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Background: While routine HIV testing 
in the general population is a national 
recommendation, actual practice may vary.

Purpose: To determine risk factors 
associated with HIV testing after the 
adoption of a New York State law in 2010 
mandating that health care providers offer 
HIV testing in all clinical settings.

Methods: Survey data from Monroe County, 
New York, were collected in 2012 for adults 
aged 18-64 years and analyzed in 2014. 
Logistic regression was used to identify risk 
factors independently associated with HIV 
testing and high-risk behavior.

Results: Among adults aged 18-34, fewer 
Whites were offered HIV testing in the 
past year by their doctors compared with 
Blacks (34% vs 64%) despite having similar 
rates of any HIV high-risk behavior (20% 
overall). For adults aged 35-64 years, fewer 
Whites than Blacks were ever tested for 
HIV (42% vs 71%), offered HIV testing in 
past year (17% vs 40%), and reported any 
HIV high-risk behavior (3% vs 13%). Latinos 
showed intermediate levels. With logistic 
regression analysis, ever tested for HIV was 
independently associated with only race/
ethnicity; offered HIV testing in the past 
year was associated with females, Blacks 
and Latinos, aged 18-34 years, and having 
a routine health checkup in past year; any 
HIV high-risk behavior was associated with 
only younger age. 

Conclusions: To improve HIV testing rates 
as well as compliance with state laws and 
national guidelines, targeted efforts should 
be considered that improve perceptions of 
risk and emphasize the value of routine HIV 
screening, including those directed at White 
adults and their health care providers. 
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Background

 The number of people living with 
HIV in the US is estimated to be 1.1 
million, including approximately 
20% who are unaware of their infec-
tion.1 Currently, only 35% – 37% of 
the US general population has been 
ever tested for HIV; in Canada, this 
rate is similar, at 37%.2-4 An HIV di-
agnosis is important for appropriate 
linkage to care, treatment of HIV, 
reducing associated complications, 
increasing life expectancy, improv-
ing quality of life, and decreasing 
transmission of HIV to others.5 Ac-
cordingly, in 2006, the Centers for 
Disease Control and Prevention 
(CDC) recommended routine rather 
than risk-based HIV screening for 
those aged 13-64 years.6 In 2013, the 
US Preventive Services Task Force 
(USPSTF) gave a similar screening 

guideline an “A” rating, its highest 
endorsement, which public and pri-
vate health insurers use to determine 
coverage of preventive services.7-9  
 Following the CDC’s revised HIV 
screening recommendation, nearly all 
states have adopted compatible laws 
and administrative codes.10 In 2010, 
New York State mandated that health 
care providers offer HIV testing to 
every individual aged 13-64 years re-
ceiving health services. 11,12 However, 
data assessing compliance with this 
change in policy are limited.12 More-
over, while racial/ethnic disparities 
in HIV testing have been previously 
documented using national data, it 
is unclear to what extent such differ-
ences would persist in settings where 
routine HIV screening is mandated. 

13-15 For example, compared with 
Blacks and Hispanics, fewer Whites 
reported being tested for HIV due 
to believing they were unlikely ex-
posed; among those ever tested for 
HIV, Whites were also less likely to 
report positive future testing inten-
tions.14  Subsequent to the CDC’s 
2006 revised HIV testing recommen-
dations, national data have shown 
an increase in HIV testing among 
Blacks but not among Whites.15 Be-
yond these testing patterns, each year 
in the United States, there are about 
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The purpose of our study 
was to examine HIV 

testing and risk patterns 
following changes in New 

York State HIV testing 
requirements among 

adults, including racial/
ethnic subgroups...

50,000 people newly infected with 
HIV (14% are unaware of their infec-
tion), about 1.2 million people living 
with HIV, and about 13,700 deaths 
among people with an AIDS diagno-
sis.16  Compared with Whites, Blacks 
and Hispanics are disproportionately 
affected by HIV, with more individu-
als being diagnosed and living with 
HIV but fewer being treated with an-
tiretroviral therapy and surviving.16,17  
 A better understanding of HIV 
testing patterns among racial/ethnic 

Methods

Data Sources
 To assess HIV testing and risk pat-
terns among US adults, a few popu-
lation-based surveys have been used: 
the Behavioral Risk Factor Surveil-
lance System (BRFSS); the National 
Health and Nutrition Examination 
Survey (NHANES); and the Nation-
al Health Interview Survey (NHIS).13 

In the past, these surveys have asked 
respondents one of several types of 
questions:  1) Have you ever been 
tested for HIV?; 2) Have you been 
tested for HIV in the past year?; and 
3) Have you engaged in any HIV 
high-risk behavior?  Only the NHIS 
has asked respondents all three ques-
tion types; however, beginning in 
2011, it removed question types 2 and 
3. To the authors’ knowledge, no pre-
viously published, population-based 
survey has explicitly asked respon-
dents about being “offered” an HIV 
test ever or in the past year. This is not 
a trivial point because while state laws 
and regulations may mandate that 
HIV testing is offered by health care 
providers, a patient may still decline, 
and both factors impact testing rates. 
Therefore, with respect to examining 
HIV testing and risk patterns more 
completely, national data are limited. 
 For our study, the main data 
source was the 2012 Monroe County 
Adult Health Survey (MCAHS), a 
telephone-administered, household-
based survey that utilized a method-
ology and included questions similar 
to those used in other health surveys, 
details of which are included else-
where.18 These data were collected as 
part of the routine surveillance efforts 
undertaken by the local health depart-

ment and, therefore, do not require 
institutional review board (IRB) ap-
proval. The overall response rate was 
23%, which included landline (78% 
of respondents) and cellular-only 
(22%) phone users. For such popu-
lation-based surveys, response rates 
are typically less than optimal, par-
ticularly among urban communities, 
and have decreased over time.19-21 For 
example, in the 2012 HIV/AIDS At-
titudinal Tracking Survey, which was 
commissioned by the Public Health 
Agency of Canada, the response rate 
was 16% among the general popula-
tion.4 Moreover, empirical research 
has shown that no arbitrary threshold 
in response rate ensures accuracy of 
the survey data; indeed, some higher 
response rate surveys have been shown 
to be comparable to or less accurate 
than lower response rate surveys.22-24 
Nevertheless, to adjust for potential 
nonresponse and/or undercoverage 
bias, the data were weighted using an 
iterative, “raking” procedure, which 
matches marginal totals between the 
survey sample and target population 
on key variables.25 The CDC recently 
adopted this same weighting meth-
odology for its national surveys.26 
 The main outcomes included af-
firmative responses to the following 
questions: 1) Have you ever been 
tested for HIV?; 2) Have you been of-
fered an HIV test in the past year (ie, 
12 months) by your doctor?; and 3) 
Have you engaged in any HIV high-
risk behavior (ie, injection drug use, 
unprotected anal sex, treatment for a 
sexually transmitted infection, multi-
ple sexual partners, exchanged sex for 
money/drugs)?  Racial/ethnic com-
parisons included the following cat-
egories: White (non-Latino), Latino 

subgroups at the local level may in-
form how to improve overall HIV 
testing rates through targeted com-
munity and public health efforts. 
Therefore, the purpose of our study 
was to examine HIV testing and risk 
patterns following changes in New 
York State HIV testing requirements 
among adults, including racial/ethnic 
subgroups, by using population-based 
data from Monroe County, an urban 
community located in upstate New 
York. Further, we sought to assess risk 
factors independently associated with 
HIV testing and high-risk behavior. 
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Table 1.  Summary characteristics of study population, Monroe County, New York, 2012

Variable Unweighted Frequency (Total = 1,073) Weighted Frequency (Total = 442,000)

n n %
Race/ethnicity
   White 799 346,000 78.3
   Latino 108 31,000 7.0
   Black 166 65,000 14.7
Age, years
   18-34 181 160,000 36.2
   35-64 892 282,000 63.8
Female 652 230,000 52.0
Residence
   City 532 131,000 29.7
   Suburb 541 311,000 70.3
Educational attainment: college graduate 444 186,000 42.2
Marital status: married 488 194,000 44.0
Sexual orientation: LGB 47 16,000 3.6
Household federal poverty level: 0-200% 315 119,000 26.8
Currently employed 661 292,000 66.2
Currently health insured 975 403,000 91.2
Ever without health insurance in past 2 years 183 72,000 16.4
Routine health checkup in past year 784 305,000 69.1
Needed but did not seek healthcare due to cost 102 40,000 9.1
Self-rated health status:  fair/poor 188 533,000 12.1
Frequent mental distress for 14+ days in past month 109 42,000 9.5

LGB, lesbian, gay, or bisexual.

Table 2. Prevalence patterns in HIV testing and high-risk behavior, Monroe County, New York, 2012

Age 18-34 Age 35-64

 Variable
All, % 

(95% CI)
White, % 
(95% CI)

Latino, % 
(95% CI)

Black, % 
(95% CI)

All, % 
(95% CI)

White, % 
(95% CI)

Latino, % 
(95% CI)

Black, % 
(95% CI)

Ever tested for HIV 59.2 
(50.8–67.1)

52.7 
(42.4–62.6)

60.8 
(38.4–79.4)

81.4 
(61.2–92.4)

46.7 
(42.9–55.2)

42.2 
(38.0–46.7)

60.6 
(46.4–73.2)

71.3 
(61.1–79.7)

Offered HIV test in past 
year

42.5 
(34.7–50.7)

33.9 
(25.2–43.9)

60.9 
(38.4–79.6)

63.9 
(45.5–79.0)

20.5 
(17.6–23.7)

16.8 
(13.7–20.3)

34.2 
(23.5–46.7)

39.9 
(30.6–50.1)

Any HIV high-risk behavior 20.7 
(14.8–28.2)

20.7 
(13.6–30.2)

23.7 
(9.0–49.4)

19.2 
(9.5–34.8)

4.5 
(3.1–9.7)

3.2 
(1.9–5.3)

4.1 
(1.2–13.1)

13.1 
(7.9–21.1)

CI, confidence interval. Study population included 1,073 respondents (weighted total of 442,000): 799 (346,000) Whites, 108 (31,000) Latinos, and 166 (65,000) Blacks. 
Final point estimates and variances were determined using survey-specific procedures (Stata version 12, College Station, Texas, 2011).

(Hispanic), and Black (non-Latino). 
Other racial/ethnic groups (less than 
5%) were excluded. Consistent with 
prior reports on HIV testing among 
adults, the study population was re-
stricted to those aged 18-64 years.13  
Potential risk factors associated with 
HIV testing and risk behavior includ-
ed: race/ethnicity; age; sex; residence; 

educational attainment; marital sta-
tus; sexual orientation; household 
poverty level; current employment 
status; current health insurance status; 
health insurance status over past two 
years; routine health checkup in past 
year; needed but did not seek health 
care due to cost; self-rated health 
status; and frequent mental distress 

(ie, stress, depression, and/or prob-
lems with emotions) in past month.

Data Analysis
 The number of individuals avail-
able for the analysis was fixed; how-
ever, this study was sufficiently pow-
ered (ie, >80%) to detect a medium 
standardized effect size (ie, signal-
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Table 3. Logistic regression analyses for HIV testing and high-risk behavior, Monroe County, New York, 2012

Model OR 95% CI
Model 1—Ever tested for HIV
   Race/ethnicity
   Latino (vs White) 1.8 1.0 – 3.3
   Black (vs White) 3.8 2.3 – 6.4
Model 2—Offered HIV test in past year
   Race/ethnicity
      Latino (vs White) 3.1 1.8 – 5.4
      Black (vs White) 2.4 1.5 – 3.8
   Age 18-34 (vs 35-64) 3.0 2.0 – 4.5
   Female (vs male) 2.7 1.7 – 4.0
   Routine health checkup in past year 2.5 1.5 – 4.1
Model 3—Any HIV high-risk behavior

   Age 18-34 (vs 35-64) 1.7 1.1 – 2.4

OR, odds ratio; CI, confidence interval. Variable selection algorithm based on Bayesian information criterion using the add-on “bicdrop1” module in Stata version 12 
(College Station, Texas, 2011). For each model, potential variables included: race/ethnicity; age; sex; residence; educational attainment; marital status; sexual orientation; 
household poverty level; current employment status; current health insurance status; health insurance status over past two years; routine health checkup in past year; 
needed but did not seek health care due to cost; self-rated health status; and frequent mental distress in past month.  Final point estimates and variances were deter-
mined using survey-specific procedures (Stata version 12).

to-noise ratio of about .45) with a 
two-sided alpha of .05.27 Observa-
tions with missing values for the con-
sidered variables accounted for <1% 
of the total and were excluded from 
the multivariate analyses. For out-
come comparisons by race/ethnicity, 
differences in prevalence rates were 
considered statistically significant if 
the 95% confidence intervals (CIs) 
were non-overlapping. In determin-
ing the independent risk factors as-
sociated with each outcome, logistic 
regression analysis was performed to 
derive a parsimonious model that al-
lowed straightforward interpretation 
of the results. Specifically, variable 
selection was based upon Bayesian 
information criterion (BIC) to opti-
mize parsimony and external sample 
data validity rather than relying on 
an arbitrary P cutoff, as previously 
described.28,29 For each outcome, 
separate models were developed and 
odds ratios (ORs) with 95% CIs are 
reported for all associated risk factors. 
Final point estimates and variances 

were determined using survey-specific 
procedures in Stata version 12 (Col-
lege Station, Texas, 2011) to account 
for the probability sampling design. 

results 

 This study included 1,073 respon-
dents (weighted total of 442,000): 
799 (346,000) Whites, 108 (31,000) 
Latinos, and 166 (65,000) Blacks. 
Similar to other urban communi-
ties, Monroe County is a relatively 
diverse study population. For ex-
ample, the racial/ethnic distribution 
included 78% White, 15% Black 
and 7% Latino. Those aged 18-34 
accounted for 36%, while females 
represented 52%. Approximately 
30% of respondents resided in the 
inner city and 27% fell within 200% 
of the federal poverty level. Most 
individuals reported having health 
insurance (91%) as well as having a 
routine health checkup in the past 
year (69%). Other population char-

acteristics are summarized in Table 1. 
 Several demographic patterns 
were observed for HIV testing and 
risk behavior (Table 2, Figures 1 and 
2). Among adults aged 18-34 years, 
fewer Whites were offered HIV test-
ing in the past year by their doctors 
compared to Blacks (34% vs 64%) 
despite having similar rates of any 
HIV high-risk behavior (20% over-
all). For adults aged 35-64, fewer 
Whites than Blacks were ever tested 
for HIV (42% vs 71%), offered HIV 
testing in the past year (17% vs 40%), 
and reported any HIV high-risk be-
havior (3% vs 13%). Latinos showed 
intermediate levels. In general, age-
specific prevalence rates were higher 
for those aged 18-34 than those aged 
35-64 for all outcomes (Table 2). 
 The logistic regression analyses are 
summarized in Table 3. In the “ever 
tested for HIV” model, the only inde-
pendently associated factor was race/
ethnicity: the OR for Latinos (com-
pared with Whites) was 1.8 (95% CI 
1.0 – 3.3); for Blacks, the OR was 



Ethnicity & Disease, Volume 26, Number 1, Winter 2016 95

Compliance with HIV Testing Laws - Kennedy et al

3.8 (2.3 – 6.4). For the outcome, “of-
fered HIV testing in the past year,” 
the associated factors were: females 
(OR = 2.7 [1.7 – 4.0]); Blacks (2.4 
[1.5 – 3.8]) and Latinos (3.1 [1.8 – 
5.4]); age 18-34 (3.0 [2.0 – 4.5]), 
and having a routine health checkup 
in past year (2.5 [1.5 – 4.1]). Finally, 
in the “any HIV high-risk behavior” 

model, the only associated factor 
was younger age (1.7 [1.1 – 2.4]). 

discussion

 Based on the results of our popu-
lation-based study from upstate New 
York, we found that significant racial/

ethnic disparities exist in HIV testing 
among younger adults despite com-
parable patterns in HIV risk behav-
ior, with fewer Whites being offered 
testing in the past year than Blacks. 
Importantly, the “offered-an-HIV-
test” finding may be an indicator of 
health care provider behavior, which 
to the authors’ knowledge, has not 
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Figure 1. Prevalence patterns in HIV testing and high-risk behavior, age 18-34, by race/ethnicity, Monroe County, New York, 2012.
Total study population included 1,073 respondents (weighted total of 442,000): 799 (346,000) Whites, 108 (31,000) Latinos, and 166 (65,000) Blacks. For each percent-
age, the vertical error bar represents the 95% CI. Differences between percentages were considered statistically significant if the CIs were non-overlapping. Final point 
estimates and variances were determined using survey-specific procedures (Stata version 12, College Station, Texas, 2011). 
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Figure 2. Prevalence patterns in HIV testing and high-risk behavior, age 35-64, by race/ethnicity, Monroe County, New York, 2012.
Total study population included 1,073 respondents (weighted total of 442,000): 799 (346,000) Whites, 108 (31,000) Latinos, and 166 (65,000) Blacks. For each percent-
age, the vertical error bar represents the 95% CI. Differences between percentages were considered statistically significant if the CIs were non-overlapping. Final point 
estimates and variances were determined using survey-specific procedures (Stata version 12, College Station, Texas, 2011). 



Ethnicity & Disease, Volume 26, Number 1, Winter 201696

Compliance with HIV Testing Laws - Kennedy et al

We found that significant 
racial/ethnic disparities 

exist in HIV testing among 
younger adults despite 
comparable patterns in 
HIV risk behavior, with 

fewer Whites being offered 
testing in the past year 

than Blacks

been previously reported. These re-
sults are striking, given that in New 
York State, individuals aged 13-64 
years, regardless of risk profile, must 
be offered HIV testing in all health 
settings based on a statewide law ad-
opted two years earlier. Our study also 
identified other factors independently 
associated with HIV testing patterns. 
 Takahashi et al previously found 
that among adults reporting behav-
iors that increase their risk for HIV, 

Our findings reported here may sug-
gest important differences in the per-
ception of risk among White adults 
as well as among those who provide 
health care services to them. In both 
instances, better awareness about the 
HIV risk behaviors and the impor-
tance of routine HIV screening may 
improve overall HIV testing rates. 
 Notably, after adjusting for age and 
routine health care utilization, this 
study found that females were more 
likely to be offered HIV testing in the 
past year. One explanation might be 
the type of health care provider that 
females visit. Prior studies have shown 
that HIV testing rates are higher 
for patients receiving health services 
from obstetricians/gynecologists.33-35 
As others have discussed, during a 
routine gynecological exam, it may 
be easier to recommend HIV testing 
in the context of general screening for 
sexually transmitted infections since 
sexual activity is assumed. Pregnancy 
may also increase the likelihood of 
HIV testing, given that the CDC and 
the American College of Obstetrics 
and Gynecology recommend opt-out 
HIV testing for pregnant women.6,36  
 There were other factors indepen-
dently associated with being offered 
an HIV test in the past year: aged 18-
34 years and having a routine health 
checkup in the past year. Health 
care providers may perceive younger 
adults to be more at risk for HIV and, 
therefore, may be more likely to offer 
them HIV testing. Indeed, this view 
is consistent with previous HIV test-
ing data based on self-reports from 
medical providers and the general 
population.12,13 In addition, our anal-
ysis showed that the only factor inde-
pendently associated with engaging 

in any HIV high-risk behavior was 
younger age. With respect to having a 
routine health checkup, the relation-
ship with HIV testing is not surprising 
since health care utilization may in-
crease opportunities for HIV testing. 
 Interestingly, certain indicators 
of health care access—for example, 
employment, poverty level, health in-
surance status, and unmet health care 
needs due to costs—were not inde-
pendently associated with HIV testing 
and risk behavior. This may suggest 
that Monroe County, or more gener-
ally, New York State, offers a number 
of resources to ensure the availability 
of HIV testing in the community. In 
New York State, about 43% of non-
elderly adults have been ever tested 
for HIV, which is higher than the 
US rate of 37%.3 Historically, New 
York State has led the nation in HIV 
prevention funding.37 Under the Af-
fordable Care Act, a greater number 
of people will have access to HIV 
testing and more patients with HIV/
AIDS will have their health insurance 
covered through Medicaid and state-
based exchanges, given the updated 
recommendations of the USPSTF.7,8 

Nevertheless, based on the current 
study, it seems likely that achieving 
optimal HIV testing rates will require 
additional strategies, as noted above. 
 When interpreting the findings 
reported here, several important limi-
tations should be kept in mind. First, 
this study used cross-sectional survey 
data and, therefore, the temporal re-
lationship between outcomes and po-
tential risk factors could not be exam-
ined directly. Second, the information 
collected was based on self-reports. 
Having laboratory-confirmed, pop-
ulation-based HIV testing data from 

most individuals do not consider 
themselves to be at-risk and have not 
been recently tested.30 Others have 
also shown that primary care provid-
ers do not routinely assess HIV risk 
for their patients and may assume 
those at risk for HIV will request 
HIV testing when needed.31,32 In 
New York State, the most frequently 
identified barrier to adopting routine 
HIV testing in physicians’ practices 
was the perception that few patients 
in the practice were at risk for HIV.12 
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all practice settings would be ideal, 
but these are not currently available. 
Indeed, while mandated reporting 
of positive HIV results already exists, 
similar requirements for negative HIV 
results do not, which contribute to the 
general testing rate. Third, this popu-
lation-based study represents the expe-
rience of an urban community, which 
may not be generalizable to other set-
tings. However, the prevalence rates 
for a number of indicators reported 
here are comparable to those pub-
lished from prior population-based 
data. Further, as discussed earlier, the 
analysis included a rigorous statistical 
approach that minimized the likeli-
hood of spurious associations and 
optimized external sample validity. 

conclusion

 In conclusion, using recent pop-
ulation-based data, our study found 
significant racial/ethnic disparities in 
HIV testing despite comparable pat-
terns in HIV risk behavior among 
younger adults, with fewer Whites 
being offered testing in the past year 
than Blacks. Together, these find-
ings suggest that steps beyond na-
tional guidelines and state laws are 
necessary to increase HIV testing 
rates overall. Targeted educational ef-
forts to improve perceptions of risk 
and emphasize the value of routine 
screening may help in this regard, 
especially among Whites and, im-
portantly, their health care providers. 
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