(mean # of persons, 95% CI)

23.7(19.7,27.7)

14.7 (12.5, 16.9)

37.1(31.6, 42.6)

19.2 (15.6, 22.8)

Participants’ Network Size of MSM
of Same Race/Ethnicity (mean # of

persons, 95% CI)

18.7 (15.6, 21.8)

12.8 (10.9, 14.7)

23.2(20.1, 26.3)

18.1 (15.5, 20.7)

*
Productive seeds produced at least one recruitment wave.

Cl, confidence interval.

J Natl Med Assoc. Author manuscript; available in PMC 2017 September 07.



Page 11

Tl 0y §'6S €18 76 756 9'06 776 "S"N 8y U1 ulog
812 (34 56 gzt 0'€C G'6 8T 8 pajgesia
8'9¢ (04 T'se geT 9'0v G'6 TSy zee painay/pakojdwaun
€9z ooy 162 00 T 6'cr €617 9'0€ [BUOISEIO0/3WI}-HEd
zae 028 29 0'GL e 1'8€ LET LTy awn [In4

snyels uswAojdw3g

9a163Q
8'1¢ 099 08¢ 8'er §9¢ &4 ¥'0€ T19 10 9fa10D awos
T6E 09€ L9y €99 T8y €¢ee T8y 9'0¢ a3o/pes9 100yds ybiH
0'6¢ 08 €qT 00 'S¢ eVl S'T1¢ €8 10042S YBIH uey} s

1aA8 uoneonp3

§'GE 6L L'09 §'/8 T'8¢E ¥'¢s Sev 199 000°'0T$ 2

9'v9 8'0¢ €'6E §¢T 6'T9 9Ly 595 €ee 000°0T$ >

aWoou| [enuuy

€79 02 8'€z 8'8T g'e8 ¥'28 TLL 6'8E Gez
L'1€ 09L 9L €18 g'9T 9Ly 622 119 Ge >
by
(915 (o1 19 (9
(295 =u) wojdures  (GZ =U) %SPS  =U) % d|dwes =U) 9 Spses (oG =u) ojdues  (TZ =U) %SPS  =U) % d|dwes =U) 9 SpseS
feud feuld feuld feud
oulre]sapbuyso oulleTDAN xoe|g eydppe|iyd xoe|g OAN

Murrill et al.

90-5002 ‘saUS uonoa||0D rleq ApmS souewlsH A s1ay1oig Ino 1oy sajdwies [eul pue spaas Jo sonsiialorIeyD

¢ dlqeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

J Natl Med Assoc. Author manuscript; available in PMC 2017 September 07.



Page 12

Murrill et al.

6L 02T 902 €9 10T 00 Ll 00 palsal JansN
S¢ oY 8L S¢l 'S 8y 8T 8¢ umouun
€15 0Ze 69T 88T vl £'ee 6'GS £'ee aAINISOd
'8¢ 028 L'vS G279 11§ 6'T9 9ve 119 annebaN
smels AIH panodal-yas
99 (04 zL €9 €67 00 A €8 13Yr0/[enxaso.aleH
€€z 002 Lyt G'le 9y 9'82 TZE 19T [enxasig
T0L 09L T8L €95 188 an 96§ 0'6L [enxasowoH
Amuap| [enxes
(915 (91 19 (9
(295 =u) wpo|dwes (Gz =u) %SpseS  =U) % a|dures =U) 9% SpsS (ovs =u) % o|dwes  (Tz =u) %SpseS  =U) % d|dures =U) 9% Spa9S
feuid feuld feuid feuid
oulre]saphuysoT oule1OAN oe|d elydppe|iyd Xoe|gd DAN

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

J Natl Med Assoc. Author manuscript; available in PMC 2017 September 07.



Page 13

J Natl Med Assoc. Author manuscript; available in PMC 2017 September 07.

(2'29'55) 8'19 T0L (L'22'6'59) 2'TL 1'8L (e'1€'2'12) 9'92 T'8E (905 ‘0'6€) ¥'SY 9'SS [eNX9sOWoH
Anuapy [enxes
(0ee ‘612 VL2 [V (2’65 '8'2¥) 8'05 §'65 (z'16 'v'e8) v'.8 A4 (T'€6 '8'98) T'06 906 'S'N ayy ut ulog

(9v2 'v'ST) L'6T 81 (eee 'g'sT) L€ g6 (982 'L6T) EVT 0'€z (862 '7'02) 9'vC 8'1¢ pajgesia

(5ee ‘9'€2) T'6C 892 (6'1€ 'v'02) 2'SC T'se (€05 '5'6€) L'ty 90 (L15'9'TY) S'9Y TSy painay/pakojdwaun

(c1e'6'T2) 9'9¢C €9z (sze‘ron)sLe T'6¢ (e'8z'0'6T) L'€C 74 (rze '6'€T) 62T €67 [euoIse20/3WI-1ied

(70 ‘0°02) 9'vC T'se (T'62 'e'81) 9'€C 2'9e (96'c9) €L zer (9eT's) 0TI L'€T awiny | In4
A101S1H uBwAojdw3

(L'ze's€T) 082 8'T¢E (T'se 'v'ee) T'6C 0'8E (9've '8'91) 2°02 G99z (TLz's81) 922 7'0€ aa.Bop saybiy o 363|100

(6'zv ‘Teg) T'8E T'6€ (726 ‘L68) TOY Loy (996 '7'9v) €15 T8y (¢85 '0'8Y) 52§ T8y a39/100yd2s YbIH

(6'8¢ ‘0'62) 8'€€ 0'62 (1€ '8'8T) 8'7¢ €61 (5ze 'e'ee) 58 v'Se (8'82 'T°02) 672 §TC 100Y9S YBIH uey) ssaT]
|9A87 uoIeaNp3

(08¢ '6'92) ¢'2€ G'se (005 'L've) Z'ey L'09 (0'9g 'e'92) v'1€ T'8E (L'T7'0'2€) 59 g'ey 000'0T$ =

(TeL'029) 829 979 (£'59 ‘0°05) 8'95 €'6E (LeL 'T¥9) 989 6'T9 (089 ‘e'85) 5°€9 G'95 000°'0T$ >
aWwodu| [enuuy

(022 '9°09) €99 €29 (065 ‘0°0%) 67 8'€C (068 '908) 5'v8 G'e8 (cv8'LvL) L6L T Geg

(7'6€ ‘0'82) L'€€ L'L€ (009 '0'T¥) 9°05 z9L (76T '0'TT) §'ST Go1 (e'gz '8'sT) €02 6'ce Ge >
(s1eak) aby

(1D %56) % PesNlpy  %9pn1D (1D %G6) % PesNIPY  %3pnI1D (1D %S6) % PINIPY  %apnID (1D %S6) % PSPy 9%8pnId
(29G =u) oulre1s9pbUY SO (91G =u) ouIr T I AN (oS =u) >oe|g eydppe|iud (719 =U) >oe|g DAN

Murrill et al.

90-5002 ‘ApmS souewlaH A siaypolg
‘sulaNed JUsWIININdY SAY pue 8Z1S }JomiaN Joj Buljjonuo) suonnguisiq paisnipy pue sonsusoeteyD sty pue alydesBowsq o suonnguisiq apnid

€ 9lqeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript



Page 14

Murrill et al.

"MBIAIBIUL BUY JO BLI BY) T8 paJalsiuIpe 1sa) Apognue AlH aur Ag paulwieieg

.

*351N02.3JUI [eue pajosloldun ‘| “eseasIp paniwsue) Ajjenxas ‘als

J Natl Med Assoc. Author manuscript; available in PMC 2017 September 07.

(cerg9)es 9'6 (ogr'sy)ver 99 (T95 ‘'9°ev) S6v zoy (8'ee ‘eve) 0'6C G 3[eWdH YIM X3S
(0’19 'v'6v) 2'SG 609 (G522 'L'09) 6'99 €0L (0’12 'v'09) 6'39 L'99 (2'99'0'99) T'T9 G'€9 asn |oyodly Auy
(0'sv 'v'ee) z'6E ey (r'v9 'v'15) T'8S 64 (T'0L 'v'65) 0'59 959 (1'29'6'95) 8'19 z¥9 £95N Bniq uondridsaid-uoN
(T11'26) 2€T 0ST (96'19) €L AN (rroz'62T) T'22 59z (0’81 '8'TT) 64T zoe Z¥es ebueyox3
(e'7€'6'12) 592 v'ee (§'9z'021) 512 €.z (CPANrAnIbads z0z (9'vz '8'9T) ¥'0C 622 andassy ‘Ivn
(6'62 '6°02) £'5¢ 9°0¢ (sve'‘sea) L'8e gee (9ze‘0€2) 082 0'ce (0Te‘eCe) s9¢ €€ aNIMBSUL IVN
(6'05 ‘v'Ov) L'SY 20§ (T°05 '2'28) Ve Ty (828 'e'82) zee 9'/€ (zLy'L9g)oey 10§ sajew yum |vN Auy

'SYIUOI € 15ed 8up U]

(AIH

(926 '8'57) 9’16 6'GS (Tov ‘9.92) 0°ee §'6C (6'99 '7'95) 8'19 €€ (€0, '7°09) ¥'59 0L UBy} J3430) A.LS Yum pasouberp Jon3

(T'sS ‘€'6€) 'Ly 095 (819 '0°EY) 6'1G 061 (6°9¢ ‘T'€2) L'6T z9e (9°69 's'LY) 0°'85 099 7oNMsod Apoanuy AlH
(Lv1'2L)8TT 6L (281 '8'6) ¢'ST 9'02 (09t '6'8) 2'2T 70T (set'zL)eor Ll pajsa) JoASN
wsyore ¥4 (rg'ze)9s 8L (e6'0v) €9 'S (9z'c0)sT 81 umouxun
(96v '8'vE) L'TY €15 (6'09 '€'T¥) 6 6'9T (z'82'6'9T) 022 v'le (€26 '6'9¢8) T'SY 6'SS aAIISOd
(705 '8'9€) z'EV '8 (09¢ ‘6'22) 8'6C LS (159 ‘2°¢5) 565 T'.S (915 'v'9€e) zeY 9ve anijeBaN

SnieIs AIH panodai-y|as

(8°€6 ‘€'28) 506 A4 (e'v8'8'€L) T'6L 7'6L (016 'T¥8) 218 006 (c'e6 '6'98) T'06 v'26 AIH 10} pajsa} Jang
(§e1'9L) 0°TT 99 (oot ‘e €L A (9'2€ '6'12) 6'92 €61 (T've '8'vT) 681 €T Jaypoy/[enxesolsleH
(Tee‘zee)ele €'ee (022 '6¥T) ST LT (0zs €10 v'or 9Ty (607 ‘0'1€) 8'GE T'ee [enxesig

(1D %56) % PesNlpy  %9pn1D (1D %G6) % PesNIPY  %3pnI1D (1D %S6) % PINIPY  %apnID (1D %S6) % PSPy 9%8pnId
(29G =u) oulre1s9pbUY SO (91G =u) ouIr T IAN (oS =u) >oe|g eydppe|iud (719 =U) >oe|g DAN

Author Manuscript Author Manuscript Author Manuscript Author Manuscript



Page 15

Murrill et al.

‘([ere1KingAx0lpAy ewiwes ‘Aseisd ‘auiwelayi] ,sbnip gnjo, pue saiLIu JAWe ‘Ul0JaY ‘Buled0d ¥oeld ‘suiwelsydureyiaw [e1sA1o acm:._:m_\,_m,

'Xas 10} sBnup 10 pooy ‘Asuow paAladal 1o m>mow

Author Manuscript Author Manuscript Author Manuscript

Author Manuscript

J Natl Med Assoc. Author manuscript; available in PMC 2017 September 07.



	Abstract
	INTRODUCTION
	METHODS
	Participant Recruitment
	Data Collection Procedures
	Measures of Participant Attributes
	Statistical Analysis

	RESULTS
	Recruitment Characteristics and Patterns
	Demographic and Risk Behavior Characteristics
	Statistical Adjustments for RDS Method

	DISCUSSION
	Implementation Considerations

	References
	Table 1
	Table 2
	Table 3

