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Abstract

Background: The National HIV Behavioral Surveillance (NHBS) is a comprehensive system for biobehavioral surveillance
conducted since 2003 in 3 populations disproportionately affected by HIV: gay, bisexual, and other men who have sex with men
(MSM); people who inject drugs; and heterosexually active persons at increased risk for HIV infection (HET). This ongoing and
systematic collection and analysis of data is needed to identify baseline prevalence of behavioral risk factors and prevention
service use, as well as to measure progress toward meeting HIV prevention goals among key populations disproportionately
affected by HIV.

Objective: This manuscript provides an overview of NHBS from 2003 to 2019.

Methods: NHBS s conducted in rotating, annual cycles; these 3 annual cycles are considered around. Venue-based, time-space
sampling isused for the M SM population. Respondent-driven sampling is used for people who inject drugsand HET populations.
A standardized, anonymous questionnaire collects information on HIV-related behavioral risk factors, HIV testing, and use of
prevention services. In each cycle, approximately 500 eligible persons from each participating area are interviewed and offered
anonymous HIV testing.

Results: From 2003 to 2019, 168,600 persons were interviewed and 143,570 agreed to HIV testing across 17 to 25 citiesin the
United States. In the fifth round (2017 to 2019), over 10,000 (10,760-12,284) persons were interviewed each of the 3 population
cyclesin 23 cities. Of those, most (92%-99%) agreed to HIV testing. Several cities also conducted sexually transmitted infection
or hepatitis C testing.

Conclusions: NHBSiscritical for monitoring the impact of the Ending the HIV Epidemic in the United States initiative. Data
collected from NHBS are key to describe trends in key populations and tailor new prevention activitiesto ensure high prevention
impact. NHBS data provide valuable information for monitoring and evaluating national HIV prevention goals and guiding
national and local HIV prevention efforts. Furthermore, NHBS data can be used by public health officials and researchers to
identify HIV prevention needs, allocate prevention resources, and develop and improve prevention programs directed to the
populations of interest and their communities.
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Introduction

More than 40 years into the public health response to HIV,
tremendous progressto prevent HIV transmission and save lives
has been made globally and in the United States. Today, the
tools to eliminate HIV exist, yet effective health interventions
are not reaching populations that have been marginalized and
are experiencing disproportionate impact of HIV [1,2]. Key
members of the population and their partners, including gay,
bisexual, and other men who have sex with men (MSM) and
peoplewho inject drugs, remain disproportionately affected by
HIV [3]. Furthermore, social deprivation and poverty continue
to be associated with high rates of HIV [4,5]. Biobehaviora
surveillance of popul ations disproportionately affected by HIV
has been critical to monitoring HIV prevention efforts and
identifying areas of need, and it will continue to inform HIV
prevention efforts, including those of Ending the HIV Epidemic
in the United States by 2030 [6].

In 2003, the US Centers for Disease Control and Prevention
(CDCQ), in collaboration with state and local partners and other
surveillance and methodology experts, devel oped the National
HIV Behavioral Surveillance (NHBS) as a comprehensive
system for conducting biobehavioral surveillance among
populations disproportionately affected by HIV [7]. To assure
successful implementation, NHBS is focused on building
relationships with community members, the intended
populations, and prevention providers who work with these
populations. NHBS has been funded through a series of
cooperative agreementswith collaborating state and local health
departments. Health departments eligibleto participatein NHBS
are among those whose jurisdictions include a metropolitan
statistical area (MSA) or a metropolitan division with high
prevalence of HIV. Funded health departments conduct project
activitieswithin specified M SAsor metropolitan divisions. The
key objectives of NHBS are to describe and monitor HIV
behavioral risk factors, HIV testing, use of prevention services,
and prevalence and trends in HIV infection in 3 populations
disproportionately affected by HIV: MSM, people who inject
drugs, and heterosexually active persons at increased risk for
HIV infection (HET).

Male-to-male sexual contact is the most commonly reported
route of HIV transmission in the United States, accounting for
more than two-thirds of new diagnoses of HIV infection [3].
Peoplewho inject drugsare at high risk for HIV through sharing
needles, syringes, or other drug injection equipment and through
sexual contact. In the United States, about 1in 10 HIV infections
diagnosed are attributed to unsafe injection drug use or
male-to-male sexual contact among people who inject drugs
[8]. Among people who inject drugs, three-quarters of those
who received a diagnosis of HIV infection live in urban areas
[9]. About a quarter of new HIV diagnosesin the United States
are associated with heterosexual sex [3]. Low-income HET in
urban areas have highest HIV burden [10,11]. Stigma and
discrimination related to male-mal e sex and drug use and overall
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health disparitieslinked with social and economic disadvantages
make the populations surveyed in NHB'S susceptible to multiple
physical and health problems and can affect whether they seek
HIV testing, treatment, and other health services[12-16]. Active
community recruitment in NHBS ensures that impactful data
are collected to inform prevention efforts for these populations
and monitor progress. This manuscript provides an overview
of NHBS from 2003-2019 focusing on the MSM, people who
inject drugs, and HET populations.

Methods

Participants

HIV behavioral surveillance has been conducted in rotating,
annual cycles since 2003 in populations disproportionately
affected by HIV: MSM cycle [17], people who inject drugs
cycle [18], and HET cycle [11]. For the HET cycle, NHBS
considers poverty a qualifying risk factor for HIV infection.
Specifically, participants are considered to have met the HET
definition if they have income at or below 150% of the federal
poverty level, adjusted for geographic cost of living differences.
Participants in the HET cycle are asked about their combined
monthly or yearly household income (in US $) from all sources
for the calendar year before interview. Poverty is determined
by using the US Department of Health and Human Services
poverty guidelines. Because the poverty guidelines are not
defined for the territory of Puerto Rico, the guidelines for the
contiguous states and Washington, DC, are used for this
jurisdiction. These 3 annual cycles are considered a round. In
addition to the core cycles, a limited number of project areas
had the option of conducting surveys in other key populations
affected by HIV. In 2015, NHBS sampled young MSM aged
13 to 18 years in 3 project areas (NHBS-YMSM) [19]. In
2019-2020, NHBS received funding from the Secretary's
Minority AIDS Initiative Fund to conduct a pilot program to
collect data among transgender women (NHBS-Trans) in 7
project areas [20]. All participants provide their informed
consent to take part in the interview, HIV testing, specimen
storage (eg, dry blood spots), and if applicable, other testing
(eg, hepatitis, sexually transmitted infection [STI]). Participants
must consent to the survey to be digible for the other
components; however, if participants do not consent to the
survey but still wish to receive HIV testing or other testing,
project staff in each NHBS project area will provide referrals
and information for the person to access these resources.

Ethics Approval

Activities for NHBS are approved by the CDC; NHBS is
reviewed annually and determined to be a routine disease
surveillance activity and thus exempt from ongoing CDC
institutional review board (IRB) review (45 CFR § 46.102(1)(2)).
Copy of this determination is provided in the NHBS protocol
[21]. This project determination also covers secondary analyses
of collected data and evaluation of NHBS, which is conducted
on an ad hoc basis. These evaluations may include surveillance
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evaluations, program eval uations, and eval uation activities such
asinclusion of different populations (eg, transgender persons,
sex partners of MSM, people who inject drugs, or HET) or
different cities (eg, Southern MSAs, which are not eligible for
NHBS but have ahigh prevalence of HIV among heterosexuals).
NHBS is also reviewed by applicable local IRBs in each
participating project area.

NHBS is covered under the Assurance of Confidentiality for
HIV data. NHBS data are anonymous. Participants are not
required to provide their names or other personal identifiers as
a condition for participation. To prevent inadvertent linkage,
consent forms that must be signed (due to local IRB
requirement) are not labeled with a survey 1D number and are
maintai ned separately from other documents. Blood specimens,
lab dlips, coupons, and questionnaires are linked by survey ID
numbersonly. Asacomponent of CDC HIV surveillance, NHBS
data are protected by the Assurance of Confidentiality (Section
308[d] of the Public Health Service Act, 42 US Code § 242
m[d]). Thisassurance prohibitsthe disclosure of any information
by the CDC that could be used to identify individuals directly
or indirectly. Data collection, management, and analysis for
this project are conducted in compliance with the CDC's Data
Security and Confidentiality Guidelinesfor HIV, Vira Hepatitis,
Sexually Transmitted Disease, and Tuberculosis Programs:
Standards to Facilitate Sharing and Use of Surveillance Data
for Public Health Action [22].

It is the responsibility of the CDC NHBS Publications
Workgroup to facilitate the analysis and dissemination of NHBS
data. NHBS data sets that contain aggregated data for all
participating MSAs for a given cycle are maintained by the
CDC. The NHBS Publications Workgroup has developed
guidance to establish the methods for proposing and evaluating
NHBS data analyses so that investigators can fairly participate
in the process of publishing findings. All analyses of these
multisite data sets must occur on the CDC premisesin Atlanta,
GA, or on the premises of a currently funded NHBS health
department where they are housed.

Study Design

NHBS cycles are repeated cross-sectional surveys of persons
disproportionately affected by HIV. The survey methods used
to recruit participants are venue-based sampling (VBS) and
respondent-driven sampling (RDS). VBS and RDS have been
found effective for recruiting populations that are hidden.
Hidden populations are those for which no sampling frame
exists or whose members engage in stigmatized or illegal
activities, making them reticent to divulge information that may
compromise their privacy. VBS recruits attendees of
M SM-focused venues (eg, clubs, organizations, street locations)
within the project areato obtain the desired sample and is used
in the MSM cycles [23]. RDS is a chain recruitment method
that begins with a set of seeds who recruit members of their
socia networks to participate in project activities, who in turn
recruit other members of their social networks. RDSisused in
the people who inject drugs, HET, and Trans cycles [24].
YMSM used 3 sampling methods: VBS, RDS, and Facebook
sampling, which used targeted banner adsto identify and recruit
YMSM [19].
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Procedures and Data Collection

NHBS activities are described in annual HIV surveillance
reports and model protocols [21,25-27]. Trained interviewers
use a standardized, anonymous questionnaire to collect
information on HIV-related behavioral risk factors, HIV testing,
and the use of HIV prevention services [28]. In each cycle,
approximately 500 eligible persons from each participating
project area are interviewed and offered optional, anonymous
HIV testing. For each cycle, genera NHBS dligibility criteria
include age of 18 yearsor older, residencein participating MSA,
no previous participation during the current survey cycle, ability
to complete the survey in either English or Spanish, and ability
to provideinformed consent. In the past 5 rounds, for the MSM
cycles, additional eligibility criteriaincluded male sex at birth,
male gender identity, and ever had oral or anal sex with aman.
For the people who inject drugs cycles, additional eligibility
criteria included injected drugs in the past 12 months and
physical signs of recent injection or knowledge of injection.
For the HET cycles, additional eligibility criteria included
identify asmale or female, had one or more opposite sex partner
in the past 12 months, and aged 18 and 60 years.

There are 3 phases for NHBS implementation repeating
annually. Every cycle starts with about 5 months (January to
May) of formative assessment that includes interviews with
people with lived experience and others closely knowledgeable
about the populations [29,30]. Formative assessment helps
project areas refine and develop their methods and operations
for recruitment and data collection. Project areas often use
formative assessmentsto answer key implementation questions,
such as the appropriate incentive for participation, a safe,
conveniently located field site location for data collection in
RDS cycles, or identification of venuesinthe MSM cycle. The
formative assessment also helps build community support for
the survey. Formative assessment methods include areview of
existing data, reports, and publications; qualitative interviews
with key community partners, including service providers and
community key informants, and ethnographic observations.
From June to November, project areas collect biobehavioral
data using different strategies to implement recruitment and
datacollection[31]. For MSM cycles, each project areaconducts
recruitment events at or near venues frequented by MSM. For
people who inject drugs and HET cycles, project areas conduct
recruitment and data collection at established field sites (eg,
rented storefront, mobile van parked in an established location).
In December, project areas begin closing out their projects.

Questionnaire

The NHBS interview uses a standardized, anonymous
guestionnaire that takes 30 to 40 minutesto complete on average
[28]. Eligible individuas who consent complete an
interviewer-administered, standardized, in-person anonymous
guestionnaire using portable computers, such as laptops or
tablets. NHBS usesasingleinstrument for each cyclein around.
With few exceptions (eg, cycle-specific eigibility criteria), the
NHBS questionnaire uses the same standardized items for all
3 cycles to assess demographics and key indicators in the
following domains: sexual behaviors, alcohol use, injection and
noninjection drug use, HIV testing experiences, history of
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sexually transmitted diseases and hepatitis, social determinants
or socia conditions, and prevention activities, including
pre-exposure prophylaxis. In accordance with the Paperwork
Reduction Act, the Office of Management and Budget has
approved the NHBS questionnaire [32]. For each round, the
NHBS questionnaire is updated as needed based on feedback
from interviewers, partners, and input from subject matter
experts and experts in survey design. Project areas have an
option to ask locally relevant questions for up to 10 additional
minutes after the NHBS interview.

HIV Testing

All participants are offered HIV testing regardless of their
self-reported HIV status. Testing methods include conducting
arapid test to screen for infection. If this rapid test is positive,
a follow up lab-based test or a different type of rapid test to
confirm infection is used. Participants are given the option of
receiving their rapid test result after completing the
questionnaire. Appropriate risk-reduction counselingisprovided
to al participants who elect testing for HIV. Counselors tailor
prevention messages to specific risks identified during the
behavioral surveillanceinterview. Counselors providereferrals
for treatment and other health and socia services identified
during the counseling session. All laboratory tests conducted
in the United States used to diagnose infection are regulated by
Clinical Laboratory Improvement Amendments(CLIA). Project
areas select tests from alist of CLIA-waived HIV rapid tests,
which are diagnostic tests approved for use in field settings by
nonlaboratory staff.

Additional Biological Testing

CDC's Division of HIV Prevention has established
collaborations with other divisions and agencies to fund
additional biological testing as part of NHBS in select project
areas[33]. Theseinclude collaboration with the CDC’sDivision
of STD Prevention on sexually transmitted infection (STI)
testing [34] for (1) gonorrhea (Neisseria gonorrhoeae) and
chlamydia (Chlamydiatrachomatis) at the pharynx and rectum
offered to MSM in 5 project areas in 2017 [35], (2) gonorrhea
and chlamydia testing at the pharynx and vagina offered to
young heterosexually active females aged 18 to 30 yearsin 5
project areasin 2019, and (3) pharyngeal, rectal, and urogenital
gonorrheaand chlamydiatesting offered to transgender women
in 5 project areas in 2019-2020. All specimens were
self-collected via swabs or urine in nonclinical settings.
Additionally, in 2018, Division of HIV Prevention collaborated
with the National Institutes of Health’s National Institute on
Drug Abuse [36] and CDC's Division of Viral Hepatitis [37]
to provide hepatitis C virus (HCV) testing to people who inject
drugsin 10 NHBS project areas [38]. Blood-based rapid HCV
testing in thefield and laboratory HCV RNA testing was offered
to al people who inject drugs participants in the 10 project
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areas, results were provided to participants within 2 weeks of
testing, and participant were referred to applicable care and
treatment. In addition to the HIV testing offered as part of
NHBS, project areas could conduct other testing with local
fundsif local regulations permit anonymous testing. Results of
all biological testing conducted as part of NHBS are paired with
theinterview.

Incentives

Participants are offered incentives in exchange for their
participation, both for the interview and for HIV testing. If
additional testing are offered, such as ST1 and HCV, participants
are also offered incentives. Participants may receive incentive
payments in person (eg, cash, gift card). Participant
compensation for incomplete surveys may be offered in
accordance with local policies. Incentives are given to those
interviewed and tested for HIV (approximately $25 for each).
In cycles using RDS, additional rewards (approximately $10)
are paid to those who successfully recruit others. Additional
incentives are generally provided for any additional testing (eg,
HBV, HCV, STI). Loca project areas determine the exact
amount and type of incentives deemed appropriate for thelocal
populations being interviewed and tested.

Results

From 2003 to 2019, 5 rounds of NHBS were conducted (Figure
1). The number of completed interviews, HIV testing, STI
testing, and HCV testing for each cycle between 2003 to 2019
are presented in Table 1. Overall, from 2003 to 2019, 168,600
persons were interviewed and 143,570 agreed to HIV testing.
The fifth round was conducted from 2017 to 2019 in 23 MSAs
(Table 2) [39], which represented 59% of all personsliving with
diagnosed HIV in urban areas with a population of at least
500,000 at the start of the funding cycle (year's end 2016). In
each cycle of the last round over 10,000 persons were
interviewed (range 10,760-12,284), and of those interviewed,
33,433 HIV testing were completed (92%-99%). Several NHBS
project areas conducted STI or HCV testing.

Additional rounds of NHBS are ongoing. The sixth round of
NHBS was planned to start in 2020; however, due to the
COVID-19 pandemic, NHBS data collection in 2020 was
disrupted. Thus, the MSM cycle was repeated in 2021. The
people who inject drugs cycle is conducted in 2022. Round 7
is scheduled to resume with routine cycle implementation in
2023. Since 2003, NHBS data have been used in over 400
peer-reviewed manuscripts authored by CDC, local project
areas, and collaborators [40]. Local and aggregate level NHBS
data have also been disseminated through surveillance reports
and infographics [41] and scientific, community, and internal
presentations.
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Figure 1. National HIV Behaviora Surveillance core and additional populations, 2003-2019. MSM: gay, bisexual, and other men who have sex with

men; PWID: persons who inject drugs; HET: heterosexually active persons at increased risk for HIV infection; Y MSM: young men who have sex with
men; Trans: transgender women.

Round 1 Round 2 Round 3
1 1 1
MSM PWID HET MSM PW[D HET MSM PW[D HET
(2003-04) (2006-07) (2008) (2010) (2011) 2oLy
Round 4 Round 5
1 1

MSM PWID HET MSM PWID HET
(2014) (2015) (2016) (2017) (2018) (”ﬂl‘n
YMSM TRANS
<. ) (2019-2020)
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Table 1. Project areas, records, HIV testing, sexually transmitted infection testing, and hepatitis C virus testing by population/cycle, National HIV
Behavioral Surveillance, 2003-2019.

Number of Total number of

Year Population/cycle project areas  records® HIV testi ngb, n (%) STIC testing, n (%) HCVY testi ng, n (%)
2003-05 MSME 15 10,030 2150in5cities(36.7) __f —
2005 PWIDY 22 11,613 — — —
2006-07 HETh 24 18,278 17,553 (96.0) — —
2008 MSM 21 9874 8654 (87.6) — —
2009 PWID 20 10,256 10,144 (98.9) — —
2010 HET 21 10,933 10,851 (99.2) — —
2011 MSM 20 9819 8922 (90.9) — —
2012 PWID 20 10,171 10,056 (98.9) 1461 in 4 cities (81.0)
2013 HET 20 10,535 10,479 (99.5) — —
2014 MSM 20 10,369 9384 (90.5) — —
2015 PWID 20 10,487 10,402 (99.2) — —
2015 YMsv 3 569 508 (89.3) — —
2016 HET 17 9541 9445 (99.0) — —
2017 MSM 23 10,760 9888 (91.9) 2075Xin 5 cities (83.1) —
2018 PWID 23 11,444 11,355 (99.2) — 5190 in 10 cities (99.5)
2019 HET 23 12,284 12,190 (99.2) 456X in 5 cities among —
women aged 18-30 (93.1)
201920 Trang 7 1637 1589 (97.1) 824X in 5 cities (90.4) -
Total — — 168,600 143,570 3355 6651

@Total number of records in each cycle's analysis is harmonized across the years within a cycle and includes the number of records that were eligible,
consented to the survey, completed the interview, and provided valid answers.

byvalid rapid or enzyme immunoassay test for HIV antibodies.

CSTI: sexually transmitted infection.

dHev: hepatitis C virus.

EMSM: gay, bisexual, and other men who have sex with men.

fNot collected.

9PWID: persons who inject drugs.

PHET: heterosexually active persons at increased risk for HIV infection.

"The first HET cycle was a pilot of the optimal operational definition of HET at increased risk for HIV as well as the optimal sampling strategy
(venue-based sampling vs respondent driven sampling) to reach them. The first HET cycle was also the first population and cycle that HIV testing was
offered in all project areas.

lymswm: young men who have sex with men.

Kt least one valid test for gonorrhea or chlamydia from pharyngeal swabs (all cycles), rectal swab (MSM and Trans cycles only), vaginal swab (HET
cycle only), or urine specimen (Trans cycle only).

"rans: transgender women.
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Table 2. Participating project area (funded health department), by round and cycle, National HIV Behaviora Surveillance, 2003-2019.

Round 1, 2003-2007 Round 2, 2008-2010 Round 3, 2011-2013 Round 4, 2014-2016 Round 5, 2017-2019

MM PMDI® HETI® MSV2 PMD2 HET2 MSM3 PWID3 HET3 MSM4 PWID4 HET4 MSM5 PWID5 HETS

Atlanta (Georgia 4 d X X X X X X X X X X X X X X
Dept of Human
Resources)

Baltimore (Mary- X X X X X X X X X X X X X X
land Dept of

Hedlth and Mental

Hygiene)

Boston (Mas- X X X X X X X X X X X X X X X
sachusetts Dept of
Public Health)

Chicago (Chicago  x X X X X X X X X X X X X X X
Dept of Public
Health)

Dallas(TexasDept  x X X X X X X X X X X X X X X
of Hedlth)

Denver (Colorado  x X X X X X X X X X X X X X X
Dept of Public
Health)

Detroit (Michigan X X X X X X X X X X X X X X
Dept of Communi-
ty Health)

Fort Lauderdale X X X
(Florida Dept of
Health)

Houston (Houston  x X X X X X X X X X X X X X X
Dept of Healthand
Human Services)

Indianapolis (Indi-
ana State Dept of
Health)

LasVegas (Nevada X X
Dept of Hedlth)

LosAngeles(Los  x X X X X X X X X X X X X X X
Angeles County
Health Dept)

Memphis (Ten- X X X X
nessee Dept of
Health)

Miami (Florida X X X X X X X X X X X X X X X
Dept of Hedlth)

Nassau (New York X X X X X X X X X X X X X X
State Dept of
Health)

New Haven (Con- X X
necticut Dept of
Public Health)

New Orleans X X X X X X X X X X X X X X
(Louisiana Dept of
Human Services)

New York City X X X X X X X X X X X X X X X
(NYC Dept of
Hedlth and Mental
Hygiene)
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Round 1, 2003-2007 Round 2, 2008-2010

MSM2® PMDP HETI® MSM2 PWD2 HET?

Round 3, 2011-2013 Round 4, 2014-2016 Round 5, 2017-2019

MSM3 PWMD3 HE3 MSV4 PWID4 HET4 MSM5 PMDS HETS

Newark (New Jer-  x X
sey Dept of Health

and Senior Ser-

vices)

X X X X

Norfolk (Virginia X
Dept of Hedlth)

Philadelphia X X
(PhiladelphiaDept
of Public Health)

Portland (Oregon
Health Authority)

SanDiego (Cdifor-  x X X X X X
nia Dept of Health
Services)

SanFrancisco (San X X
Francisco Dept of
Public Health)

San Juan (Puerto X X X X X X
Rico Health Dept)

Seattle (Washing- X X X X X
ton Dept of Health)

St Louis (Missouri X X X X X
Dept of Healthand
Senior Services)

Washington DC X
(DC Dept of
Health)

Total project areas 17 24 25 21 21 21

X X X X X X X X X
X X X X
X X X X X X X X X
X X X X
X X X X X X X X X
X X X X X X X X X
X X X X X X X X X
X X X X X X X X X
X X X X X X X X X
20 20 20 20 20 22 23 23 23

MSM: gay, bisexual, and other men who have sex with men.
bpwID: people who inject drugs.
CHET: heterosexually active persons at increased risk for HIV infection.

dy: indicates the specific round and cycle in which the project areas participated.

Discussion

Principal Findings

NHBS data have been used to provide behavioral and
community context for trends seen in HIV diagnoses reported
to the CDC's National HIV Surveillance System [42]. NHBS
data have also described populations with high burden of HIV
and thus have provided indications for intervention to prevent
HIV transmission. Given the high levels of stigma,
discrimination, and health inequity experienced by populations
included inNHBS, this system provides datato address systemic
and structural factors of HIV disparities. Through systematic,
ongoing surveillance in groups disproportionately affected by
HIV, NHBS has provided important information for planning
and assessing efforts to prevent HIV in key populations.

NHBS populations often experience myriad comorbidities
beyond HIV. To better serve these populations and assure
successful implementation, NHBS seeks and maintains extensive
collaborations. These collaborations include building
relationships with community members, the intended

https://publichealth.jmir.org/2022/11/€39053

populations, and prevention providers that work with these
populationsthroughout thelife cycle of the surveillance system.
CDC and collaborators meet annually following data collection
to debrief on methodological lessons learned in the preceding
year and incorporate these into future iterations of NHBS.
Collaborations to conduct additional biological testing that
expands its public health mission beyond HIV have provided
testing and referral to care for chlamydia, gonorrhea, and
hepatitis C virus. These data have enhanced our knowledge of
STls and hepatitis C among NHBS populations, especialy
persons who may not access medical care [35]. Further, data
gathered during these activities have addressed gaps in
information about the prevalence of acute and chronic HCV
infection among people who inject drugs in the United States
[38].

Although HIV behavioral surveillance data cannot be used to
evaluate the efficacy of specific interventions, these are
important for monitoring whether HIV prevention efforts are
reaching populations disproportionately affected by HIV within
acommunity and whether these efforts meet local and national
prevention goals. At the individual level, NHBS participants
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have benefited directly from HIV prevention counseling,
knowledge of their HIV status, and referralsfor additional HIV
prevention information and linkage to care. Participants who
have preliminary HIV-positive or confirmed HIV-positive test
results were counseled and referred for treatment and case
management services.

Limitations

NHBS is not nationally representative and might not be
generdizableto al USurban areas, nonurban areas, or all MSM,
people who inject drugs, or HET populations. However, the
hidden and hard-to-reach nature of these populations prevents
collection of nationally representative samples. NHBS data
represent the gold standard of national level dataused toinform
HIV prevention among these population in the United States.
There are several sources of biasin RDS: (1) groups that are
more insular (ie, more likely to recruit only within their own
group) are more likely to be overrepresented (if recruitment
chains become trapped inside the group) or underrepresented
(if recruitment chains cannot access the group) in the sample
than less insular groups; (2) groups with larger networks may
be overrepresented in the sample because more recruitment
paths lead to their members; and (3) some groups may be less
willing or able to participate in the survey and would be
underrepresented in the sample. There are several waysto assess
this bias and compensate for it. Some of the potential sources
of biaswere controlled by NHBS project areastaff; for instance,
staff are encouraged to ensure that their initial peer recruits, or
seeds, are diverse by race/ethnicity, gender, age, geographic
location, and other important factors that would have the effect
of increasing theinsularity of recruitment and of homophily (ie,
groups that recruit only within their own group). Project areas
also implement lessons learned during formative assessment to
mitigate potential participation bias. For example, information
from formative assessment is used to optimize location and
setup of field sitesto ensure all population members have safe,
convenient accessto participants[43,44]. If necessary, multiple
field sites are used.

Other sources of bias are considered during dataanalysisusing
information obtained during the survey. To calculate the
population estimates and sample variances derived from RDS,
participants’ network size and information on who recruited
whom (made possible through the coupon tracking system) are
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factored in to arrive at population estimates that reflect the
underlying population. If these sources of bias cannot be
satisfactorily controlled and measured, or if there are unknown
barriers to peer recruitment, some assumptions on which RDS
is based may not be met and the resulting estimates may not
reflect the true popul ation parameters of the NHBS popul ation.
Formative assessment and monitoring the sample throughout
datacollectioniscritical to minimizethe effect of these sources
of bias.

Findings from venue-based sampling methods can only be
generalized to venue-attending MSM [17,45]. Some persons
who are otherwise eligible (eg, by age, sexua behavior, and
residence) may not attend the venues eligible for NHBS
operations during the data collection cycle or not attend venues
at all. To minimize the effect of this bias, formative assessment
is conducted throughout the data collection period to update
venue and daytime periods. If new venues or daytime periods
areidentified or become accessible, they should be added to the
sampling frames. Similarly, if a venue becomes inaccessible
(eg, lost owner approval for NHBS operations) or ineligible
(eg, venue closure), it should be removed from the venue frame.
Despite these limitations, venue-based sampling has obtained
large and diverse samples in other studies, including earlier
cycles of NHBS.

Biases in enrollment and agreement to HIV testing may result
in over- or underestimation of HIV prevalence or incidence. If
those who agree to be tested differ from those who decline in
terms of age, race/ethnicity, or sex, findings may be less
generaizable.

Conclusion

NHBS contributes to the nation’s program of HIV surveillance
by being the only multisite system that provides estimates on
key HIV prevention measures among populations
disproportionately affected by HIV, including HIV-negative
individuals. NHBS data provide vauable information for
monitoring and evaluating national HIV prevention goals and
for guiding national and local HIV prevention efforts.
Furthermore, NHBS data can be used by public health officials
and researchers to identify HIV prevention needs, allocate
prevention resources, and develop and improve prevention
programs directed to the populations of interest and their
communities.

We acknowledge the National HIV Behavioral Surveillance (NHBS) study group in the 23 participating cities and participants.
The authors received no financial support for the research, authorship, or publication of thisarticle. The findings and conclusions
in this report are those of the authors and do not necessarily represent the official position of the Centers for Disease Control and
Prevention. The members of the NHBS Study Group are as follows. Pascale Wortley, Jeff Todd, David Melton, Colin Flynn,
Danielle German, MoninaKlevens, Shauna Onofrey, Conall O’ Cleirigh, Antonio D Jimenez, IrinaTabidze, David Kern, Margaret
Vaaler, Jie Deng, AliaAl-Tayyib, Daniel Shodell, Emily Higgins, Vivian Griffin, Corrine Sanger, Salma Khuwaja, Zaida L opez,
Paige Padgett, Ekow Kwa Sey, Yingbo Ma, Hugo Santacruz, Monica Kent, Jack Marr, Meredith Brantley, Emma Spencer, David
Forrest, Monica Faraldo, Bridget JAnderson, Ashley Tate, Meaghan Abrego, William T Robinson, Narquis Barak, Jacob Chavez,
Sarah Braunstein, Alexis Rivera, Sidney Carrillo, Abdel R Ibrahim, Afework Wogayehu, Corey Rosmarin-DeStafano, Kathleen
A Brady, Jennifer Shinefeld, Tanner Nassau, Timothy W Menza, E Roberto Orellana, Lauren Lipira, Sheryl Williams, Anna
Flynn, Adam Bente, Willi McFarland, Desmond Miller, Danielle Veloso, Sandra Miranda De Ledn, Yadira Rol6n-Col6n, Maria
Pabon Martinez, Tom Jaenicke, Sara Glick, Jennifer Reuer, Jennifer Kienzle, Brandie Smith, Toyah Reid, Jenevieve Opoku, and
Irene Kuo.

https://publichealth.jmir.org/2022/11/€39053 JMIR Public Health Surveill 2022 | vol. 8 |iss. 11 | €39053 | p. 9

(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PUBLIC HEALTH AND SURVEILLANCE Kanny et &

Authors Contributions

DK, DB, TF, KL, CS, and CW wereresponsible for study concept and design. TF and DK performed the analysis and interpreted
the data. DK drafted the manuscript. DK, DB, TF, KL, CS, and CW were responsible for critical revision of the manuscript for
important intellectual content. All authors read and approved the final manuscript.

Conflictsof I nterest
None declared.

References

1. Lancet. 40 years of HIV/AIDS: a painful anniversary. Lancet 2021 Jun 05;397(10290):2125. [doi:
10.1016/S0140-6736(21)01213-7] [Medline: 34087107]

2. DeCock KM, Jaffe HW, Curran JW. Reflections on 40 years of AIDS. Emerg Infect Dis 2021 Jun;27(6):1553-1560 [FREE
Full text] [doi: 10.3201/eid2706.210284] [Medline: 34013858]

3. HIV Surveillance Report 2019, volume 32: diagnoses of HIV infection in the United States and dependent areas. Atlanta:
Centersfor Disease Control and Prevention; 2021 May. URL: http://www.cdc.gov/hiv/library/reports/hiv-surveillance.html
[accessed 2022-08-30]

4.  Pellowski JA, Kalichman SC, Matthews KA, Adler N. A pandemic of the poor: social disadvantage and the U.S. HIV
epidemic. Am Psychol 2013;68(4):197-209 [FREE Full text] [doi: 10.1037/a0032694] [Medline: 23688088]

5. HIV Surveillance Supplemental Report, Volume 25, No 3: social determinants of health among adults with diagnosed HIV
infection, 2018. Atlanta: Centers for Disease Control and Prevention; 2018. URL : https.//www.cdc.gov/hiv/pdf/library/
reports/surveillance/cdc-hiv-supplemental -report-2020-vol 25-no3.pdf [accessed 2022-09-02]

6. Fauci AS, Redfield RR, Sigounas G, Weahkee MD, Giroir BP. Ending the HIV epidemic: a plan for the United States.
JAMA 2019 Mar 05;321(9):844-845. [doi: 10.1001/jama.2019.1343] [Medline: 30730529]

7.  Galagher KM, Sullivan PS, Lansky A, Onorato IM. Behavioral surveillance among people at risk for HIV infection in the
U.S.: the National HIV Behavioral Surveillance System. Public Health Rep 2007;122 Suppl 1:32-38 [FREE Full text] [doi:
10.1177/00333549071220S106] [Medline: 17354525]

8.  HIV Surveillance Report, 2018, Volume 31: diagnoses of HIV infection in the United States and dependent areas, 2018
(Updated). Atlanta: Centers for Disease Control and Prevention; 2020 May. URL: https://www.cdc.gov/hiv/pdf/library/
reports/surveillance/cdc-hiv-surveillance-report-2018-updated-vol -31.pdf [accessed 2022-08-30]

9.  HIV Surveillance Supplemental Report, Volume 24, No 2: diagnoses of HIV infection among adults and adolescents in
Metropolitan Statistical Areas—United States and Puerto Rico, 2017. Atlanta: Centersfor Disease Control and Prevention;
2019. URL: https.//www.cdc.gov/hiv/pdf/library/reports/surveill ance/cdc-hiv-surveill ance-suppl emental -report-vol -24-2.
pdf [accessed 2022-08-30]

10. Centersfor Disease Control and Prevention. Characteristics associated with HIV infection among heterosexuals in urban
areas with high AIDS prevalence—24 cities, United States, 2006-2007. MMWR Morb Mortal Wkly Rep 2011 Aug
12;60(31):1045-1049 [FREE Full text] [Medline: 21832975]

11. Dinenno EA, Oster AM, Sionean C, Denning P, Lansky A. Piloting asystem for behavioral surveillance among heterosexuals
at increased risk of HIV in the United States. Open AIDS J 2012;6:169-176 [FREE Full text] [doi:
10.2174/1874613601206010169] [Medline: 23049666]

12.  Silvestri F, Tilchin C, Wegner J, Hamill MM, Rompalo A, Ghanem K G, et al. Enacted sexual minority stigma, psychological
distress, and sexual and drug risk behaviors among urban men who have sex with men (MSM). AIDS Behav 2022 Jul 13:1.
[doi: 10.1007/s10461-022-03784-5] [Medline: 35831493]

13. Harrison SE, Muessig K, Poteat T, Koester K, Vecchio A, Paton M, et al. Addressing racism'sroleinthe USHIV epidemic:
qualitative findings from three ending the HIV epidemic prevention projects. J Acquir Immune Defic Syndr 2022 Jul
01;90(S1):$46-S55. [doi: 10.1097/QA1.0000000000002965] [Medline: 35703755]

14. Algarin AB, Ibafiez GE, Forrest DW, Faraldo M, Spencer EC, Maddox L. Examining the psychometrics of the national
hiv behavioral surveillance measure for community HIV-related stigma. AIDS Behav 2022 Jan;26(1):252-260. [doi:
10.1007/s10461-021-03378-7] [Medline: 34283342]

15. Baugher AR, Whiteman A, Jeffries WL, Finlayson T, Lewis R, Wejnert C, NHBS Study Group. Black men who have sex
with men living in states with HIV criminalization laws report high stigma, 23 U.S. cities, 2017. AIDS 2021 Aug
01,35(10):1637-1645 [FREE Full text] [doi: 10.1097/QAD.0000000000002917] [Medline: 34270489]

16. Balgji AB, BowlesKE, HessKL, Smith JC, Paz-Bailey G, NHBS study group. Association between enacted stigma and
HIV-related risk behavior among MSM, National HIV Behavioral Surveillance System, 2011. AIDS Behav 2017
Jan;21(1):227-237. [doi: 10.1007/s10461-016-1599-7] [Medline: 27830344]

17. MacKellar DA, Gallagher KM, Finlayson T, Sanchez T, Lansky A, Sullivan PS. Surveillance of HIV risk and prevention
behaviors of men who have sex with men—a national application of venue-based, time-space sampling. Public Health Rep
2007;122 Suppl 1:39-47 [EREE Full text] [doi: 10.1177/00333549071220S107] [Medline: 17354526]

https://publichealth.jmir.org/2022/11/€39053 JMIR Public Health Surveill 2022 | vol. 8| iss. 11 | €39053 | p. 10
(page number not for citation purposes)

RenderX


http://dx.doi.org/10.1016/S0140-6736(21)01213-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34087107&dopt=Abstract
https://doi.org/10.3201/eid2706.210284
https://doi.org/10.3201/eid2706.210284
http://dx.doi.org/10.3201/eid2706.210284
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34013858&dopt=Abstract
http://www.cdc.gov/hiv/library/reports/hiv-surveillance.html
http://europepmc.org/abstract/MED/23688088
http://dx.doi.org/10.1037/a0032694
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23688088&dopt=Abstract
https://www.cdc.gov/hiv/pdf/library/reports/surveillance/cdc-hiv-supplemental-report-2020-vol25-no3.pdf
https://www.cdc.gov/hiv/pdf/library/reports/surveillance/cdc-hiv-supplemental-report-2020-vol25-no3.pdf
http://dx.doi.org/10.1001/jama.2019.1343
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30730529&dopt=Abstract
https://europepmc.org/abstract/MED/17354525
http://dx.doi.org/10.1177/00333549071220S106
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17354525&dopt=Abstract
https://www.cdc.gov/hiv/pdf/library/reports/surveillance/cdc-hiv-surveillance-report-2018-updated-vol-31.pdf
https://www.cdc.gov/hiv/pdf/library/reports/surveillance/cdc-hiv-surveillance-report-2018-updated-vol-31.pdf
https://www.cdc.gov/hiv/pdf/library/reports/surveillance/cdc-hiv-surveillance-supplemental-report-vol-24-2.pdf
https://www.cdc.gov/hiv/pdf/library/reports/surveillance/cdc-hiv-surveillance-supplemental-report-vol-24-2.pdf
https://www.cdc.gov/mmwr/preview/mmwrhtml/mm6031a1.htm
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21832975&dopt=Abstract
https://europepmc.org/abstract/MED/23049666
http://dx.doi.org/10.2174/1874613601206010169
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23049666&dopt=Abstract
http://dx.doi.org/10.1007/s10461-022-03784-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35831493&dopt=Abstract
http://dx.doi.org/10.1097/QAI.0000000000002965
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35703755&dopt=Abstract
http://dx.doi.org/10.1007/s10461-021-03378-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34283342&dopt=Abstract
https://europepmc.org/abstract/MED/34270489
http://dx.doi.org/10.1097/QAD.0000000000002917
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34270489&dopt=Abstract
http://dx.doi.org/10.1007/s10461-016-1599-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27830344&dopt=Abstract
https://europepmc.org/abstract/MED/17354526
http://dx.doi.org/10.1177/00333549071220S107
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17354526&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PUBLIC HEALTH AND SURVEILLANCE Kanny et &

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

35.

36.
37.

Lansky A, Abdul-Quader AS, Cribbin M, Hall T, Finlayson TJ, Garfein RS, et a. Developing an HIV behaviora surveillance
system for injecting drug users: the National HIV Behavioral Surveillance System. Public Health Rep 2007;122 Suppl
1:48-55 [FREE Full text] [doi: 10.1177/00333549071220S108] [Medline: 17354527]

National HIV Behavioral Surveillance—Popul ations/Projects: young men who have sex with men (NHBS-Y MSM). Atlanta:
Centersfor Disease Control and Prevention; 2021. URL : https.//www.cdc.gov/hiv/stati sti cs/systems/nhbs/popul ati ons-projects/
ymsm.html [accessed 2022-09-02]

National HIV Behaviora Surveillance—Populations/Projects: transgender women (NHBS-Trans). Atlanta: Centers for
Disease Control and Prevention; 2021. URL : https.//www.cdc.gov/hiv/statistics/systems/nhbs/popul ati ons-proj ects/trans.
html [accessed 2022-09-02]

Behavioral Surveillance Team NCHHSTP/DHAP-SE/BCSB. Model Surveillance Protocol: National HIV Behavioral
Surveillance—Round 6 COV1D-19 Pandemic Update for 2021. Atlanta: Centers for Disease Control and Prevention; 2020
Dec 18. URL: https.//www.cdc.gov/hiv/statisti cs/systems/nhbs/methods-questi onnaires.html#msm-pwid-het-protocol s
[accessed 2022-09-02]

Data security and confidentiality guidelinesfor HIV, vira hepatitis, sexually transmitted disease, and tubercul osis programs:
standards to facilitate sharing and use of surveillance data for public health action. Atlanta: Centers for Disease Control
and Prevention; 2011. URL: http://www.cdc.gov/nchhstp/programintegration/docs/ PCS| DataSecurity Guidelines.pdf
[accessed 2022-09-02]

MacKellar D, Valeroy L, Karon J, Lemp G, Janssen R. The Young Men's Survey: methodsfor estimating HIV seroprevalence
and risk factors among young men who have sex with men. Public Health Rep 1996;111 Suppl 1:138-144 [FREE Full text]
[Medline: 8862170]

Heckathorn DD. Respondent-driven sampling: a new approach to the study of hidden populations. Soc Problems 1997
May;44(2):174-199. [doi: 10.1525/5p.1997.44.2.03x0221m]

HIV Surveillance Special Report, No 22—HIV infection risk, prevention, and testing behaviors among men who have sex
with men: National HIV Behavioral Surveillance, 23 U.S. cities, 2017. Atlanta: Centersfor Disease Control and Prevention;
2017. URL: https://www.cdc.gov/hiv/pdf/library/reports/surveillance/cdc-hiv-surveill ance-special -report-number-22. pdf
[accessed 2022-09-02]

HIV Surveillance Special Report No 24—HIV infection risk, prevention, and testing behaviors among persons who inject
drugs: National HIV Behavioral Surveillance: Injection Drug Use, 23 U.S. Cities, 2018. Atlanta: Centersfor Disease Control
and Prevention; 2018. URL : https.//www.cdc.gov/hiv/pdf/library/reports/surveillance/

cdc-hiv-surveillance-special -report-number-24.pdf [accessed 2022-09-02]

HIV Surveillance Special Report No 26—HIV Infection, Risk, Prevention, and Testing Behaviors Among Heterosexually
Active Adults at Increased Risk for HIV Infection: National HIV Behavioral Surveillance, 23 U.S. Cities, 2019. 2019.
URL: https://www.cdc.gov/hiv/pdf/library/reports/surveillance/cdc-hiv-surveillance-special -report-number-26. pdf [accessed
2022-09-02]

National HIV Behavioral Surveillance Questionnaires. Atlanta: Centers for Disease Control and Prevention; 2021. URL :
https://www.cdc.gov/hiv/pdf/statisti cs/systems/nhbs/cdc-hiv-nhbs-round6-crg.pdf [accessed 2022-09-02]

Allen DR, Finlayson T, Abdul-Quader A, Lansky A. Therole of formative research in the National HIV Behavioral
Surveillance System. Public Health Rep 2009 Feb;124(1):26-33 [FREE Full text] [doi: 10.1177/003335490912400106]
[Medline: 19413025]

National HIV Behavioral Surveillance MSM2021 Formative Assessment Guide. Atlanta: Centers for Disease Control and
Prevention; 2021. URL : https.//www.cdc.gov/hiv/pdf/stati stics/systems/nhbs/cdc-hiv-nhbs-msm6-formative-assessment-guide.
pdf [accessed 2022-09-02]

National HIV Behavioral Surveillance M SM 2021 Operations Manual. Atlanta: Centersfor Disease Control and Prevention,
2021. URL: https://www.cdc.gov/hiv/pdf/statistics/systems/nhbs/cdc-hiv-nhbs-msm6-operations-manual .pdf [accessed
2022-09-02]

Office of Information and Regulatory Affairs. Washington: US General Services Administration, Office of Management
and Budget; 2020. URL : https://www.reginfo.gov/public/do/PRAOM BHistory ?2ombControl Number=0920-0770 [accessed
2022-09-02]

National HIV Behavioral Surveillance: lab collaborations. Atlanta: Centersfor Disease Control and Prevention; 2020. URL:
https://www.cdc.gov/hiv/statistics/systems/nhbs/collaborations.html [accessed 2022-09-02]

Sexually Transmitted Disease Surveillance. Atlanta: Centersfor Disease Control and Prevention; 2022. URL : https.//www.
cdc.gov/std/default.htm [accessed 2022-09-02]

Johnson Jones ML, Chapin-Bardales J, Bizune D, Papp JR, Phillips C, Kirkcaldy RD, National HIV Behaviora Surveillance
Sexually Transmitted Infection Study Group. Extragenital chlamydia and gonorrhea among community venue-attending
men who have sex with men—fivecities, United States, 2017. MMWR Morb Mortal Wkly Rep 2019 Apr 12;68(14):321-325
[FEREE Full text] [doi: 10.15585/mmwr.mm6814al] [Medline: 30973847]

National Institute on Drug Use. URL: https://www.drugabuse.gov/ [accessed 2022-09-02]

Viral Hepatitis. Atlanta: Centersfor Disease Control and Prevention; 2021. URL : https://www.cdc.gov/hepatitis/ [accessed
2022-09-02]

https://publichealth.jmir.org/2022/11/€39053 JMIR Public Health Surveill 2022 | vol. 8 |iss. 11 | €39053 | p. 11

(page number not for citation purposes)


http://europepmc.org/abstract/MED/17354527
http://dx.doi.org/10.1177/00333549071220S108
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17354527&dopt=Abstract
https://www.cdc.gov/hiv/statistics/systems/nhbs/populations-projects/ymsm.html
https://www.cdc.gov/hiv/statistics/systems/nhbs/populations-projects/ymsm.html
https://www.cdc.gov/hiv/statistics/systems/nhbs/populations-projects/trans.html
https://www.cdc.gov/hiv/statistics/systems/nhbs/populations-projects/trans.html
https://www.cdc.gov/hiv/statistics/systems/nhbs/methods-questionnaires.html#msm-pwid-het-protocols
http://www.cdc.gov/nchhstp/programintegration/docs/PCSIDataSecurityGuidelines.pdf
https://europepmc.org/abstract/MED/8862170
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8862170&dopt=Abstract
http://dx.doi.org/10.1525/sp.1997.44.2.03x0221m
https://www.cdc.gov/hiv/pdf/library/reports/surveillance/cdc-hiv-surveillance-special-report-number-22.pdf
https://www.cdc.gov/hiv/pdf/library/reports/surveillance/cdc-hiv-surveillance-special-report-number-24.pdf
https://www.cdc.gov/hiv/pdf/library/reports/surveillance/cdc-hiv-surveillance-special-report-number-24.pdf
https://www.cdc.gov/hiv/pdf/library/reports/surveillance/cdc-hiv-surveillance-special-report-number-26.pdf
https://www.cdc.gov/hiv/pdf/statistics/systems/nhbs/cdc-hiv-nhbs-round6-crq.pdf
https://europepmc.org/abstract/MED/19413025
http://dx.doi.org/10.1177/003335490912400106
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19413025&dopt=Abstract
https://www.cdc.gov/hiv/pdf/statistics/systems/nhbs/cdc-hiv-nhbs-msm6-formative-assessment-guide.pdf
https://www.cdc.gov/hiv/pdf/statistics/systems/nhbs/cdc-hiv-nhbs-msm6-formative-assessment-guide.pdf
https://www.cdc.gov/hiv/pdf/statistics/systems/nhbs/cdc-hiv-nhbs-msm6-operations-manual.pdf
https://www.reginfo.gov/public/do/PRAOMBHistory?ombControlNumber=0920-0770
https://www.cdc.gov/hiv/statistics/systems/nhbs/collaborations.html
https://www.cdc.gov/std/default.htm
https://www.cdc.gov/std/default.htm
https://doi.org/10.15585/mmwr.mm6814a1
http://dx.doi.org/10.15585/mmwr.mm6814a1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30973847&dopt=Abstract
https://www.drugabuse.gov/
https://www.cdc.gov/hepatitis/
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PUBLIC HEALTH AND SURVEILLANCE Kanny et &

38.

39.

40.

41.

42.

43.

45,

Chapin-Bardales J, Asher A, Broz D, Teshale E, Hayden T, Blanco C, et a. Hepatitis C virus infection and coinfection
with HIV among PWID in 10 UScities. 2020 Presented at: Conference on Retroviruses and Opportunistic I nfections; 2020;
Boston URL : https:.//www.croiconference.org/abstract/

hepatitis-c-virus-infection-and-coinf ection-with-hiv-among-pwid-in-10-us-cities/

National HIV Behavioral Surveillance project areas. Atlanta: Centers for Disease Control and Prevention; 2021. URL:
https:.//www.cdc.gov/hiv/statistics/systems/nhbs/projectareas.html [accessed 2022-09-02]

National HIV Behavioral Surveillance (NHBS) full NHBS bibliography. Atlanta: Centersfor Disease Control and Prevention;
2021. URL: https://www.cdc.gov/hiv/statistics/systems/nhbs/bibliography.html [accessed 2022-09-02]

National HIV Behavioral Surveillance. Atlanta: Centers for Disease Control and Prevention; 2021. URL: https.//www.
cdc.gov/hiv/statistics/systems/nhbs/index.html [accessed 2022-09-02]

HIV Surveillance Overview. Atlanta Centers for Disease Control and Prevention; 2020. URL : https.//www.cdc.gov/hiv/
statistics/surveillance/index.html [accessed 2022-09-02]

Magnani R, SabinK, Saidel T, Heckathorn D. Review of sampling hard-to-reach and hidden populationsfor HIV surveillance.
AIDS 2005 May;19 Suppl 2:S67-S72. [doi: 10.1097/01.aids.0000172879.20628.€1] [Medline: 15930843]

McKnight C, Des Jarlais D, Bramson H, Tower L, Abdul-Quader AS, Nemeth C, et al. Respondent-driven sampling in a
study of drug usersin New York City: notesfrom thefield. J Urban Health 2006 Nov;83(6 Suppl):i54-i59 [FREE Full text]
[doi: 10.1007/s11524-006-9102-1] [Medline: 16977493]

lachan R, Finlayson T, Kyle T, Le B, Wejnert C, Paz-Bailey G. Weighting for venue-based sampling: the MSM 3 study.
2013 Presented at: Joint Statistical Meetings 2013; 2013; Montreal.

Abbreviations

CDC: Centersfor Disease Control and Prevention

CLIA: Clinica Laboratory Improvement Amendments
HCV: hepatitis C virus

HET: heterosexually active persons at increased risk for HIV infection
IRB: institutional review board

MSA: metropolitan statistical area

MSM: gay, bisexual, and other men who have sex with men
NHBS: National HIV Behavioral Surveillance

RDS: respondent-driven sampling

STI: sexually transmitted infection

Trans. transgender women

VBS: venue-based sampling

YMSM: young men who have sex with men

Edited by T Sanchez, A Mavragani; submitted 27.04.22; peer-reviewed by C Folch, K Card, SGoodreau; commentsto author 12.08.22;
revised version received 02.09.22; accepted 29.09.22; published 15.11.22

Please cite as:

Kanny D, Broz D, Finlayson T, Lee K, Sonean C, Weinert C, NHBS Sudy Group

A Key Comprehensive System for Biobehavioral Surveillance of Populations Disproportionately Affected by HIV (National HIV
Behavioral Surveillance): Cross-sectional Survey Sudy

JMIR Public Health Surveill 2022;8(11):e39053

URL: https://publichealth.jmir.org/2022/11/e39053

doi: 10.2196/39053

PMID:

©Dafna Kanny, Dita Broz, Teresa Finlayson, Kathryn Lee, Catlainn Sionean, Cyprian Wejnert, NHBS Study Group. Originally
published in IMIR Public Health and Surveillance (https://publichealth.jmir.org), 15.11.2022. This is an open-access article
distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which
permits unrestricted use, distribution, and reproduction in any medium, provided the original work, first published in IMIR Public
Health and Surveillance, is properly cited. The complete bibliographic information, a link to the original publication on
https://publichealth.jmir.org, as well as this copyright and license information must be included.

https://publichealth.jmir.org/2022/11/€39053 JMIR Public Health Surveill 2022 | vol. 8 | iss. 11 | €39053 | p. 12

RenderX

(page number not for citation purposes)


https://www.croiconference.org/abstract/hepatitis-c-virus-infection-and-coinfection-with-hiv-among-pwid-in-10-us-cities/
https://www.croiconference.org/abstract/hepatitis-c-virus-infection-and-coinfection-with-hiv-among-pwid-in-10-us-cities/
https://www.cdc.gov/hiv/statistics/systems/nhbs/projectareas.html
https://www.cdc.gov/hiv/statistics/systems/nhbs/bibliography.html
https://www.cdc.gov/hiv/statistics/systems/nhbs/index.html
https://www.cdc.gov/hiv/statistics/systems/nhbs/index.html
https://www.cdc.gov/hiv/statistics/surveillance/index.html
https://www.cdc.gov/hiv/statistics/surveillance/index.html
http://dx.doi.org/10.1097/01.aids.0000172879.20628.e1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15930843&dopt=Abstract
https://europepmc.org/abstract/MED/16977493
http://dx.doi.org/10.1007/s11524-006-9102-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16977493&dopt=Abstract
https://publichealth.jmir.org/2022/11/e39053
http://dx.doi.org/10.2196/39053
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

