1duosnue Joyiny 1duosnuep Joyiny 1duasnuen Joyiny

1duasnuen Joyiny

Author manuscript
AIDS Patient Care STDS. Author manuscript; available in PMC 2016 October 01.

-, HHS Public Access
«

Published in final edited form as:
AlIDSPatient Care STDS 2015 October ; 29(10): 533-540. doi:10.1089/apc.2015.0078.

Factors associated with time since last HIV test among persons
at high risk for HIV infection, National Survey of Family Growth,
2006-2010

Michelle Van Handel, MPH,
Program Evaluation Branch, Division of HIV/AIDS Prevention, National Center for HIV/AIDS, Viral
Hepatitis, STD, and TB Prevention, Centers for Disease Control and Prevention; Atlanta, GA

Bridget Lyons, MPH,
Program Evaluation Branch, Division of HIV/AIDS Prevention, National Center for HIV/AIDS, Viral
Hepatitis, STD, and TB Prevention, Centers for Disease Control and Prevention; Atlanta, GA

Emeka Oraka, MPH,

ICF International at the Behavioral and Clinical Surveillance Branch, Division of HIV/AIDS
Prevention, National Center for HIV/AIDS, Viral Hepatitis, STD, and TB Prevention, Centers for
Disease Control and Prevention; Atlanta, GA; Atlanta, GA

Muazzam Nasrullah, PhD,

Behavioral and Clinical Surveillance Branch, Division of HIV/AIDS Prevention, National Center for
HIV/AIDS, Viral Hepatitis, STD, and TB Prevention, Centers for Disease Control and Prevention;
Atlanta, GA

Elizabeth DiNenno, PhD, and

Behavioral and Clinical Surveillance Branch, Division of HIV/AIDS Prevention, National Center for
HIV/AIDS, Viral Hepatitis, STD, and TB Prevention, Centers for Disease Control and Prevention;
Atlanta, GA

Patricia Dietz, DrPH
Program Evaluation Branch, Division of HIV/AIDS Prevention, National Center for HIV/AIDS, Viral
Hepatitis, STD, and TB Prevention, Centers for Disease Control and Prevention; Atlanta, GA

Abstract

The Centers for Disease Control and Prevention (CDC) recommends annual HIV screening for
persons at high risk for HIV infection. We assessed the testing history and factors associated with
recent testing (tested in the last 12 months) among persons at high risk for HIV infection. We
analyzed 2006-2010 National Survey of Family Growth data and classified respondents aged 15—
44 who reported a sexual or drug-use risk behavior in the past year as ‘high-risk’. Logistic
regression models estimated prevalence ratios assessing the association between demographic and
health-related factors and having recently tested for HIV compared with never been tested. Among
high-risk men, 29.3% had recently tested for HIV, 30.7% tested more than 12 months ago, and
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40.0% had never been tested. Among high-risk women, 38.0% had recently tested, 36.9% tested
more than 12 months ago, and 26.1% had never been tested. Compared with men who were aged
15-19, white, heterosexual, and had not recently visited a doctor, men who were aged 40-44,
black/African American, homosexual/gay or bisexual, and had visited a doctor in the past year
were more likely to have recently tested. Compared with women who were white, had not recently
visited a doctor, and had never been pregnant, women more likely to have recently tested were
black/African American, had visited a doctor in the past year, and had been pregnant.
Approximately two-thirds of high-risk men and women had not been recently tested for HIV.
CDC recommendations for annual screening are not being implemented for the majority of
persons at risk.

Keywords
human immunodeficiency virus (HIV); HIV testing; HIV prevention

Introduction

HIV testing is the entry point to the HIV continuum of care that includes diagnosis,
engagement in HIV medical care, and antiretroviral therapy to achieve viral suppression.
Approximately 1.2 million persons aged 13 years and older in 2011 were living with HIV in
the United States, yet, approximately 168,300 (14%) were unaware they were living with
HIV.1 In the ‘Revised recommendations for HIV testing of adults, adolescents, and pregnant
women in health care settings’ (referred to as revised recommendations) released in 2006,
the Centers for Disease Control and Prevention (CDC) recommends that health care
providers test all persons likely to be at high risk for HIV at least annually.? Persons likely
to be at high risk include injection drug users and their sex partners; persons who exchange
sex for money or drugs; sex partners of HIV-infected persons; gay, bisexual and other men
who have sex with men (collectively referred to as MSM) or heterosexual persons who
themselves or whose sex partners have had more than one sex partner since their most recent
HIV test, and persons who have been diagnosed with a sexually transmitted disease
(STD).23 In addition, persons who use non-injectable drugs, such as crack cocaine and
methamphetamine, are also considered at increased risk for HIV infection.

The groups accounting for the highest percentages living with undiagnosed HIV infection
are men whose infection is attributable to male-to-male sexual contact (62%) (e.g., MSM)
and women whose infection is attributable to heterosexual contact with an HIV-positive
person or with a person at high risk for HIV infection (17%).2 One goal of the National
HIV/AIDS Strategy is to diagnose 90% of persons living with HIV infection by 2015.5
Annual HIV screening for persons at greatest risk for HIV infection will help to achieve this
goal.

The purpose of this analysis is to identify demographic and health-related factors
independently associated with testing for HIV among persons at high risk for HIV infection
in the United States. We classified high-risk groups based on CDC’s recommendations for
who should be screened for HIV annually22 and assess differences in three groups: high-risk
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persons who tested in the last 12 months, high-risk persons who tested more than 12 months
ago, and high-risk persons who have never tested. Understanding differences between these
three groups might inform HIV testing programs and how to reduce barriers and increase
testing among persons at greatest risk of HIV infection. We have hypothesized that those
who have been tested in the past, but not in the last year, are likely to differ from those who
have never been tested and may require different interventions to increase annual testing.
Previous studies have identified barriers to HIV testing and diagnosis, such as access to care,
provider knowledge of recommendations, stigma, and perception of risk, among specific
groups of persons at high risk for HIV infection, but few have identified a collective group
of persons at high risk for HIV infection nationally.”~14 The studies that did describe
persons in the United States at high risk for HIV and their testing history did not focus on
the factors independently associated with testing.1314 In addition, our analysis expands on
the definition of high-risk to more closely align with the groups for which CDC
recommends annual screening.

The National Survey of Family Growth (NSFG) is a nationally representative, multistage
area probability sample of non-institutionalized men and women aged 15-44 years in the US
household population. The 2006-2010 NSFG, conducted on a continuous 5-year cycle, was
based on 22,682 face-to-face interviews: 10,403 men and 12,279 women. The response rate
for the 2006-2010 NSFG was 77% overall; 75% for men and 78% for women. Most of the
NSFG, including the HIV test questions, was collected using computer-assisted personal
interviewing (CAPI); the sexual and drug-use risk variables were collected using audio
computer-assisted self-interviewing (ACASI), which increases complete reporting of
sensitive sexual and drug-use behaviors.13 Additional details on NSFG are described
elsewhere.15

Sample identification, HIV testing outcome, and independent characteristics

For this analysis, we classified persons as high risk for HIV infection and examined whether
those persons had tested for HIV. Using a slightly modified method described by Chandra et
al. (2012)13, respondents were classified as high risk for HIV based on CDC’s
recommendations for who should be screened annually, if they reported at least one of the
following sexual or drug-use risk factors in the past 12 months: 1) sexual risk factors: men
who have had sex with a man; three or more opposite-sex sexual partners (versus five or
more opposite-sex sexual partners used in Chandra et al.), exchanged sex for money or
drugs, female with a male partner who had sex with other men, sex with illicit-drug-
injecting partner, sex with an HIV-positive partner or treated for an STD other than HIV,
and 2) drug-use risk factors: illicit-drug injection use, crack cocaine use, or crystal
methamphetamine use.23 Three or more opposite-sex sexual partners is a proxy for persons
“who themselves or whose sex partners have had more than one sex partner since their most
recent HIV test.”2 The risk of acquiring HIV infection increases when there is greater HIV
prevalence among potential sex partners. We chose three or more sexual partners to include
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persons at high risk who may be excluded with the higher requirement of five or more
sexual partners.

NSFG respondents are first asked about blood donation and then asked the HIV test question
based on their response to the blood donation question: “(Apart from testing that may have
been done with your blood donations,) Have you ever had your blood tested for HIV, the
virus that causes AIDS?” The responses to these questions were combined to yield the
overall HIV testing responses: never tested for HIV in any context, only tested for HIV as
part of blood donation, and ever tested for HIV outside of blood donation. Only an HIV test
outside of blood donation was considered as having tested for HIV for this analysis. Based
on the overall HIV testing responses and date of last test, HIV testing history was
categorized as “recently tested” (i.e., tested in the last 12 months), “tested more than 12
months ago”, or “never tested”. Among persons who reported engaging in at least one
sexual or drug-use risk behavior (i.e., high-risk men and women), 96.4% (3,380/3,507) had a
valid response to the HIV test question and reported a valid date (i.e., month and year equal
to or prior to the interview date).

Factors associated with HIV testing history, and available in NSFG, were selected as
independent variables including: age, race/ethnicity, marital status, federal poverty level,
sexual orientation, health insurance status (for those aged 20—44 years), visited doctor in the
past year, pregnancy history (women only), and receipt of advice for HIV testing from
doctor (asked of men only).14 Federal poverty level is based on family income and family
size.

Data analysis

We report the estimated numbers and percentages of US persons aged 15-44 years living in
households who reported at least one sexual or drug-use risk behavior to identify high-risk
men and women and the estimated percentages recently tested, tested more than 12 months
ago, and never tested by demographic and health-related factors. SAS version 9.3 was used
to weight data and account for the complex survey design.16 We used SUDAAN version
10.0.1 to calculate unadjusted and adjusted prevalence ratios (PRs/APRS) and 95%
confidence intervals (95% CIs) using logistic regression models for high-risk men and
women. Separate models were developed comparing high-risk persons recently tested for
HIV or high-risk persons tested more than 12 months ago to those never tested. Never tested
is used as the reference group compared with the other two groups because they likely differ
the most. Manual backwards elimination was used to develop the final multivariable logistic
regression models including only variables significant at p<0.05. This approach is valuable
in helping to methodically identify the best model while considering collinearity,
confounding, and precision.1’ Chi-square test was used to assess the association between
receiving advice to get an HIV test and recently testing for HIV among high-risk men.
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Results

Sexual and drug-use risk behaviors

Overall, an estimated 12.6% of respondents, 15.6 million US persons, reported at least one
sexual or drug-use risk behavior in the past 12 months (Table 1). Among the 10,403 male
respondents in NSFG, an estimated 14.7%, 9 million US males, had at least one sexual or
drug-use risk behavior in the past 12 months. An estimated 8.7% of men had three or more
opposite sex partners, 2.6% were treated for an STD other than HIV, and 2.1% had sex with
at least one man (categories are not mutually exclusive). Among the 12,279 female
respondents in NSFG, an estimated 10.5%, 6.5 million US females, had at least one sexual
or drug-use risk behavior in the past 12 months. An estimated 4.8% of women had three or
more opposite sex partners, 4.1% were treated for a STD other than HIV, and 1.4% had sex
with a man who had sex with other men (categories are not mutually exclusive). Prevalence
of other sexual or drug-use risk behaviors was low (Table 1).

HIV testing among high-risk men

Overall, 29.3% of high-risk men had recently tested for HIV, 30.7% had tested more than 12
months ago, and 40.0% had never been tested for HIV (Table 2). When adjusting for
covariates, young high-risk men aged 15-19 years were less likely to have recently tested
than those aged 40-44 years (APR=0.65, 95% CI=0.44-0.96). Black/African American
(hereafter referred to as black) men were more likely to have recently tested compared with
white men (APR=1.43, 95% CI=1.19-1.73); as were men who identified as homosexual or
gay or bisexual compared with men who identified as heterosexual or straight (APR=1.94,
95% CI=1.59-2.36 and APR=1.70, 95% CI=1.37-2.10, respectively); and men who had
visited a doctor in the past year compared with men without a visit (APR=2.83, 95%
Cl=2.22-3.61). Marital status, poverty level, and insurance status were not statistically
significant and not included in the final model.

The characteristics of high-risk men with significant APRs for recent testing were similar to
the characteristics of high-risk men with significant APRs for testing more than 12 months
ago: men aged 40-44 years compared with men aged 15-19 years, blacks compared with
whites, homosexual/gay sexual orientation compared with heterosexual/straight sexual
orientation, and visited a doctor in the past year compared with no visit (Table 2). Marital
status, poverty level, and insurance status were not statistically significant and not included
in the final model.

Among high-risk men, 47% visited a doctor in the past year. Among those who visited a
doctor, 45% received advice to get an HIV test (data not shown). Among those who got
advice, 65% had recently tested for HIVV compared with 37% of those who did not get
advice (p<0.01).

HIV testing among high-risk women

Overall, 38.0% of high-risk women had recently tested for HIV, 36.9% had tested more than
12 months ago, and 26.1% had never been tested for HIV (Table 3). When adjusting for
covariates, black women were more likely to have recently tested compared with white

AIDS Patient Care STDS. Author manuscript; available in PMC 2016 October 01.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Van Handel et al.

Page 6

women (APR=1.39, 95% Cl=1.22-1.59); as were women who had visited a doctor in the
past year compared with women without a visit (APR=1.82, 95% Cl=1.36-2.43); and
women who were currently or previously pregnant compared with women who were never
pregnant (APR=2.06, 95% CI=1.65-2.56 and APR=1.83, 95% Cl=1.52-2.20, respectively).
Age, marital status, poverty level, sexual orientation, and insurance status were not
statistically significant and not included in the final model.

The characteristics of high-risk women with significant APRs for recent testing were similar
to the characteristics of high-risk women with significant APRs for testing more than 12
months ago: blacks compared with whites, visited a doctor in the past year compared to no
visit, and currently or previously pregnant compared with never pregnant. In addition,
women aged 15-19 years compared with women aged 40-44 years were less likely to have
tested more than 12 months ago (APR=0.52, 95% CI1=0.36-0.75) (Table 3). Marital status,
poverty level, sexual orientation, and insurance status were not statistically significant and
not included in the final model.

Discussion

During 2006-2010, an estimated 14.7% (approximately 9.1 million) of men and 10.5%
(approximately 6.5 million) of women reported at least one sexual or drug-use risk behavior
for HIV infection. The largest percentage of men and women reported three or more
opposite-sex sex partners, followed by treatment for an STD. Among these high-risk men,
less than one-third had recently tested for HIV as recommended and 40% had never been
tested. Among these high-risk women, nearly 40% had recently tested as recommended; still
26% had never been tested. Interestingly, the factors associated with recent testing were
similar to the factors associated with testing more than 12 months ago, indicating that the
same groups of high-risk persons who are not testing annually have also never been tested.
Although all persons identified as at high risk for HIV infection should be screened
annually, these findings highlight the greatest gaps and need for improvement. Innovative
program strategies are needed to increase annual HIV screening for high-risk persons.

Compared with our estimate of the percentage of men (14.7%) and women (10.5%) at high
risk for HIV infection, Chandra et al (2012) estimated that 10% of men and 8% of women
during 2006-2010 reported at least one of the HIV risk-related behaviors they examined.13
This study also found that 34% of men and 43% of women aged 15-44 years at high-risk for
HIV infection were recently tested compared with our estimates of 29.3% of men and 38.0%
of women.13 Other studies estimating the percentage of persons at risk for HIV infection in
the United States are limited.1819 A previous meta-analysis estimated that 2.9% of men had
sex with men in the past 12 months, similar to our estimate of 2.1%18 and another meta-
analysis estimated that 0.3% of persons injected drugs in the past year, which is equivalent
to our estimate of 0.3%.19 However, the study by Chandra et al (2012) was the first and only
other study we found to identify a collective group of persons in the general U.S. population
at risk for HIV infection based multiple risk behaviors for HIV.13 We used the same
variables to identify high-risk persons with the exception of the number of opposite-sex
sexual partners. The exact variable to measure the CDC recommendation that persons with
more than one partner since their last HIV test should test annually is not available in NSFG;
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the number of opposite-sex partners is used as a proxy. We chose a lower bar as the cut-off
to include persons at high risk who may be excluded with the higher requirement of five or
more sexual partners. Although the number of sexual partners varied, both studies indicate a
large gap in annual HIV testing; based on our results approximately 10.4 million high-risk
persons in the United States were not tested annually as recommended.

Recent testing among high-risk women was most strongly associated with pregnancy
history. Only 30% of high-risk, never-pregnant women were recently tested compared with
65% of currently pregnant women. Prenatal HIV testing has contributed substantially to
diagnosing HIV among pregnant women, and led to reduced perinatal transmissions.20:21
Routine HIV screening during clinic visits also effectively reaches non-pregnant women,
suggesting that clinic visits should remain a focus to increase annual screening for non-
pregnant, high-risk women.22

We found that black, high-risk men are more likely to be tested than white men. This is
consistent with other studies that found higher testing rates and a higher perception of HIV
risk among blacks than whites.”+23:24 This finding may be influenced by public funding that
has traditionally been used to target groups disproportionately affected by HIV.2% For
example, CDC funds health departments and community-based organizations to implement
HIV prevention activities, including HIV testing for persons disproportionately affected by
HIV (i.e., blacks/African Americans, Hispanics or Latinos, and MSM).2% Despite higher
testing rates and greater awareness of HIV, blacks continue to be disproportionately affected
by HIV with HIV diagnosis rates nearly eight times as high as white men.> Despite higher
testing rates, we found that 25% of black men had never been tested. A previous study found
that among persons recently diagnosed with HIV infection, by race/ethnicity, blacks had the
highest percentage (44%) of persons with no previous negative HIV test before their
diagnosis.2® Additional actions are needed to reach black men who have never been tested
and increase the percentage aware of their HIV infection.

MSM are also disproportionately affected by HIV; 62% of persons living with undiagnosed
HIV infection in 2011 were men whose infection is attributed to male-to-male sexual
contact.! We found that less than 40% of men who identified as homosexual/gay tested
recently. Our findings differ from those based on the National HIV Behavioral Surveillance
System (NHBS), which found that 67% of MSM with negative or unknown HIV status had
an HIV test in the past 12 months.2” NHBS data are from MSM recruited at venues in large
cities, while NSFG is nationally representative. HIV testing programs appear to be having
more success in reaching MSM in urban areas, but increased efforts are needed to reach
MSM in non-urban areas. The differences in these findings highlight areas for improvement
in HIV testing services for MSM.

Young high-risk men aged 15-19 years were significantly less likely to have recently tested
and nearly 70% have never been tested. Approximately 50% of young high-risk women
have never been tested. Young adults are the least likely to be aware of their infection and,
therefore, at greatest risk of missing the opportunity for HIV care and treatment and
reducing the risk of transmitting HIV. Social media is an innovative tool that can increase
HIV testing among this population using home-based HIV testing.28
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HIV testing in clinical settings and provider recommendations for testing are important
factors for increasing HIV screening.8:912 High-risk women and men in our analysis who
visited a doctor in the past year were 1.8 times and 2.8 times, respectively, as likely to have
recently tested compared with those with no doctor visit. Further, among men who visited a
doctor in the past year, 45% received advice to get an HIV test and 65% of those who got
advice were recently tested compared with 37% who did not get advice. These results
highlight the important role health care providers can have in influencing their patients’
behaviors. Clinical settings that implement routine screening eliminate the requirement for
patients to disclose HIV risk behaviors to their provider. Health care providers can identify
ways to increase interactions with men to facilitate annual screening opportunities. In
addition to clinic-based testing, community-based testing will continue to be an important
strategy to reach men unaware of their HIV infection and provide HIV prevention
interventions.29:30

This study is subject to at least four limitations. First, NSFG data are self-reported and
subject to recall bias and potential underreporting of sensitive information such as HIV
testing and sexual and drug-use risk behaviors because of social desirability bias. Second,
NSFG excludes active military personnel and those who live outside of households (e.g.,
persons who are incarcerated, in long-term care institutions, or homeless). These groups
might have different rates of sexual and drug-use risk behaviors and HIV testing than
persons in households. Third, the HIV test question asks about having blood tested for HIV.
Respondents may not include oral fluid testing, resulting in an underestimation of persons
tested for HIV. Finally, not all persons at risk for HIV may have been captured with our
definition for high-risk persons, which might underestimate the number of people needing
annual screening. In contrast, persons who are living with HIV infection and have
previously been diagnosed do not need testing but could not be identified and excluded from
the analysis, which might overestimate the number of people needing annual screening.

Our results indicate there is a need to increase annual HIV testing among persons at high
risk for HIV infection. The National HIVV/AIDS Strategy has set a goal to increase the
percentage of persons living with HIV who are aware of their HIV infection to 90% by
2015. The low percentage of annual HIV testing among high-risk persons, especially males
and young adults suggest this goal may not be attained. All opportunities to screen persons
at high risk of HIV infection need to be optimized.

Acknowledgments

The authors thank Janet Heitgerd, PhD, and Dale Stratford, PhD, for their expertise and helpful feedback on earlier
drafts of this article.

References

1. Centers for Disease Control and Prevention. Monitoring selected national HIV prevention and care
objectives by using HIV surveillance data -- United States and 6 dependent areas -- 2012. HIV
Surveillance Supplemental Report. Nov.2014 19(3) Available at: http://www.cdc.gov/hiv/library/
reports/surveillance/index.html.

AIDS Patient Care STDS. Author manuscript; available in PMC 2016 October 01.


http://www.cdc.gov/hiv/library/reports/surveillance/index.html
http://www.cdc.gov/hiv/library/reports/surveillance/index.html

1duosnue Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

Van Handel et al.

10

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Page 9

. Centers for Disease Control and Prevention. Revised Recommendations for HIV Testing among

Adults, Adolescents, and Pregnant Women in Health-Care Settings. MMWR. 2006; 55(RR-14):1-
17.

. Centers for Disease Control and Prevention. Sexually Transmitted Diseases Treatment Guidelines.

MMWR. 2010; 59(RR-12)

. Division of HIV/AIDS Prevention. [Accessed February 9, 2015] HIV and Substance Use in the

United States. 2013. Available at: http://www.cdc.gov/hiv/pdf/risk_HIV_Substance.pdf

. Centers for Disease Control and Prevention. HIV Surveillance Report, 2012. 24 Available at: http://

www.cdc.gov/hiv/library/reports/surveillance/index.html.

. White House Office of National AIDS Policy. [Accessed February 5, 2015] National HIVV/AIDS

Strategy. Jul. 2010 Available at: http://www.whitehouse.gov/sites/default/files/uploads/NHAS.pdf

. Kaiser Family Foundation. [Accessed February 9, 2015] Survey brief: views and experiences with

HIV testing in the US. Jun. 2009 Available at: http://kff.org/hivaids/issue-brief/survey-brief-views-
and-experiences-with-hiv-2/

. Arya M, Patuwo B, Lalani N, et al. Are primary care providers offering HIV testing to patients in a

predominantly Hispanic community health center? An exploratory study. AIDS patient care and
STDs. 2012; 26(5):256-258. [PubMed: 22372868]

. Arya M, Zheng MY, Amspoker AB, et al. In the Routine HIV-Testing Era, Primary Care Physicians

in Community Health Centers Remain Unaware of HIV-Testing Recommendations. Journal of the
International Association of Providers of AIDS Care. 2014; 13(4):296-9.

. Trepka MJ, Fennie KP, Sheehan DM, et al. Late HIV diagnosis: differences by rural/urban
residence, Florida, 2007-2011. AIDS patient care and STDs. 2014; 28(4):188-197. [PubMed:
24660767]

Golub SA, Gamarel KE. The impact of anticipated HIV stigma on delays in HIV testing behaviors:
findings from a community-based sample of men who have sex with men and transgender women
in New York City. AIDS patient care and STDs. 2013; 27(11):621-627. [PubMed: 24138486]

Kaiser Family Foundation. [Accessed February 5, 2015] 2012 Survey of Americans on HIV/AIDS
-- Summary and Chartpack. Jul. 2012 Available at: http://
kaiserfamilyfoundation.files.wordpress.com/2013/01/8334-f.pdf

Chandra, ABV.; Copen, CE.; Sionean, C., et al. [Accessed February 9, 2015] HIV risk-related
behaviors in the United States household population aged 15-44 years: Data from the National
Survey of Family Growth, 2002 and 2006-2010. Available at: http://www.cdc.gov/nchs/data/nhsr/
nhsr046.pdf

Chandra, ABV.; Copen, CE., et al. [Accessed February 9, 2015] HIV testing in the US household
population aged 15-44: Data from the National Survey of Family Growth, 2006-2010. Available
at: http://www.cdc.gov/nchs/data/nhsr/nhsr058.pdf

Lepkowski JM, Mosher WD, Davis KE, Groves RM, Van Hoewyk J. The 2006-2010 National
Survey of Family Growth: sample design and analysis of a continuous survey. Vital and health
statistics. Series 2, Data evaluation and methods research. 2010; (150):1-36. [PubMed: 20928970]
Lepkowski JM, Mosher WD, Groves RM, et al. Responsive design, weighting, and variance
estimation in the 2006-2010 National Survey of Family Growth. National Center for Health
Statistics. Vital Health Stat. 2013; 2(158)

Kleinbaum DG. Epidemiologic methods: the “art” in the state of the art. Journal of clinical
epidemiology. 2002; 55(12):1196-1200. [PubMed: 12547449]

Purcell DW, Johnson CH, Lansky A, et al. Estimating the population size of men who have sex
with men in the United States to obtain HIV and Syphilis rates. Open AIDS Journal. 2012; 6:98—
107. [PubMed: 23049658]

Lansky A, Finlayson T, Johnson C, et al. Estimating the number of persons who inject drugs in the
United States by meta-analysis to calculate national rates of HIV and Hepatitis C Virus infections.
Plos ONE. 2014; 9(5)

Lansky A, Jones JL, Frey RL, Lindegren ML. Trends in HIV testing among pregnant women:
United States, 1994-1999. American journal of public health. 2001; 91(8):1291-1293. [PubMed:
11499121]

AIDS Patient Care STDS. Author manuscript; available in PMC 2016 October 01.


http://www.cdc.gov/hiv/pdf/risk_HIV_Substance.pdf
http://www.cdc.gov/hiv/library/reports/surveillance/index.html
http://www.cdc.gov/hiv/library/reports/surveillance/index.html
http://www.whitehouse.gov/sites/default/files/uploads/NHAS.pdf
http://kff.org/hivaids/issue-brief/survey-brief-views-and-experiences-with-hiv-2/
http://kff.org/hivaids/issue-brief/survey-brief-views-and-experiences-with-hiv-2/
http://kaiserfamilyfoundation.files.wordpress.com/2013/01/8334-f.pdf
http://kaiserfamilyfoundation.files.wordpress.com/2013/01/8334-f.pdf
http://www.cdc.gov/nchs/data/nhsr/nhsr046.pdf
http://www.cdc.gov/nchs/data/nhsr/nhsr046.pdf
http://www.cdc.gov/nchs/data/nhsr/nhsr058.pdf

1duosnue Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

Van Handel et al.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

Page 10

Centers for Disease Control and Prevention. [Accessed: February 9, 2015] Enhanced perinatal
surveillance -- 15 areas, 2005-2008. Available at: http://www.cdc.gov/hiv/library/reports/
surveillance/pastlssues.html#panell

Jenness SM, Murrill CS, Liu KL, Wendel T, Begier E, Hagan H. Missed opportunities for HIV
testing among high-risk heterosexuals. Sexually transmitted diseases. 2009; 36(11):704-710.
[PubMed: 19652632]

Momplaisir F, Yehia BR, Harhay MO, Fetzer B, Brady KA, Long JA. HIV Testing Trends:
Southeastern Pennsylvania, 2002-2010. AIDS patient care and STDs. 2014; 28(6):303-310.
[PubMed: 24742326]

Rountree MA, Chen L, Brown A, Pomeroy EC. HIV testing rates and testing locations, by race and
ethnicity. Health & social work. 2009; 34(4):247-255. [PubMed: 19927473]

Centers for Disease Control and Prevention. Results of the Expanded HIV Testing Initiative - 25
Jurisdictions, United States, 2007-2010. MMWR. 2011; 60(24):805-810. [PubMed: 21697804]
Centers for Disease Control and Prevention. Previous HIV testing among adults and adolescents
newly diagnosed with HIV infection -- National HIV Surveillance System, 18 jurisdictions, United
States, 2006—-2009. MMWR. 2012; 61(24):441-445.

Centers for Disease Control and Prevention. HIV testing and risk behaviors among gay, bisexual,
and other men who have sex with men - United States. MMWR. 2013; 62(47):958-962. [PubMed:
24280915]

Young SD, Cumberland WG, Lee SJ, Jaganath D, Szekeres G, Coates T. Social networking
technologies as an emerging tool for HIV prevention: a cluster randomized trial. Annals of internal
medicine. 2013; 159(5):318-324. [PubMed: 24026317]

Baytop C, Royal S, Hubbard McCree D, et al. Comparison of strategies to increase HIV testing
among African-American gay, bisexual, and other men who have sex with men in Washington,
DC. AIDS care. 2014; 26(5):608-612. [PubMed: 24116886]

Thornton AC, Delpech V, Kall MM, Nardone A. HIV testing in community settings in resource-

rich countries: a systematic review of the evidence. HIV medicine. 2012; 13(7):416-426.
[PubMed: 22413900]

AIDS Patient Care STDS. Author manuscript; available in PMC 2016 October 01.


http://www.cdc.gov/hiv/library/reports/surveillance/pastIssues.html#panel1
http://www.cdc.gov/hiv/library/reports/surveillance/pastIssues.html#panel1

Page 11

Van Handel et al.

"3[BWAY 6/2°ZT PUE dJew £0v*0T ‘SIUapuodsal Z89'ZZ 4O (€10} & pey

94SN "8seasIp paniwsuel) Ajjenxss 1S ‘Yol Ajiweo Jo AsAInS [euoneN 94SN ‘8|gedtjdde Jou N 'sieak yy—GT pabe uswom 1o usw SN |[e Juasaidal 03 pajybiam are (u) Jsquuinu pue abejusdiad "8loN

(829'8v5'sT) 92T (S66'G5K'9) GOT  (€89'260°6) L¥T (0T-T) s4o1neYSq Pale|ai-3sid AIH dUO Ised] 1Y
(S6L'€ST'T) 60 (959'889) T'T asn aulweleydureyiow [e3sAID 0T
(€16'726) 80 (962'779) 80 asn 8UIeI09 %IID ‘6
(T85'71€) €0 (L9v'v02) €0 uonoafur Bnip 1o1|| '8
(vez'oL0'v) €€ (L06'687'2) TV (L8E'08S'T) 9°C ALS e Jojjualuyeal *,
(Tos'zzn) T0 (800'98) T'0 Jaupred xas aAnisod-AlH ‘9
(826'606) L0 (099'2vy) L0 sBrup wonp s1oefur oym Jsunred xas °g
VN VN UaW Jaylo YlIM Xas pey Oym Jauried ajewl Ylim USWON &

(vel'ese' 1) 0T

(€2T'16L) €T

sbnup 1o Asuow oy abueyoxa Ul Xas '

(006'T9€'8) 89 (88€'656'2) 87  (2TS'20V'S) L'8 ssauped xas xas-a)soddo aow 4o saIyL “Z
VN (z09'eL2'T) T'C X3S a[ew 0 3[elN ‘T

(W) % (u) 9%
[e101 U syauow g1 1sed ayl ul Joineyaq palejal-ysu AlH

0T0Z2—9002 94SN :S81e1S pallun 3yl ul sIeak y—GT pabe uawom ysii-ybiy pue uaw ysii-ybiy A3nuapl 0] pasn sioiAeyaq ysid asn-bnip pue [enxes

Author Manuscript

T alqel

Author Manuscript

Author Manuscript

Author Manuscript

AIDS Patient Care STDS. Author manuscript; available in PMC 2016 October 01.



Page 12

Van Handel et al.

6€T 960 GTT 9T /80 80T T'GE L€ z1e ON
aPaunsu|
ERIEIETE S| ERIIEIETEN| ERIIEIETEN| ERITEIETE)S| rA % 682 6.2 1enxasoJaleH
G/T 180 6TT 8LT GS80 €T 0T¢ €T OLT €72 OrT €T gz zee €05 [enxasig
ST 8yT 8LT STZ €T GLT 98¢ 65T ¥6T 68C €9T 16T Lyt g8y 8'9¢ [ENX3SOWOH
UOI1RIUBLIO [eNXaS
aouBIosey B0UBIRYBY 6'0€ zLe 6'1€ 002
660 ¥90 080 0ZT 9.0 960 TSy 9 L'8C 66€-00C
€0T T90 6.0 9TT 690 680 7Ty 8'0€ 8'LC 66T-00T
TTT 990 S80 STT G90 /80 Ty z0¢e 1’82 66-0
9% ‘19n8] A1uanod [easpaq
ERIIEIETEN| ERITEIETE)S| cor FAXS '92 paLUe
6vT 1.0 10T 2T 190 060 6Ty 6'8C T'62 Bunigeyod 10u/paLLEWUN
10C S60 8ET 65T €.0 80T §le 188 8'€e Bunenqeyod
Snyels [eye N
ERIVEIEI )] RV TN RV TN SRV T EENS] g'ey 0 2°9¢ alUM
vST 890 20T TST 0.0 €0T +90 €T0 620 890 ¥I0 TE0 z0S e S Byo
GZT 280 TOT 8TT 920 G60 €YVT 160 ¥I'T /LrT 880 #IT zey 91 zee oulzeT/oluedsiH
8/T 2€T ¥ST 9LT O0€T TIST €T 6TT €T 9T 6IT Gl 81 Sve Loy UBdLIBLIY UBdLYoe|g
A1uysjeoey
ERIVEIEI ] ERIVEIET )] CRIVEIETEN] ERIVE TN g'ze T8V 76T vy — 0o
GET 8,0 20T TET 080 20T ¢8T 880 92T 6LT /80 GS27T zTE rA44 L've 6€— 0€
160 €50 2.0 ¥60 ¢S50 0L0 68T 960 ¥ET ¥6T ¥60 GET €8¢ 0'Se 9'9g 62-02
2€0 ¥T0 TZ0 6E0 9T0 G20 960 w0 S90 LTT  L¥O L0 €99 7'6 e 6T —GT
sieak ‘aby
(891'TV9'e=U) 0'0v  (00¥'28.'¢=U) L'0f  (GTT'¥99'Z=U) €'6C [eroL

%S6 10 ™dV 10 %S6 dd 10 %G6 ddV 10 %S6  dd J8A8N syluow g1< Apuadey

SYuow ZT< pa1saL QuBmS Ajuadey Pa1sal 9

AIDS Patient Care STDS. Author manuscript; available in PMC 2016 October 01.

0T0Z-9002 94SN :(£89‘260‘6=U) uaw su-ybiy Buowre ,Bunssy AlH YlM paleloosse S101de) pue Jo Bulwil

¢ ?olgel

Author Manuscript Author Manuscript Author Manuscript Author Manuscript



Page 13

Van Handel et al.

s1eak y7—0g sabe 01 uE_E_._o

Stluow ¢T 1se| 8y} ul Umawm._d

uoryeuop Poolq 104 sisa} SapNjoX,,

‘[eAIBIUI BIUBPIFUOD %456 1D %G6 ‘01l aousjensld paisnipe ¥dy olres sousjensld Hd ‘sniiA Aouaiolapounwiwil uewny AlH ‘S|apow uoissaibiai onsibol paisnlpe Jeuly ayy ul papnjoul
10U a1am GO'0>d e Bunssl AIH Ylm pareldosse Ajjuedlyubis Jou ssjqerten Juspuadapu] ‘sajelrenod 1oj paisnipe Jou ‘siesk yi—GT pabe usw SN 1. yuasaidas 0} pajybiam atam palsel sabejusalad 810N

9oualaley a0uaJagey ERIEIETEN] 90uaJa)ey 1°0S IR 9vT ON
9T ¢TUT  LET L9T ¢UT LET T9€ ¢d¢¢ €8¢ 69€ 0¢¢ 18¢ (\X4 L'S¢ €Lly SOA
Jeak 1sed ul 10100p PalSIA

ERIEIETEN] ERIEIETEN] gey 9'82 0'82 SIA
%856 1D ddv 10 %656 dd 1D %656 ddV 10 %656 dd 18NN syluow g1< Anusosy
syuoW ZT< PalsaL gPaIser Apusosy pa1sal %%

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

AIDS Patient Care STDS. Author manuscript; available in PMC 2016 October 01.



Page 14

AIDS Patient Care STDS. Author manuscript; available in PMC 2016 October 01.

ERIVEIET )] ERIVEIEI )] £0¢ G'Ze YAVAS SOA
€T 660 OTT LET 860 GTT zst 14 9'6€ ON
aPaunsu|
ERIIEIETEN| ERITEIETE)S| '92 0'.E 9'9¢ 1enxasoJaleH
OvT 860 LTT 9T 60 ITT € €€ §ay [enxasig
LT 160 &7 0LT €0T 2€T 7'9¢ 6'7C 0'2S [ENX3SOWOH
UOI1RIUBLIO [eNXaS
8oUBIByRY B0UBIRYBY gz €6 zee 002
0T €L0 /80 TT 6.0 960 Tl 9'9g z'9e 66€-00C
UT SL0 260 vZT €80 10T g9z 6'LE 9'Ge 66T-00T
€0T 0L0 S80 LTT 180 160 6'€C 6'2€ ey 66-0
9% ‘19n8] A1uanod [easpaq
ERIIEIETEN| ERITEIETE)S| 18T e'eq 9'82 paLUe
0ST 980 90T €ST €60 6TT G'6C G0 007 Bunigeyod 10u/paLLEWUN
62T €L0 160 €T 580 12T 8'6T L'6€ Soy Bunenqeyod
Snyels [eye N
ERIVEIEI )] RV TN RV TN SRV T EENS] 2'8¢ '8¢ gee SUYM
160 ¥E0 850 SOT S¥0 890 62T ¥90 T60 2T 990 060 8'6¢ 12 1'8€ Byo
02T 8,0 /60 02T L0 960 0T 8.0 [60 O9TT €0 260 7'0€ 9'.€ 0z oulzeT/oluedsiH
erT S0T 22T T L0T ST 6ST 22T 66T 95T LITT GET ¥4} v'ee epel UBdLIBLIY UBdLYoe|g
A1uysjeoey
ERIVEIEI ] ERIVEIET )] ERIVE TN L'ST 229 T¢¢ vy — 0o
€T G600 960 2ZT 9.0 960 Z§T 080 OTT 0'9T G505 G'ee 6€-0¢
T TL0 680 TTT 690 880 T9T 880 6TT g 7'ee TGy 62-02
G0 980 250 280 GEO0 VS0 T SL0 €07 L'0S 7'eT 8'9g 6T —GT
sieak ‘aby
(582'089'T=U) T'9  (#¥9'v€€'C=U) 6'9€  (995'0v¥'Z=U) 0'8E [eroL
%S6 10 ™dV 10 %S6 dd 10 %G6 ddV 10 %S6  dd J8A8N syluow g1< Apuadey
SYuow ZT< pa1saL guﬁmﬁ Ajuadey Pa1sal 9

Van Handel et al.

0T0Z-900Z D4SN :(S566'55Y'9=U) Uawiom su-ybiy Buowe xBunNse) AIH Yl paleloosse siojoe) pue Jo Buwil

€9l|qel

Author Manuscript Author Manuscript Author Manuscript Author Manuscript



Page 15

Van Handel et al.

s1eak y7—0g sabe 01 uE_E_._o

Slluow ¢T 1se| 8y} ul Umawm._d

uoryeuop Poolq 104 sisa} SapNjoX,,

‘[eAIBIUI BIUBPIFUOD %456 1D %G6 ‘01l adusjensld paisnipe ¥dy :olres sousjensld Hd ‘sniiA Aoualolapounwiwil uewny AlH ‘S|apow uoissaibiai onsibol paisnipe Jeuly ayy ul papnjoul
J0U a1aMm GO'0>d e Bunssl AIH Yim pareldosse Ajjuediyubis Jou sajgelriea Juspuadapu] ‘sejelienod 1oy paisnipe jou ‘siesh p—GT pafie uswom s 1. Juasaidas 0} pajybiam atam palsel sabejusalad 810N

ENIEIETEN] ERIEIETEN] ERVEIETEN] ERIEIETEN] 6’8y 602 208 weubaid JansN
¥§'¢ <¢9T ¢0¢ T1TS9¢ 69T 00¢ 0¢¢ ¢ST €8T 0¢¢ ¥S1T G871 L'TT S'ly L0y jueuBaid Ajsnoinald
69¢ 6€T €6T 89¢ T G6T 99¢ 99T 90¢ LSC 89T 80¢ €L 9'8¢ T¥9 jueubaid Apuanind

Aoeueubaad Jo A101SIH
ERIEIETEN| ERIEIETEN| ERIEIETEN| ERIEIEIEN| ooy oV 66T ON
9T <¢0T ¢¢T 69T GOT 0T €E¥¢ 9€T ¢8T L€C O0€T 9.7 [x44 T6e 8¢y SOA

Jeak 1sed ul 10100p PaMUSIA

%56 10 ddv 10 %56 dd 1D %S6 ddv 10  %S6 dd 19A3N syluow ¢1< Apuaday

SYIUOW ZT< PaIsaL qPeIsal Apusoay pa1sal %

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

AIDS Patient Care STDS. Author manuscript; available in PMC 2016 October 01.



