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Abstract
The Centers for Disease Control and Prevention (CDC) and the World Health Organization (WHO) have
established guidelines for HIV testing in healthcare settings. The aim of this study was to identify the
sociodemographic, healthcare, and sexual-behavior predictors of provider-initiated HIV testing (PIHT)
using data from the Puerto Rico National HIV Behavioral Surveillance (PR-NHBS) 2016 cycle directed
towards heterosexuals at increased risk of HIV infection (HET). A total sample of 531 eligible participants
were recruited through respondent-driven sampling (RDS). Logistic regression models assessed the
associations between sociodemographic, healthcare, and sexual-behavior predictors, whilst adjusting for
sex and age. The majority of the participants were women (66.1%), with 72.7% reporting having received
healthcare services in the past year. Of them, 18.7% had received an HIV-test offer from their healthcare
providers. More than half of the participants (65.2%) reported a low perceived risk of getting infected with
HIV in the next 12 months. Results suggest an overall low prevalence of PIHT among HET in PR who
exhibited a relatively high prevalence of low perceived risk of HIV infection. Furthermore, the assessed
predictors show that individuals who engaged in high-risk sexual behaviors (AOR = 0.52; 95% CI: 0.30–
0.90) were less likely to receive HIV-test offers from their providers. This study further emphasizes the
need for healthcare providers to follow recommended guidelines for HIV testing in healthcare settings as
a means of establishing preventive measures to further counteract the HIV epidemic in Puerto Rico,
speci�cally among HET.

Introduction
In 2017, 38,739 individuals were diagnosed with the human immunode�ciency virus (HIV) infection in the
United States (US). Out of the total number of diagnoses, approximately 81% were among men.
Heterosexual transmission in the US is the second most common route of transmission, following that of
men who have sex with men (MSM), accounting for approximately 24% of all diagnoses.1–3 As of June
30, 2016, a total of 10,243 adults and adolescents (≥ 13 years) had been diagnosed with HIV infection in
Puerto Rico (PR). Similar to what is seen in the US, the vast majority of the cases diagnosed on the island
(70%) are men. Heterosexual contact on the island is the most prevalent mode of transmission,
accounting for 36% of the total number of cases. Women are the most affected by this route of
transmission, accounting for approximately 62% of those cases (2,271).4 Moreover, data from a
population-based study documented the high prevalence of high-risk sexual behaviors among Puerto
Rican men and women, highlighting the relevance of developing effective HIV prevention strategies
aimed towards increasing HIV testing.5

Speci�cally, regarding heterosexual men and women at increased risk of HIV infection, the PR National
HIV Behavioral Surveillance System (PR-NHBS) reported in their 2010 cycle that approximately 60% of
these individuals (in PR) had ever been tested for HIV in their lifetime (unpublished NHBS data). This last
�gure re�ects the need for additional HIV testing strategies for the general population. Based on the 2006
guidelines from the Centers for Disease Control and Prevention (CDC) on HIV testing in different
healthcare settings, all individuals from 13 to 64 years of age should get screened for HIV infection as
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part of their routine medical examinations, and individuals at high risk should get tested annually.6

However, the number of individuals who were tested for HIV in 2010 in PR, according to the PR-NHBS, still
falls short of what is expected, according to the HIV screening guidelines reported by CDC.

The World Health Organization (WHO) and the Joint United Nations Programme of HIV/AIDS (UNAIDS),
recommend that healthcare providers offer opt-out HIV testing and counseling to patients. Speci�cally, it
is suggested that HIV testing be offered to patients regardless of the presence or absence of clinical
symptoms of HIV infection and the patient’s motive(s) for seeking health advice.7 Such strategies ought
to be implemented and practiced in all adult populations, as previous studies have shown that provider-
initiated HIV testing (PIHT) has resulted in an increased number of patients who have gotten tested.8,9

In spite of the previous recommendations, the rigorous application of this practice is not seen in most
healthcare scenarios.10 Previous studies, such as that of Joore and colleagues and the systematic review
by Leidel and colleagues, have identi�ed barriers that might account for the lax implementation of PIHT.
Such barriers include lack of time during routine visits, the healthcare provider’s beliefs that his or her
patients would feel uncomfortable discussing HIV infection, a patient’s belief that his or her previous
results (prior to the last 12-months) remain valid, and the provider’s (or patient’s) sense that such a
conversation would be inappropriate because of a poor doctor–patient relationship.9–13 However, further
studies have reported that such barriers might be overcome through provider initiatives such as adopting
a sensitive attitude when engaging patients in discussing HIV testing and offering educational
reinforcement on HIV.14,15

The burden of HIV infection in heterosexual individuals at high risk in PR and the current low HIV testing
uptake highlight the need for understanding behavioral surveillance data on the predictors of PIHT. This
information will be key to developing strategies to increase the uptake of HIV testing in healthcare
settings. The aim of this study was to identify sociodemographic, healthcare, and sexual-behavior
predictors of PIHT using data from the PR-NHBS. Insight into PIHT predictors may aid in the development
of a strategy for the early identi�cation of new HIV cases, contributing to better patient care and
outcomes.

Methods
Data Source

The National HIV Behavioral Surveillance (NHBS) is a national behavioral system in the US and its
jurisdictions; it aims to document high-risk behavioral practices in three different populations: men who
have sex with men (MSM), persons who inject drugs (PWID), and heterosexuals at increased risk of HIV
infection (HET).16 The previously mentioned populations are studied separately in rounds composed of
independent cycles. The NHBS performs consecutive cross-sectional surveys in each cycle, with the aims
of (1) assessing the prevalence of HIV infection, awareness, and high-risk behaviors, (2) describing HIV
testing habits and the utilization of healthcare services, and (3) assessing the use of preventive



Page 4/15

measures. Summarized NHBS procedures are subsequently described as detailed information regarding
NHBS methods can be found elsewhere.16

Data used in this study correspond to the HET cycle of the PR-NHBS’s 4th round (PR-NHBS-HET4),
conducted in 2016. Recruitment for PR-NHBS-HET4 was performed through respondent-driven sampling
(RDS), a technique similar to snowball sampling.17 The implementation of RDS consisted of a chain of
referrals that were initiated through the establishment of non-random individuals known as “seeds.” The
data-collection process consisted of anonymous standardized face-to-face interviews with referred
individuals who presented a valid PR-NHBS-HET4 coupon from the referral chain of RDS. Interviews were
performed using a standardized questionnaire that gathered information about HIV-associated risk
behaviors. Through the interview process, the participants were offered an anonymous HIV test, which
they could opt out of while still completing the survey.

The participating areas were those included within the San Juan Metropolitan Statistical Area (SJ-MSA),
which comprises of 41 municipalities. The estimated sample size for PR-NHBS-HET4 was 500
participants. In order to be included within the �nal sample, individuals must have met the following
requirements at the time of the interview: They had to (1) be 18 to 60 years old, (2) have had vaginal or
anal sex with a person of the opposite sex in the 12 months prior to the interview date, (3) have not
previously participated in any other PR-NHBS-HET cycle, (4) live in one of the participating SJ-MSA
municipalities, (5) identify as male or female (not transgender), (6) be able to complete the interview in
Spanish or English, (7) have not injected drugs in the 12 months prior to the interview date, and (8) have
an income falling within the Department of Health and Human Services’ (HHS) poverty guidelines or have
a low educational attainment no greater than a high school education.18,19 During the NHBS-HET4 cycle,
a total of 599 interviews were conducted. Of that number, 68 were excluded from the study because they
did not meet the inclusion criteria, leaving 531 participants in the �nal sample.

Measurements

Variables for sociodemographic characteristics, healthcare utilization, and HIV testing were assessed per
the NHBS core questionnaire.20 Variables such as educational level, annual household income,
employment, and marital status were dichotomized for data analysis. The evaluation of each individual’s
perception of getting infected with HIV in the next 12 months was performed using dichotomized
categories. Only those participants whose answer choice was “low” were classi�ed as positive (“yes”) for
perceived low risk; the answers “medium” and “high” were classi�ed as negative (“no”). The assessment
of high-risk sexual behaviors was performed through the creation of a variable which combined data
from individually assessed behaviors in the NHBS-HET4 core questionnaire, similar to what was done in
the study of Diepstra and colleagues.10 High-risk sexual behavior was then de�ned as engaging in at
least one of the following: (1) any exchange  sex for drugs or money, (2) having sex with more than one
sexual partner, (3) having sex with a partner who “probably” or “de�nitely” had other sex partners,
concurrently, (4) having sex with a partner who had “probably” or “de�nitely” injected drugs, (5) having
sex with a partner who “probably” or “de�nitely” had had male-to-male sexual contact (only female
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respondents), and (6) having sex with a partner whose HIV status was “positive” or “indeterminate.” The
variable for binge drinking conformed to the operational de�nition from the National Institute on Alcohol
Abuse and Alcoholism (NIAAA).21

Data Analysis

The database was assessed and the missing values were managed and subsequently recoded using
Statistical Software Stata: Release 14. Univariate analysis assessed descriptive measurements for
sociodemographic characteristics, high-risk behaviors, and the utilization of healthcare services. Bivariate
analysis consisted of Pearson’s chi-square and Fisher’s exact tests to assess the proportional differences
of the variables related to sociodemographic characteristics, HIV testing habits, high-risk behaviors, and
PIHT. A multivariate logistic regression analysis assessed the interactions of statistically signi�cant
variables in the bivariate analysis. Final logistic regression models were performed whilst adjusting for
sex and age. The signi�cance level was established at 0.05.

Results
Sociodemographic Characteristics

The total sample size consisted of 531 eligible participants. The respondents’ median age was 37 years,
with a standard deviation of ±11.94 years. The majority of the sample were women (66.1%). A total of
434 (81.7%) of the respondents reported having medical insurance at the time of the interview, and
approximately 89% speci�ed having a usual source of care from which they could seek medical advice
(Table I).

Utilization of Healthcare Services and HIV Testing Habits

More than half (72.7%) of the respondents reported having visited their healthcare providers within the
last 12 months. Of these, only 18.6% were offered an HIV test by their provider. A total of 387 participants
(73%) reported having been tested for HIV infection at least one time at some point in their lifetime; of
that group, only 83 (27%) had gotten tested within the 12 months prior to the interview. When asked to
relate the primary reasons for not getting tested for HIV in the past 12 months, the participants’ most
frequent answer was being afraid of having HIV (35%), followed by no other particular reason (28%) (data
not shown). In terms of risk perception, more than half (65.2%) of the participants reported perceiving
themselves as having a low risk of getting infected with HIV in the next 12 months (Table I).

Sociodemographic Characteristics, HIV Testing, High-Risk Sexual Behaviors, and PIHT

Signi�cant differences were observed between the participants who received an HIV-test offer by their
providers and those who did not: The proportion of young individuals (18–29 years) who received an HIV-
test offer from their providers was signi�cantly higher than that of those who did not (p<0.05). Contrary
to this, however, the number of individuals who had engaged in high-risk sexual behaviors and who had
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received an HIV-test offer from their provider was signi�cantly lower than the number of those who did
not (p<0.05). The difference in proportion of those who received the test offer vs. those who did not,
tended towards statistical signi�cance (p = 0.058) in women who reported engagement in high-risk
sexual behaviors, (Table I). No statistical signi�cantly difference was observed between men and women
in terms of high-risk sexual behaviors (data not shown).

PIHT Predictors

Although the results were not statistically signi�cant, multivariate logistic regression models showed that
adults who exhibited the following characteristics had decreased odds of receiving an HIV-test offer from
their providers: had a college education or higher (AOR = 0.72; 95% CI: 0.40–1.30), were single (AOR =
0.65; 95% CI: 0.38–1.09), had an annual household income of $20,000 or more (AOR = 0.45; 95% CI:
0.10–2.02) , and had used non-injectable drugs (AOR = 0.73; 95% CI: 0.41–1.28). Contrary to this,
individuals who were insured (AOR = 1.21; 95% CI: 0.54–2.66), had a usual source of care where they
sought medical advice (AOR = 1.96; 95% CI: 0.56–6.82), reported perceiving that they had a low risk of
acquiring HIV (AOR = 1.20; 95% CI: 0.67–2.13), had used injectable drugs (AOR = 2.19; 95% CI: 0.54–
8.85), or had engaged in binge drinking (AOR = 1.73; 95% CI: 0.89–3.34) had increased odds of receiving
an HIV-test offer from their providers. The only signi�cant predictor of PIHT was that of engaging in high-
risk sexual behavior (AOR = 0.52; 95% CI: 0.30–0.90), with the participants who reported having done so
showing decreased odds of having received an HIV-test offer from their providers in the 12 months prior
to the study (Table II).
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TABLE I: SOCIODEMOGRAPHIC CHARACTERISTICS, HIV TESTING, SEXUAL RISK BEHAVIORS, AND PROVIDER-INITIATED HIV
TESTING IN HETEROSEXUALS AT INCREASED RISK OF HIV INFECTION, NHBS CYCLE 2016 (N = 531)

  N (%) Received HIV-
test offer

n (n/total)

Did not receive HIV-
test offer

n (n/total)

p-
value

Sex        
Male
Female

180
(33.9)
351

(66.1)

21 (0.29)
51 (0.71)

93 (0.30)
221 (0.70)

0.094†

Age        
18–29
30–60

163
(30.7)
368

(69.3)

28 (0.39)
44 (0.61)

83 (0.26)
231 (0.74)

0.035*

Education        
High school or less
Some college or more

374
(70.4)
157

(29.6)

53 (0.74)
19 (0.26)

210 (0.67)
104 (0.33)

0.269

Employed        
No
Full time/part time

339
(64.1)
190

(35.9)

41 (0.57)
31 (0.43)

208 (0.66)
106 (0.34)

0.137

Marital Status        
Separated/divorced/widowed/never married
Married/partnered

325
(61.2)
206

(38.8)

35 (0.49)
37 (0.51)

123 (0.39)
191 0.61)

0.142

Currently insured        
No
Yes

97
(18.3)
434

(81.7)

9 (0.13)
63 (0.87)

44 (0.14)
270 (0.86)

0.737

Lacked healthcare due to cost        
No
Yes

448
(84.4)

83
(15.6)

64 (0.89)
8 (0.11)

265 (0.84)
49 (0.16)

0.332

Had a usual source of care        
No
Yes

59
(11.1)
472

(88.9)

3 (0.04)
69 (0.96)

23 (0.07)
291 (0.93)

0.440

Perceived a low risk of getting infected with HIV in
the next 12 months

       

No
Yes

341
(65.2)
182

(34.8)

21 (0.31)
46 (0.69)

109 (0.35)
202 (0.65)

0.563

Engaged in high-risk sexual behaviorb        
Yes
No

384
(72.3)
147

(27.7)

43 (0.60)
29 (0.40)

226 (0.72)
88 (0.28)

0.041*

Men who engaged in high-risk sexual behaviorb        
Yes
No

43
(23.9)

14 (0.67)
7 (0.33)

70 (0.75)
23 (0.25)

0.419
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137
(76.1)

Women who engaged in high-risk sexual behaviorb        
Yes
No

247
(70.4)
104

(29.6)

29 (0.57)
22 (0.43)

156 (0.71)
65 (0.29)

0.058†

*p<0.05
**p = 0.05
†0.05 ≤ p<0.10
aChi-squared test–reported p-value
bDefined as engaging in at least one of the following: (1) any exchange of sex for drugs or money, (2) having sex
with more than one sexual partner, (3) having sex with a partner who “probably” or “definitely” had other sex
partners, concurrently, (4) having sex with a partner who had “probably” or “definitely” injected drugs, (5) having
sex with a partner who “probably” or “definitely” had had male-to-male sexual contact (only female respondents),
and (6) having sex with a partner whose HIV status was positive or indeterminate.
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TABLE II: PROVIDER-INITIATED HIV TESTING PREDICTORS AMONG HETEROSEXUALS AT INCREASED RISK OF
HIV, NHBS CYCLE 2016

Variable AORa (95% CI) p–value
Education  

High school or less
Some college or more

Referent
0.72 (0.40–1.30)

0.277

Marital status  
Married/partnered
Separated/divorced/widowed/never married

Referent
0.65 (0.38–1.09)

0.101

Annual household income  
$0–$19,999
$20,000 ≤ 

Referent
0.45 (0.10–2.02)

0.300

Currently insured  
No
Yes

Referent
1.21 (0.54–2.66)

0.638

Had a usual source of care
No
Yes

Referent
1.96 (0.56–6.82)

0.288

Reported perceiving a low risk of infection
No
Yes

Referent
1.20 (0.67–2.13)

0.532

Participated in a drug treatment program in the past 12 months
No
Yes

Referent
2.14 (0.77–5.90)

0.140

Ever tested for HIV
Yes
No

Referent
0.12 (0.04–0.34)

< 0.001*

Was homeless in the past 12 months
No
Yes

Referent
1.24 (0.47–3.26)

0.658

Used injectable drugs
No
Yes

Referent
2.19 (0.54–8.85)

0.270

Used non-injectable drugs
No
Yes

Referent
0.73 (0.41–1.28)

0.273

Drank alcohol in the past 30 days
No
Yes

Referent
0.87 (0.50–1.54)

0.654

Engaged in binge drinking
No
Yes

Referent
1.73 (0.89–3.34)

0.102

Engaged in high-risk sexual behavior
No
Yes

Referent
0.52 (0.30–0.90)

0.018*

*p<0.05
**p = 0.05
†0.05≤ p<0.10
aAdjusted by sex and age

   

Discussion
This study aimed to determine the characteristics and behaviors that predict provider-initiated HIV-test
offers. Findings show that the vast majority of the participants in this group had medical insurance
coverage, had access to healthcare services, and had visited a healthcare provider in the past year.
Despite their documented access to health services, a substantial proportion of these individuals had not
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received a provider-initiated HIV-test offer within the past 12 months. This �nding shows a gap in the
implementation of HIV testing guidelines in healthcare settings.6 Moreover, those study participants who
engaged in high-risk sexual behaviors were signi�cantly less likely to have received this type of offer.
Findings also revealed that women received test offers more often than men did, in spite of there being
no signi�cant differences between the two groups in terms of reported high-risk sexual behaviors.

Similar to those of other studies that examined high-risk groups, our results showed that a high number
of participants perceived themselves to be at low risk of getting infected with HIV.22,23 This perception
may offer some insight into the discrepancy between the number of individuals who seek health services
and those who receive an HIV-test offer, as having a low perception of risk has been previously linked to a
decreased uptake of HIV testing.24,25 In addition, results for this study are congruent with those of
previous studies that have established that men are less likely than women are to receive an HIV-test
offer from their healthcare providers.26

Efforts to increase HIV testing on the island have recently been supported by public policy. In PR, Law
Number 45 of May 2016 mandates, in accordance with CDC guidelines, that HIV testing be offered to
patients as part of their routine care. Speci�cally, individuals from the ages of 13 to 64 years who are said
to be at low-risk of infection are to be offered an HIV test as part of their routine medical testing, at least
one time every �ve years, whilst individuals who are considered to be at high risk of infection must be
offered an HIV test annually. Article 3 of this legislation speci�cally states that medical insurance
policies, whether they be private or government issued, must include an annual HIV test in their basic
health insurance coverage.27

Further strategies, in addition to that mandated by the previously implemented legislation, should be
considered for rigorous implementation of PIHT and HIV awareness in order to increase HIV testing
uptake among Puerto Rican HET. Efforts such as CDC-funded HIV testing events are an example of
strategies proven to be effective at increasing HIV testing uptake.28 The identi�cation of predictors of
refusal to participate in PIHT can provide further insight into the barriers that limit the scope of HIV
testing in healthcare settings, in terms of patients.29 Provider-targeted strategies include the
implementation of PIHT isolated from patient risk assessment. Although it is recognized that patient risk
assessment should be linked to HIV screening (so as to identify individuals in need of continuous
screening), the �ndings emphasize the need for this strategy, to attempt to ensure PIHT uptake.

The limitations of the present study include the study’s design. As a cross-sectional study, the impact of
the evaluated variables on PIHT over time cannot be assessed. Other limitations include the use of self-
reported information gathered during face-to-face interviews that could have introduced a social-
desirability bias. The studied population limits the generalization of results to other populations having
different sociodemographic pro�les. Contrarily, however, an advantage of the study includes the use of
RDS, which has been proven to be a reliable methodology for reaching and recruiting minority
populations.30,31 Despite the limitations, this behavioral surveillance system has successfully provided
the necessary information for monitoring the implementation of the CDC’s HIV testing guidelines and has
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made possible the better understanding of patient-driven HIV testing habits, patient healthcare access,
and the risk behaviors of the members of this population, having done so with a particular focus on the
Puerto Rican HET population. And lastly, compared to other studies, our results are limited due to the
scope of PIHT in the literature, as most recent studies evaluated PIHT jointly with referral and counseling,
indicating that patients are receptive to this joint approach. Said studies have documented the overall
high levels of acceptability of PIHT when it is offered in conjunction with referrals and counseling.8,9 As
this study was based on PR-NHBS data collection procedures, counseling, which has been included in
other studies, was not offered to the extent of providing continual care for the patient.

Conclusions
In summary, �ndings from this study re�ect low adherence practices for HIV testing guidelines in
healthcare settings among HET in PR.  Increasing adherence to such guidelines is critical to ensuring the
early diagnosis of unidenti�ed HIV cases, which would lead to better patient care and outcomes as well
as favor the development of more effective awareness and prevention measures.9,32 Future studies
should explore the dynamics of patient and provider communication in the discussion of preventative
screening. Speci�cally, qualitative analyses should further assess gender disparities and the underlying
causes as to why women are both undergoing testing and receiving HIV-test offers more often than men
are. Furthermore, a qualitative component should be added to future works in order to address or evaluate
a given patient’s reason or reasons for opting-out of an HIV test, identify barriers to PIHT, and collect
information relevant to social factors that affect PIHT (e.g. stigma, HIV awareness, the doctor–patient
relationship, etc.). As policies are enacted to support the implementation of HIV testing offered to patients
as part of their routine care, implementation studies should explore the effectiveness of PIHT
communication and strategies for increasing adherence to HIV testing guidelines in different healthcare
settings (e.g. clinics or health centers, hospitals or emergency rooms , private doctors’ o�ces, etc.) in PR.
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