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National HIV 
Behavioral 

Surveillance 
(NHBS)

• Implemented in up to 
25 metropolitan areas 
(varied over time)

• Major divisions of 
metropolitan areas with 
greatest numbers of 
AIDS cases in the U.S.



HIV Spectrum and  
Surveillance

Exposure Infection HIV 
Diagnosis Illness AIDS 

Diagnosis Death

Behavioral 
Surveillance

Case Surveillance



Baltimore HIV Behavioral 
Surveillance
The

BEhavioral
SUrveillance

REsearch
Study

Collaborative project of CDC, MDH, and JHSPH



Objectives

• To assess prevalence of and trends in:
• HIV risk behaviors
• HIV testing behaviors
• Exposure to and use of prevention 

and care services among persons at 
high risk for infection or 
transmission

• HIV prevalence 

• … and annual survey on social 
issues, health, and well-being in 
Baltimore



Recruitment 
methods

Survey wave Population Recruitment

2004-2005, 
2008, 2011, 
2014, 2017

MSM Venue-based time 
location sampling

2006, 2009, 
2012, 2015, 

2018

IDU/PWID Respondent driven 
sampling

2007 HET Venue based time 
location sampling

2010, 2013, 
2016, 2019

HET Respondent driven 
sampling

• 2020: CLEAR Project will launch among transgender and non-binary 
populations in  Baltimore
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HIV Prevalence by Exposure

23

Exposure Category Prevalence Range

MSM 30 – 43%

IDU 12 – 23%

Heterosexual 3 – 7%

Transgender Women 35 – 47%

Source: HIV Behavioral Surveillance, Baltimore MSA, 2004-2017



HIV ‘cascade’ indicators

HIV testing 
behavior 

Ever tested for HIV
Tested in the past 2 
years
Tested in the past 
year

HIV diagnosis 

Positive test result
Previously aware
Newly diagnosed

HIV care (among 
self-report)

Ever provider
Past year
Taking ARV

Virally suppressed 
(self-report)

Self-reported viral 
suppression



Ever tested for HIV
among all study participants
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Tested in the past two years
among self-reported HIV-negative participants
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HIV positive test result
among all participants
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Newly diagnosed
among participants who tested positive
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Newly diagnosed
among all participants
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MSM2-4, IDU3-4 are ART-adjusted



Ever seen an HIV care provider
among participants who reported an HIV diagnosis
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Note: small overall n, 
especially in HET cycles



Seen an HIV care provider in the past year
among participants who have seen provider
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Taking antiretroviral medications
among participants who reported an HIV diagnosis
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Viral suppression (undetectable*)
among participants who reported an HIV diagnosis
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Viral suppression (undetectable*)
among participants who reported taking 
antiretroviral medications
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Examining characteristics associated 
with gaps in care cascade over time

PWID
• Gender
• Age
• Race/ethnicity
• Sexual orientation
• Homelessness
• Injection frequency
• Injection duration

MSM
• Age
• Race/ethnicity
• Sexual orientation
• Homelessness
• Venue type
• Ever inject

Odd ratios for each outcome at each data collection wave, 
adjusted for each listed variable for each population



Characteristics associated with gaps 
in care cascade over time: PWID
Outcome Characteristic 2009 2012 2015 2018

Ever tested NH White - -

Homeless past 12m + + + +

Tested past 2 yrs NH White - -

Inject 10+ yrs -

HIV positive NH White - -

Heterosexual -

Inject 10+ yrs + +

HIV positive,  Unaware Heterosexual -

Care visit past year * None

Taking ARV * None

*numbers get very small



Characteristics associated with gaps 
in care cascade over time: MSM
Outcome Characteristic 2008 2011 2014 2017

Ever tested NH White - - -

Sex environment - -

Tested past 2 yrs Age 30+ - - -

Bisexual/hetero -

HIV positive Age 30+ + + + +

NH White - - - -

Bisexual/hetero - - - -

HIV positive, Unaware Age 30+ +

NH White - - -

Bisexual/hetero -

Care visit past year * None

Taking ARV * None

*numbers get very small



Upcoming: MSM6 cycle 2020

• Formative research: Current

• In-depth interviews with stakeholders 
• In-depth interviews and focus groups with community 

members
• Interested in participating?

• Contact Julie Evans
• besurebaltimore@gmail.com
• +1-833-474-1120

• Venue-based survey data collection: TBD

http://gmail.com
https://www.tossabledigits.com/account.php%3Ff=numconf&id=132800
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Among people who inject drugs 
2006-2018

Racial and age 
differences in HIV 

prevalence

High prevalence of 
overdose and 

witnessing 
overdose

Healthcare as 
notable source of 

stigma (Maragh-Bass et al., 2017)

HIV care mediates 
relationship between 

heavy smoking and HIV 
status (Villanti et al., 2012)

Exposure to police 
violence associated 

with harm reduction 
strategy disruption 

(Park et al., 2019)



Injection behaviors among 
Baltimore PWID 2006-2012
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Among people at increased risk of 
heterosexual transmission 2007-2016

Generalized epidemic with 
high proportion of sexual 

risk behaviors, with partners 
in close geographic 

proximity (Gindi et al., 2011; Towe et al., 
2010)

High proportion of 
condomless anal 

intercourse among men and 
women with opposite sex 

partners (German et al., 2015)

Sexual minority 
women have increased 

exposure to violence 
and sex work

Many different forms of 
sex exchange with 

varying associated risk 
(Sherman et al., 2018)



Among people at increased risk of heterosexual transmission 2014



Among men who have sex with 
men 2004-2017

High HIV prevalence, with 
stark and persistent racial 
disparities (Maulsby et al., 2012; 

German et al., 2011)

High proportion of 
unrecognized HIV infection 
decreasing over time; plus 

high prevalence of 
misreporting status (German 

et al., 2016)

Partner characteristics 
associated with 

undiagnosed seropositivity 
(Maulsby et al., 2015, 2013, 2012)

High proportion of socio-
economic instability among 
Black and African-American 
MSM (Maulsby et al., 2019; German et 

al., 2017)

Venue and geographic 
differences in HIV prevalence 

and socio-economic 
characteristics (German, et al., 

2017; Paz-Bailey et al., 2015)

Low awareness of of PrEP in early 
implementation, low prevalence 
of use with differences by race 
and age; and gaps in healthcare 

provider role (Fallon et a., 2017; 
Raifman et al., 2017)



HIV prevalence by race/ 
ethnicity: MSM 2004-2017
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HIV prevalence by age: MSM 
2004-2017
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* Overall PrEP awareness: MSM4= 41.94%, MSM5 = 71%. 
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Prep awareness among self-reported 
HIV-negative MSM, BESURE 2014 & 2017
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Talked with 
healthcare 
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In summary
NHBS data complement HIV surveillance data with rich contextual and 
behavioral data from community-recruited samples among populations most 
affected by HIV and AIDS

Partnership between JHSPH, MDH, and CDC facilitates NHBS data use and 
dissemination

Baltimore has made major strides towards curbing HIV epidemic, as seen in 
NHBS and surveillance data

Attention to social and structural determinants and barriers to PrEP remain  
priorities, particularly in response to HIV among African-American MSM



Upcoming: MSM6 cycle 2020

• Formative research: Current

• In-depth interviews with stakeholders 
• In-depth interviews and focus groups with community 

members
• Interested in participating?

• Contact Julie Evans
• besurebaltimore@gmail.com
• +1-833-474-1120

• Venue-based survey data collection: TBD

http://gmail.com
https://www.tossabledigits.com/account.php%3Ff=numconf&id=132800


With sincerest thanks to:
• Study participants 
• Community partners
• MDH state lab staff

• Data collection, field operations, data management, project 
administration, and investigator teams over time

• Lou Spencer, Anne Sawyer, Jennifer Glick
• Frangiscos Sifakis, David Celentano, David Holtgrave

• Colin Flynn, Molly Gribbin
• Maryland Department of Health, Centers for Disease 

Control and Prevention
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HIV/AIDS Trends

2
Data as reported through 6/30/2019

HIV/AIDS Trends

• New HIV diagnoses are declining and 2018 HIV 

diagnoses (997) are the lowest they’ve been since 1986

• New AIDS diagnoses are declining and 2018 AIDS 

diagnoses (516) are the lowest they’ve been since 1987

• Deaths among people diagnosed with AIDS are stable 

(around 500) and are the lowest they’ve been since 

1987

• Death reporting can be delayed, so 2017 and 2018 deaths are 

incomplete

3
Data as reported through 6/30/2019
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HIV Diagnosis Trends
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Prince George’s County: 33% decrease

Baltimore City: 57% decrease

Baltimore County: 55% decrease

Montgomery County: 36% decrease

HIV Diagnosis Trends
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Maryland: 43% decrease over 8 years
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HIV Diagnosis Race/Ethnicity Trends
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People Living with HIV by Race/Ethnicity
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Data as reported through 6/30/2019
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People Living with HIV by Exposure

Male Female
MSM 12,391
MSM/IDU 1,162
IDU 3,267 2,311
Heterosexual 3,814 8,096
Other 246 282
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Data as reported through 6/30/2019
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HIV Diagnosis Exposure Trends
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HIV Diagnosis Exposure Trends

22
Data as reported through 6/30/2019


