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Abstract 

Background Anal cancer (AC) disproportionally affects people living with HIV (PLWH). Although there are no consen‑
sus‑based AC screening guidelines, experts recommend anal pap as a primary screening tool in settings where high‑
resolution anoscopy (HRA) is available. We aimed to assess barriers and facilitators to anal cancer screening in a sam‑
ple of Hispanic PLWH in Puerto Rico.

Methods To assess their knowledge and attitudes, we conducted a cross‑sectional survey from 2020–2021 
among PLWH in Puerto Rico (n = 212). Data was collected through a telephone interview that assessed information 
on sociodemographics, knowledge, and attitudes about AC, and the history of AC screening. The chi‑square test, 
Fisher exact test, and logistic regression models were used to assess factors associated with screening uptake.

Results Anal Pap and HRA awareness were 60.4% and 30.7%, respectively. Anal Pap and HRA uptake was 51.5% 
and 19.3%, respectively. The most common barriers for anal Pap and HRA were lack of knowledge about the test 
and lack of physician recommendation. MSM were more likely to have heard of anal Pap (OR: 2.15, 95% CI:1.30–3.54) 
than MSW. MSM (OR: 3.04, 95% CI: 1.79–5.19) and women (OR: 3.00, 95% CI: 1.72–5.20) were also more likely to have 
undergone anal Pap. Similarly, individuals with a history of genital warts were more likely to have heard of anal Pap 
and HRA and have undergone anal Pap and HRA. Awareness of where to go for concerns about anal health was posi‑
tively associated with having received anal Pap and HRA.

Conclusions With emerging evidence on the effectiveness of screening and treatment for anal cancer, several 
organizations are steering toward generating consensus‑based anal cancer screening recommendations. Our study 
provides foundational data on barriers and facilitators to anal cancer screening in Puerto Rico that will be critical 
to informing screening implementation in this US territory.
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Background
Anal cancer incidence and mortality rates are continu-
ing to rise at over 3% per year in the US [1]. Between 
2001 and 2016, the rise of anal cancer among the gen-
eral population in Puerto Rico has been rapid (Annual 
percent change [APC] = 4.9% and P = 0.0003) [2]. Anal 
cancer disproportionally affects certain high-risk pop-
ulations such as people living with HIV (PLWH) [3]. 
In the United States, the incidence rate for anal can-
cer among PLWH is 19-fold greater when compared 
to the general population [4]. In Puerto Rico, it has 
been reported an incidence rate of anal cancer among 
PLWH of 27.7 per 100,000 person-years versus 1.1 per 
100,00 person-years in the general population [2]. Per-
sistent infection with high-risk human papillomavirus 
(HPV) is a necessary cause responsible for over 90% 
of anal cancer cases [5]. Moreover, Puerto Rico has a 
high prevalence of HIV (564 per 100,000 persons) and 
the HIV-attributable anal cancer burden in Puerto 
Rico (25% of the new SCCA cases in Puerto Rico were 
diagnosed in men living with HIV) is higher than that 
observed worldwide (20% of these new SCCA cases 
around the world were diagnosed in men living with 
HIV) [3, 6]. The increasing incidence of anal cancer and 
the high prevalence of HIV on the island highlights the 
importance of anal cancer screening among this high-
risk population.

Despite the high burden of anal cancer in PLWH, 
evidence and consensus-based anal cancer screening 
guidelines have not yet been established. Expert groups 
recommend anal Pap test (cytology) as the primary 
screening tool among PLWH aged 35 years or older, but 
only in settings where high-resolution anoscopy (HRA), 
the gold standard diagnostic tool for high-grade squa-
mous intraepithelial lesions (HSIL), is available [7–9]. 
The rationale for screening is to detect HSIL, the precur-
sor lesions of anal cancer, and refer patients for treatment 
to prevent progression to cancer. Professional organiza-
tions such as the New York State Department of Health 
AIDS Institute and the HIV Medicine Association of the 
Infectious Disease Society of America recommend anal 
cancer screening for PLWH. Recently, the ANCHOR 
study reported that treatment of anal HSIL in PLWH 
decreased the incidence of anal cancer by half com-
pared to those who did not receive treatment, a major 
milestone in understanding anal cancer prevention [10]. 
These findings serve as a catalyst to establish guidelines 
for anal cancer screening among PLWH, which are cur-
rently underway [11–13]. Given this development, there 
is an increased emphasis on studying implementation 
aspects of anal cancer screening, including barriers and 
facilitators, to facilitate the adoption and sustainment of 
emerging anal cancer screening recommendations.

Barriers and facilitators for anal cancer screening can 
be categorized into three levels: patient, provider, and 
system [14]. At the patient level, knowledge/awareness 
that they need to screen for anal cancer is a major bar-
rier. The most commonly identified barrier at the pro-
vider level is the lack of scientific evidence for providers 
to determine what screening methods to implement for 
their patients [15–17]. Capacity issues (lack of providers 
trained to perform HRA) represent a systems-level bar-
rier, where patients express waiting for several months 
for their appointments, which is a barrier to their HRA 
follow-up care [18, 19].

Facilitators at the patient level can be described as 
having certain  beliefs, attitudes, and sociodemographic 
factors. Similar to the barriers identified, healthcare pro-
viders’ recommendations and general knowledge and 
awareness surrounding anal cancer served as strong 
facilitators for anal cancer screening [20, 21]. Provider-
level facilitators should be observed given that patients 
express high levels of dependence and trust in their pro-
viders’ recommendations and expertise on the matter 
[15, 20]. To adequately establish and implement screen-
ing guidelines,  it is important to understand barriers 
and facilitators of anal cancer screening among PLWH. 
To our knowledge, this is the first study to identify barri-
ers and facilitators for anal Pap and HRA uptake among 
PLWH living in Puerto Rico.

Methods
A cross-sectional study was conducted in Puerto Rico 
from September 2020 to November 2021 among 212 
PLWH aged 26 years or older. The study was promoted in 
immunologic clinics, radio, television, and social media 
(Facebook and Instagram). Interested participants called 
the research study at a centralized telephone number. 
After telephone-based informed consent, a telephone 
interview in Spanish was conducted with each partici-
pant using a structured interview questionnaire, which 
assessed information on demographics, clinical and life-
style characteristics, as well as on knowledge and atti-
tudes about anal cancer and screening. All telephone 
interviews were performed by trained research person-
nel. Eligible participants for this analysis had complete 
information on awareness and uptake of anal Pap and 
HRA (n = 202). Participants received a monetary incen-
tive for their participation in the study.

The main outcome variables for this analysis were 
lifetime awareness and uptake of anal Pap and HRA. 
Awareness was defined as whether a participant had pre-
viously heard of the anal Pap or HRA procedures (yes/
no). Uptake of anal Pap and HRA was defined as hav-
ing undergone the corresponding test anytime during 
the lifetime (yes/no). Independent variables included 
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questions regarding demographics (sex at birth, age, 
education level, annual income, marital status, medical 
history, health insurance, etc.), knowledge about anal 
cancer, knowledge about screening methods, and knowl-
edge about risk factors. Questions were adapted from 
previous study questionnaires to determine the attitudes 
surrounding anal cancer such as believed susceptibility, 
severity, and overall concern for their health [22–24]. 
For participants who had undergone an anal Pap test and 
HRA, questions about what factors served as facilitators 
were asked. For participants who did not undergo anal 
Pap test and HRA, questions about what factors served 
as barriers were asked.

Statistical analysis
Frequencies were measured to determine the sociodemo-
graphic and clinical characteristics of the study sample. 
Bivariate analyses using Chi-square and Fishers exact 
tests were performed to compare the sociodemographic 
characteristics and attitudes surrounding anal cancer 
with anal Pap and HRA awareness and uptake. Variables 
identified as relevant in the literature and/or significant 
in bivariate analysis (p < 0.05), were considered in multi-
variate analysis. Generalized linear models (GLM) were 
used to assess the relationship between age, education, 
income, genital warts history, and sexual risk group with 
the four anal screening metrics previously identified. 
In addition, a second GLM was done to assess the rela-
tionship between attitudes surrounding anal cancer and 
awareness and uptake of anal Pap and HRA. Interaction 
terms were assessed using the likelihood ratio test. We 
compared the logit, probit, and extreme value links and 
the results were consistent. All of them had comparable 
deviances (a measure of goodness of fit). However, the 
probit link is a good model all around, and yields esti-
mates of odds lower or similar than the other two links 
(GLM probits shown in study results). All statistical anal-
yses were conducted using Stata SE/17.0 software [25].

Results
Among the study population, the median years liv-
ing with HIV was 15  years (IQR, 9–25) and more than 
half were aged less than  55  years  (53.5%). Individuals 
self-identified as either men (66.8%), women (32.2%), 
or transgender (1.0%). Almost half of the participants 
(43.8%) identified themselves as men who have sex with 
men (MSM). More than half of the sample had an income 
of less than $15,000 (66.7%) and had pursued education 
after high school (55.1%). Awareness of anal Pap (60.4%) 
and uptake of anal Pap (51.5%) were both more com-
mon than awareness of HRA (30.7%) and uptake of HRA 
(19.3%) (Table 1).

Table 1 Demographics and clinical characteristics of a sample of 
PLWH in Puerto Rico (n = 202)

Variable n Percent

Age in years (Median, IQR) 54 (46–58)

 < 55 108 53.5

 ≥ 55 94 46.5

Education

 More than high school 112 55.1

 High school or less 90 44.9

Health  Insurancea

 Public 169 84.1

 Private 27 13.4

None 5 2.5

 Annual  Incomeb

 < $15,000 128 66.7

 ≥ $15,000 64 33.3

Marital Status

 Married/Living together 61 30.2

 Single/divorced/separated/widowed 141 69.8

Sexual  Orientationc

 Heterosexual 110 54.7

 Homosexual 76 37.8

 Bisexual 15 7.5

Sexual Risk  Groupd

 MSM 88 43.8

 MSW 48 23.9

 Women 65 32.3

Sex at Birth

 Male 137 67.8

 Female 65 32.2

Gender Identity

 Man 135 66.8

 Woman 65 32.2

 Transgender 2 1.0

History of AIDS diagnosis

 Yes 41 20.3

 No 161 79.7

Years living with HIV (Median, IQR) 15 years (9–25)

 BMI (kg/m2)

  Underweight 9 4.5

  Healthy weight 62 30.7

  Overweight 59 29.2

  Obesity 72 35.6

 Current Smoker

  Yes 60 29.7

  No 142 70.3

 Genital Warts history e

  Yes 181 10.0

  No 20 90.0

 HPV Vaccination history

  Yes 16 7.9

  No 186 92.1
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When analyzing barriers to anal Pap uptake, the three 
most common barriers included not knowing enough 
about the test (39.0%), lack of provider recommenda-
tion (30.5%), and not experiencing anal cancer symptoms 
(8.4%). Meanwhile, doctor recommendation (53.8%), 
to be healthy (13.2%) and that it was available in their 
immunology clinic (9.4%) were the top three facilitators 
for uptake of anal Pap (Fig. 1). For those who had under-
gone HRA, the three factors most reported as facilitators 
to HRA were doctor recommendation (84.6%), to stay 

healthy (76.9%), and to prevent anal cancer (53.9%). For 
those who had not undergone HRA, the three factors 
most identified as barriers were lack of knowledge about 
the test (63.8%), lack of doctor recommendation (62.6%), 
and lack of awareness of the availability of the test (60.5%) 
(Fig. 1).

In bivariate analysis, awareness of anal Pap was sig-
nificantly associated with age, education, income, sexual 
orientation, genital warts history, and sexual risk group 
(p < 0.05). Whereas anal Pap test uptake was associated 
with education, sexual orientation, genital warts history, 
and sexual risk group (p < 0.05). Awareness and uptake of 
HRA were associated with genital warts history (Table 2). 
In addition, two attitudes were found to be significantly 
associated with anal Pap test uptake, “I know which doc-
tor to go to if I am worried about my anal health” and “I 
would like to learn more about anal cancer” (p < 0.05). 
Meanwhile, for HRA uptake the following attitudes were 
statistically significant “I worry a lot about developing 
anal cancer” and “I know which doctor to go to if I am 
worried about my anal health” (p < 0.05) (Table 3).

In multivariate analysis, MSM (OR: 2.15, 95% CI: 
1.30–3.54) had significantly higher odds of being aware of 
anal Pap test in comparison with men who have sex with 
women (MSW). Higher odds of being aware were also 
seen among individuals with a history of genital warts 
(OR: 4.58, 1.61–13.00). For HRA awareness, MSM (OR: 
1.18, 95% CI: 1.01–1.39) and individuals with a history 

Missing or unknown information (n = 1)a; (n = 10)b; (n = 1)c; (n = 1)d; (n = 1)e

Table 1 (continued)

Variable n Percent

 Anal Pap awareness

  Yes 122 60.4

  No 80 39.6

 Anal Pap uptake

  Yes 104 51.5

  No 98 48.5

 HRA awareness

  Yes 62 30.7

  No 140 69.3

 HRA uptake

  Yes 39 19.3

  No 163 80.7

Fig. 1 Barriers among those who never received Ana Pap or HRA and Facilitators among those who underwent Anal Pap or HRA, among a sample 
of PLWH in Puerto Rico
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of genital warts (OR: 1.38, 1.12–1.70) had significantly 
higher odds than their counterparts (Table 4). Similarly, 
MSM (OR: 3.04 95% CI: 1.79–5.19) and women (OR: 
3.00, 95% CI: 1.72–5.20) had significantly higher odds of 
having undergone an anal Pap test than MSW. Individu-
als with a history of genital warts were more likely to have 
undergone an anal Pap test (OR: 2.25 95% CI: 1.06–4.77) 
and HRA (OR: 1.96, 95% CI: 1.04–3.70) than their coun-
terparts (Table 5).

In addition, participants who agreed with the follow-
ing statement, “I know which doctor to go to if I am wor-
ried about my anal health”, were twice more likely to have 
undergone an anal Pap test (OR: 1.92, 95% CI: 1.26–2.92) 
and HRA (OR: 2.83, 95% CI: 1.53–5.24) than those who 
did not agree with the statement. Similarly, participants 
who agreed with the following statement, “I worry a lot 
about developing anal cancer” were twice more likely to 

have undergone HRA (OR: 2.46, 95% CI: 1.14–5.32) in 
comparison to those who did not agree with the state-
ment (Table 5).

Discussion
This study serves to contribute to the existing literature 
regarding barriers and facilitators of anal cancer screen-
ing access in PLWH, with a particular focus on the His-
panic population living in Puerto Rico. Out of our total 
sample, 60.4% stated they had heard of the anal Pap test 
before, but only 30.7% of the sample had heard of HRA, 
which indicates to us that not all of the participants 
are receiving the same depth of information regarding 
screening methods.

The common theme across the top barriers for 
both anal Pap and HRA was a lack of knowledge sur-
rounding these screening tests and a lack of physician 

Table 3 Attitudes around anal cancer and history of anal Pap and HRA among a sample of PLWH in Puerto Rico (n = 202)

Missing or unknown information (n = 14)a; (n = 2)b; (n = 10)c; (n = 1)d; (n = 47)e; (n = 10)f; (n = 8)g; (n = 14)h

* Fisher exact test was used to assess association

Anal Pap Uptake HRA Uptake

Yes
n (%)

No
n (%)

P—Value Yes
n (%)

No
n (%)

P—Value

“I have a greater chance of developing anal cancer”a

 Agree 58 (59.2) 40 (40.8) 0.21 24 (66.7) 12 (33.3) 0.11

 Disagree 45 (50.0) 45 (50.0) 79 (52.0) 73 (48.0)

“I worry a lot about developing anal cancer”b

 Agree 89 (86.4) 14 (13.6) 0.07 37 (94.9) 2 (5.1) 0.017
 Disagree 74 (76.3) 23 (23.7) 126 (78.3) 35 (21.7)

“Anal cancer is a hopeless disease”c

 Agree 25 (25.2) 74 (74.8) 0.45 7 (18.4) 31 (81.6) 0.16

 Disagree 28 (30.1) 65 (69.9) 46 (29.9) 108 (70.1)

“I’m scared of being diagnosed with anal cancer”d

 Agree 82 (79.6) 21 (20.4) 0.23 30 (79.0) 8 (21.0) 0.65

 Disagree 71 (72.5) 27 (27.5) 123 (75.5) 40 (24.5)

“Early detection methods for anal cancer and very uncomfortable”e

 Agree 48 (49.0) 50 (51.0) 0.28 23 (62.2) 14 (37.8) 0.17

 Disagree 33 (57.9) 24 (42.1) 58 (49.2) 60 (50.8)

“I know which doctor to go to if I am worried about my anal health”f

 Agree 80 (77.7) 23 (22.3) 0.003 36 (92.3) 3 (7.7)  < 0.001
 Disagree 51 (57.3) 38 (42.7) 95 (62.1) 58 (37.9)

“I’m okay, I don’t have anal cancer, and therefore I am not interested in anal cancer screening”g

 Agree 14 (14.0) 86 (86.0) 0.09 3 (7.9) 35 (92.1) 0.059

 Disagree 22 (23.4) 72 (76.6) 33 (21.1) 123 (78.9

“Anal cancer has little effect on daily life”h

 Agree 19 (19.2) 80 (80.8) 0.83 9 (24.3) 28 (75.7) 0.32

 Disagree 16 (18.0) 73 (82.0) 26 (17.2) 125 (82.8)

“I would like to learn more about anal cancer”

 Agree 104 (100.0) 0 (0.0) 0.012* 38 (97.4) 1 (2.6) 1.0*

 Disagree 92 (93.9) 6 (6.1) 158 (96.9) 5 (3.1)
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recommendation to screen. Therefore, these results fur-
ther underscore the need for standardized anal cancer 
screening guidelines for providers to have these discus-
sions with their patients. Individual state guidelines have 
emerged, such as the one developed by the New York 
State Department of Health in conjunction with the 
AIDS Institute [9]. Also, efforts have been initiated, such 
as the advisory group on anal cancer screening and pre-
vention under the STI guidelines, convened by the CDC 
in 2019 [8]. Both groups proposed anal cancer screening 
among high-risk populations starting at 35  years [8, 9]. 
Furthermore, organizations like the International Anal 
Neoplasia Society (IANS) strive to educate and promote 

the different screening measures as well as the stand-
ard use of the HRA. IANS also supports the training of 
physicians in HRA and has recommended minimum cri-
teria for providers to be certified [26]. However, there is 
no universal public policy agreement that establishes 
screening guidelines for anal cancer across the nation. 
The lack of physician recommendations can be attributed 
to not only the lack of official guidelines for screening but 
also the low availability of trained physicians on screen-
ing methods and the lack of infrastructure.

Only 32% of those who underwent HRA stated they 
believed themselves to be at risk for anal cancer and 
only 54.8% correctly identified themselves as being 

Table 4 Generalized linear  modelsa of factors associated to anal Pap and HRA awareness among a sample of PLWH in Puerto Rico

a Analyses using the probit link function

Anal Pap Awareness
Crude OR (95% CI)

Anal Pap Awareness
Adjusted OR (95% CI)

HRA Awareness
Crude OR (95% CI)

HRA Awareness
Adjusted OR (95% CI)

Age (years)

 < 55 1.0 1.0 1.0 1.0

 ≥ 55 0.83 (0.73–0.96) 0.71 (0.48–1.04) 0.96 (0.84–1.10) 0.99 (0.68–1.46)

Education

 High school or less 1.0 1.0 1.0 1.0

 More than high school 1.20 (1.06–1.38) 1.47 (0.97–2.23) 0.99 (0.87–1.13) 0.91 (0.60–1.38)

Sexual Risk Group

 MSW 1.0 1.0 1.0 1.0

 MSM 1.45 (1.23–1.72) 2.15 (1.30–3.54) 1.18 (1.01–1.39) 1.62 (0.96–2.75)

 Women 1.21 (1.02–1.45) 1.62 (0.99–2.66) 1.15 (0.97–1.36) 1.43 (0.85–2.43)

Genital Warts history

 No 1.0 1.0 1.0 1.0

 Yes 1.46 (1.17–1.82) 4.58 (1.61–13.00) 1.38 (1.12–1.70) 2.23 (1.23–4.06)

Table 5 Generalized linear  modelsa of factors associated with anal Pap and HRA uptake among a sample of PLWH in Puerto Rico

a Analyses using the probit link function

Anal Pap Uptake
Crude OR (95% CI)

Anal Pap Uptake
Adjusted OR (95% CI)

HRA Uptake
Crude OR (95% CI)

HRA Uptake
Adjusted OR (95% CI)

Age (years)

 < 55 1.0 1.0 1.0 1.0

 ≥ 55 0.88 (0.77–1.01) 0.77 (0.52–1.15) 1.04 (0.93–1.16) 1.18 (1.53–5.24)

Sexual Risk Group

 MSW 1.0 1.0 1.0 1.0

 MSM 1.57 (1.33–1.85) 3.04 (1.79–5.19) 1.08 (0.94–1.24) 1.14 (0.62–2.11)

 Women 1.49 (1.25–1.77) 3.00 (1.72–5.20) 1.11 (0.96–1.29) 1.33 (0.71–2.51)

Genital Warts history

 No 1.0 1.0 1.0 1.0

 Yes 1.45 (1.15–1.81) 2.25 (1.06–4.77) 1.33 (1.11–1.59) 1.96 (1.04–3.70)
“I worry a lot about developing anal cancer” 1.18 (0.99–1.41) 1.39 (0.82–2.36) 1.19 (1.03–1.37) 2.46 (1.14–5.32)
“I know which doctor to go to if I am worried 
about my anal health”

1.26 (1.09–1.47) 1.92 (1.26–2.92) 1.25 (1.11–1.41) 2.83 (1.53–5.24)
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at higher risk for developing anal cancer, our findings 
are congruent with previous studies that have found a 
generalized low perceived risk for anal cancer among 
high-risk populations [27–29]. This finding is impor-
tant to note because these participants are demonstrat-
ing a dissonance between the actual and perceived risk 
of anal cancer which indicates that they may not seek 
screening methods due to their low perceived risk when 
in fact they have a higher risk for a persistent high-risk 
HPV infection and anal cancer occurrence.

When looking at the barriers to anal Pap test and 
HRA uptake selected by the participants, the most 
common barriers faced were knowledge or aware-
ness of the test and the doctor’s recommendation. It is 
important to note that the barriers related to knowl-
edge and awareness are referring to factors such as 
lack of awareness of the availability of the test, lack of 
knowledge of where to obtain the test, and simply not 
knowing enough about the test. Healthcare provid-
ers could address all these knowledge measures dur-
ing clinical visits, providing an opportunity for them 
to help minimize multiple barriers to screening and 
diagnosis of anal cancer by providing education to 
their patients about the topic. Our results indicate that 
the vast majority of our participants were interested 
in learning more about anal cancer and those who 
expressed worry about developing anal cancer were 
more likely to have undergone an anal Pap test or HRA. 
In addition, this population not only wants to receive 
education about anal cancer screening methods but 
there was also a positive association between those who 
knew of a provider to go to if they had concerns about 
their anal health and uptake of screening and diagnos-
tic methods.

On multivariate analysis, we found that MSM and 
women were more likely to have undergone an anal Pap 
test than MSW. Although MSM is the population at 
higher risk of anal cancer, women and MSW living with 
HIV are still at more high risk of developing anal cancer 
than their HIV-negative counterparts [30]. This result 
highlights the need for standardized screening guide-
lines targeting PLWH, and their proper implementation 
across all genders. In addition, individuals with a history 
of genital warts were more likely to have undergone anal 
Pap tests and HRA. This finding suggests that physicians 
are probably recommending more of these procedures 
to PLWH with genital warts. Although genital warts 
are caused by low-risk HPV types, individuals with anal 
warts are at increased risk of anal cancer [31–33]. We 
also found that, unlike previously published findings [34–
36], that fear, embarrassment, and cost were not common 
barriers reported by the participants in our study. None-
theless, the overall results of this study support previous 

findings that significant barriers to anal cancer screening 
exist at the patient, provider, and system levels of care 
[14, 15].

While other studies found lower rates of awareness and 
history of anal cancer screening than the ones reported 
in this population of Hispanic PLWH, those studies had 
slight methodological differences, such as looking at sub-
populations that may face added barriers, such as women 
and transgender individuals [27–29, 37]. Acceptability of 
the screening methods has been previously established 
to be high among PLWH [35, 38, 39] and our findings 
support this with a vast majority of respondents (97%) 
being interested in learning more about anal cancer. We 
now know that based on evidence from the ANCHOR 
study, treatment for anal high-grade squamous lesions 
significantly lowered the incidence of anal cancer in 
PLWH [10], therefore guidelines for anal cancer screen-
ing have never been more appropriate. Results from the 
ANCHOR study support the use of anal cancer screen-
ing and HSIL treatment among PLWH that are 35 years 
or older. As we wait for guidelines to be implemented, 
research studies should focus on how to improve the 
patient-provider communication gap to not only educate 
on anal cancer but to also understand the unique needs 
the sub-populations of PLWH may have when discussing 
anal cancer risk [36].

Strengths and limitations
To our knowledge, this is the first study in Puerto Rico 
to assess barriers and facilitators for anal cancer screen-
ing among PLWH. Furthermore, it is among the first to 
have been done in a Hispanic population, and to evalu-
ate both anal Pap and HRA. Understanding barriers and 
facilitators to anal cancer screening methods is necessary 
to support the implementation of screening guidelines 
both at the systems and provider levels. This study is not 
without limitations. The information collected was self-
reported and response bias can have a significant impact 
on the data analyzed. The sample size of this study was 
relatively small and given the limited uptake of the evalu-
ated procedures, when analyzing the sub-samples of 
people who had undergone an anal Pap or HRA, sam-
ple sizes were limited. Finally, results are not generaliz-
able to all PLWH in Puerto Rico. Nonetheless, despite 
these limitations, findings provide previously nonexistent 
information for this Hispanic population, which will aid 
the implementation of future anal cancer screening pro-
grams among PLWH.

Conclusion
Physician recommendation, prevention of anal cancer, 
a desire to stay healthy, and accessibility were the most 
common facilitators for those who underwent an anal 
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Pap or HRA. Lack of knowledge about the test, lack 
of doctor recommendation, lack of awareness of the 
availability of tests, and absence of symptoms associ-
ated with anal cancer were the most common barriers 
for those who did not undergo an anal Pap or HRA. A 
desire to learn more about anal cancer, concern about 
developing anal cancer, and fear of anal cancer diagno-
sis were highly reported attitudes among our sample. 
At the same time, approximately only half of the partic-
ipants identified themselves as having a greater chance 
of developing anal cancer. This dissonance in actual and 
perceived risk is critical to understand when trying to 
engage PLWH in anal cancer screening. 

These findings help inform two primary recommen-
dations for anal cancer screening implementation. The 
first recommendation is for the establishment of offi-
cial anal cancer screening guidelines. Many physicians 
are unsure of anal cancer screening methods and their 
implementation because there are no designated guide-
lines for them to follow. Our second recommendation 
is that physicians or providers who work with PLWH 
need to educate themselves and their patients on topics 
such as HPV infection and the increased risk of HPV-
related cancers in PLWH.

Abbreviations
AP  Anal pap
PLWH  People living with HIV
HPV  High‑risk human papilloma virus
HRA  High‑resolution anoscopy
HSIL  High‑grade squamous epithelial lesions
MSM  Men who have sex with men

Acknowledgements
We would like to acknowledge the Data Omics Core of the University 
of Puerto Rico (UPR) and the University of Texas MD Anderson Cancer 
Center (MDACC) Partnership for Excellence in Cancer Research, funded by 
the National Cancer Institute (NCI) (Grant 2U54CA096297–18 and Grant 
2U54CA096300) for their support in statistical analysis. We also acknowl‑
edge the support of the Hispanic Alliance for Clinical and Translational 
Research (Alliance), funded by the National Institute of General Medical Sci‑
ences (Grant U54GM133807), which supported data storage.

Authors’ contributions
GC: Formal analysis, Writing‑original draft preparation; JMRC: Investigation, 
Formal analysis, Writing‑review and editing, Validation, Project administration; 
JLTR: Writing‑review & editing; VCL: Conceptualization, Funding acquisi‑
tion, Writing‑review & editing; KOO: Conceptualization, Funding acquisition, 
Writing‑review & editing; LP: Analysis, Writing‑review & editing; AD: Concep‑
tualization, Supervision, Funding acquisition, Writing‑review & editing; APO: 
Conceptualization, Supervision, Funding acquisition, Writing‑review & editing. 
All authors have read and approved the manuscript.

Funding
This study was funded by the UPR/MDACC Partnership for Excellence in Can‑
cer Research (NCI Grant 2U54CA096297–18 and Grant 2U54CA096300) and 
the Cancer Prevention and Control (CAPAC) Research Training Program 
(NCI Grant R25CA240120‑03). The content is solely the responsibility of the 
authors and does not necessarily represent the official views of the National 
Institutes of Health.

Availability of data and materials
The data that was used for the analysis of this study is available upon request 
from the corresponding author, (ana.ortiz7@upr.edu or jeslie.ramos@upr.edu). 
Is not publicly available due to containing information that could potentially 
compromise the privacy of the participants.

Declarations

Ethics approval and consent to participate
This study was approved by the Institutional Review Board of the University 
of Puerto Rico Comprehensive Cancer Center and followed the Declaration of 
Helsinki (Protocol number: 2019–07‑10).
All participants provided telephone‑based informed consent before they 
participated in the study.

Consent for publication
N/A.

Competing interests
Dr. Ortiz reported receiving grants from the National Institutes of Health and 
Merck during the conduct of the study and reported consulting fees from 
Merck & Co outside the submitted work. Dr. Ortiz‑Ortiz reported receiving 
grants from the Centers for Disease Control and Prevention National Program 
of Cancer Registries, the National Cancer Institute, Abbvie Corp, and Merck & 
Co outside the submitted work. Dr. Colón‑López reported receiving consult‑
ing fees from Merck & Co outside the submitted work. All the other authors do 
not have competing interest.

Author details
1 College of Public Health, University of South Florida, 13201 Bruce B Downs 
Blvd, Tampa, FL 33612, USA. 2 Medical Science Campus, University of Puerto 
Rico/MD Anderson Cancer Center Partnership for Excellence in Cancer 
Research, PO BOX 365067, San Juan 00936‑5067, Puerto Rico. 3 Univer‑
sity of Puerto Rico Comprehensive Cancer Center, PO Box 363027, San 
Juan 00936‑3027, Puerto Rico. 4 Puerto Rico Central Cancer Registry, San Juan, 
Puerto Rico. 5 Department of Mathematics, University of Puerto Rico, Rio Pie‑
dras Campus, Medical Science Campus, PO BOX 365067, San Juan 00936‑5067, 
Puerto Rico. 6 Medical University of South Carolina, 68 President St, BE 103, 
Charleston, SC 29425, USA. 7 Hollings Cancer Center, Medical University 
of South Carolina, Charleston, SC, USA. 8 Graduate School of Public Health, 
Medical Sciences Campus, University of Puerto Rico, San Juan, Puerto Rico. 

Received: 19 May 2023   Accepted: 27 September 2023

References
 1. Deshmukh AA, Suk R, Shiels MS, Sonawane K, Nyitray AG, Liu Y, Gaisa 

MM, Palefsky JM, Sigel K. Recent Trends in Squamous Cell Carcinoma of 
the Anus Incidence and Mortality in the United States, 2001‑2015. J Natl 
Cancer Inst. 2020;112(8):829–38. https:// doi. org/ 10. 1093/ jnci/ djz219.

 2. Ortiz‑Ortiz KJ, Ramos‑Cartagena JM, Deshmukh AA, Torres‑Cintrón CR, 
Colón‑López V, Ortiz AP. Squamous Cell Carcinoma of the Anus Incidence, 
Mortality, and Survival Among the General Population and Persons Living 
With HIV in Puerto Rico, 2000–2016. JCO Glob Oncol. 2021;7:133–43.

 3. Deshmukh AA, Damgacioglu H, Georges D, Sonawane K, Ferlay J, Bray F, 
et al. Global burden of HPV‑attributable squamous cell carcinoma of the 
anus in 2020, according to sex and HIV status: A worldwide analysis. Int 
J Cancer. 2022. Available from: https:// pubmed. ncbi. nlm. nih. gov/ 36054 
026/. Cited 2022 Oct 6.

 4. Colón‑López V, Shiels MS, Machin M, Ortiz AP, Strickler H, Castle PE, et al. 
Anal cancer risk among people with HIV infection in the United States. 
J Clin Oncol. 2018;36(1):68–75. Available from: http:// www. ncbi. nlm. nih. 
gov/ pubmed/ 29140 774. Cited 2020 May 4.

 5. Centers for Disease Control and Prevention. Cancers Associated with 
Human Papillomavirus (HPV). 2022. Available from: https:// www. cdc. gov/ 
cancer/ hpv/ basic_ info/ cance rs. htm. Cited 2023 Jul 23.

https://doi.org/10.1093/jnci/djz219
https://pubmed.ncbi.nlm.nih.gov/36054026/
https://pubmed.ncbi.nlm.nih.gov/36054026/
http://www.ncbi.nlm.nih.gov/pubmed/29140774
http://www.ncbi.nlm.nih.gov/pubmed/29140774
https://www.cdc.gov/cancer/hpv/basic_info/cancers.htm
https://www.cdc.gov/cancer/hpv/basic_info/cancers.htm


Page 11 of 12Cruz et al. BMC Public Health         (2023) 23:1940  

 6. Sullivan PS, Woodyatt C, Koski C, Pembleton E, McGuinness P, Taussin 
J, et al. A data visualization and dissemination resource to support HIV 
prevention and care at the local level: analysis and uses of the AIDSVu 
Public Data Resource. 2020. Available from: https:// aidsvu. org/ local‑ 
data/ puerto‑ rico/. Cited 2022 Nov 7.

 7. Palefsky JM. Screening to prevent anal cancer: Current thinking and 
future directions. Cancer Cytopathol. 2015;123(9):509–10.

 8. Barroso LF, Stier EA, Hillman R, Palefsky J. Anal cancer screening and 
prevention: summary of evidence reviewed for the 2021 centers for 
disease control and prevention sexually transmitted infection guide‑
lines. Clin Infect Dis. 2022;74(Supplement_2):S179‑92. Available from: 
https:// doi. org/ 10. 1093/ cid/ ciac0 44. Cited 2023 Jul 23.

 9. Hirsch BE, McGowan JP, Fine SM, Vail R, Merrick ST, Radix A, et al. 
Screening for Anal Dysplasia and Cancer in Adults With HIV [Internet]. 
2022;(July 2021). Available from: https:// www. ncbi. nlm. nih. gov/ books/ 
NBK55 6472/. Cited 2023 Jul 23.

 10. Palefsky JM, Lee JY, Jay N, Goldstone SE, Darragh TM, Dunlevy HA, et al. 
Treatment of Anal High‑Grade Squamous Intraepithelial Lesions to 
Prevent Anal Cancer. N Engl J Med. 2022;386(24):2273–82. Available 
from: https:// pubmed. ncbi. nlm. nih. gov/ 35704 479/. Cited 2022 Sep 8.

 11. Clarke MA, Deshmukh AA, Suk R, Roberts J, Gilson R, Jay N, et al. A 
systematic review and meta‑analysis of cytology and HPV‑related 
biomarkers for anal cancer screening among different risk groups. Int 
J Cancer. 2022;151(11):1889–901. Available from: https:// onlin elibr ary. 
wiley. com/ doi/ full/ 10. 1002/ ijc. 34199. Cited 2023 Aug 10.

 12. Deshmukh AA, Damgacioglu H, Georges D, Sonawane K, Clifford GM. 
Human Papillomavirus‑associated Anal Cancer Incidence and Burden 
Among US Men, According to Sexual Orientation, Human Immunode‑
ficiency Virus (HIV) Status, and Age. Clin Infect Dis. 2023;77(3):419–24. 
Available from: https:// doi. org/ 10. 1093/ cid/ ciad2 05. Cited 2023 Aug 
10.

 13. Plotzker RE, Barnell GM, Wiley DJ, Stier EA, Jay N. Provider preferences 
for anal cancer prevention screening: Results of the International Anal 
Neoplasia Society survey. Tumour Virus Res. 2022;13:200235. Available 
from: /PMC/articles/PMC9006639/. Cited 2023 Aug 10.

 14. Apaydin KZ, Nguyen A, Panther L, Shtasel DL, Dale SK, Borba CPC, et al. 
Facilitators of and barriers to high‑resolution anoscopy adherence 
among men who have sex with men: a qualitative study. Sex Health. 
2018;15(5):431–40. Available from: https:// pubmed. ncbi. nlm. nih. gov/ 
30244 691/. Cited 2023 Jul 23.

 15. Sowah LA, Schmalzle SA, Khambaty M, Buchwald UK. Establishing an 
Anal Cancer Screening Program in an Outpatient HIV Clinic: Refer‑
ral Patterns and Patient Perceptions Survey. J Int Assoc Provid AIDS 
Care. 2020;19:2325958219899530. Available from: /pmc/articles/
PMC6961137/. Cited 2023 Jul 23.

 16. Koskan AM, Brennhofer SA, Helitzer DL. Screening for anal cancer 
precursors among patients living with HIV in the absence of national 
guidelines: practitioners’ perspectives. Cancer Causes Control. 
2019;30(9):989–96. Available from: https:// pubmed. ncbi. nlm. nih. gov/ 
31302 838/. Cited 2023 Jul 23.

 17. Ong JJ, Temple‑Smith M, Chen M, Walker S, Grulich A, Hoy J, et al. 
Why are we not screening for anal cancer routinely ‑ HIV physicians’ 
perspectives on anal cancer and its screening in HIV‑positive men 
who have sex with men: a qualitative study. BMC Public Health. 
2015;15(1):67. Available from: /PMC/articles/PMC4314790/. Cited 2023 
Jul 23.

 18. Apaydin KZ, Nguyen A, Borba CPC, Shtasel DL, Ulery S, Mayer KH, et al. 
Factors associated with anal cancer screening follow‑up by high‑res‑
olution anoscopy. Sex Transm Infect. 2019;95(2):83–6. Available from: 
https:// pubmed. ncbi. nlm. nih. gov/ 29934 358/. Cited 2023 Jul 23.

 19. Damgacioglu H, Lin YY, Ortiz AP, Wu CF, Shahmoradi Z, Shyu SS, et al. 
State Variation in Squamous Cell Carcinoma of the Anus Incidence and 
Mortality, and Association With HIV/AIDS and Smoking in the United 
States. J Clin Oncol. 2023;41(6):1228. Available from: /pmc/articles/
PMC9937095/. Cited 2023 Aug 10.

 20. Koskan AM, Fernandez‑Pineda M. Anal cancer prevention perspectives 
among foreign‑born latino HIV‑infected gay and bisexual men. Cancer 
Control. 2018;25(1):1073274818780368. Available from: /PMC/articles/
PMC6028166/. Cited 2023 Jul 23.

 21. Koskan AM, Leblanc N, Rosa‑Cunha I. Exploring the perceptions of anal 
cancer screening and behaviors among gay and bisexual men infected 

with HIV. Cancer Control. 2016;23(1):52. Available from: /PMC/articles/
PMC4928714/. Cited 2023 Jul 23.

 22. Akinlotan M, Bolin JN, Helduser J, Ojinnaka C, Lichorad A, McClellan D. 
Cervical cancer screening barriers and risk factor knowledge among 
uninsured women. J Community Health. 2017;42(4):770–8. https:// doi. 
org/ 10. 1007/ s10900‑ 017‑ 0316‑9.

 23. Ferris D, Lambert R, Waller J, Dickens P, Kabaria R, Han CS, et al. 
Women’s knowledge and attitudes toward anal Pap Testing. J Low 
Genit Tract Dis. 2013;17(4):463–8.

 24. Ferdous M, Lee S, Goopy S, Yang H, Rumana N, Abedin T, et al. Barriers 
to cervical cancer screening faced by immigrant women in Canada: a 
systematic scoping review. BMC Womens Health. 2018;18(1):165. Avail‑
able from: /PMC/articles/PMC6180489/. Cited 2023 Jul 23.

 25. StataCorp. Stata 17 Base Reference Manual. College Station, TX: Stata 
Press. 2021. Available from: https:// www. stata. com/ suppo rt/ faqs/ resou 
rces/ citing‑ softw are‑ docum entat ion‑ faqs/. Cited 2022 Feb 21.

 26. Hillman RJ, Cuming T, Darragh T, Nathan M, Berry‑Lawthorn M, Gold‑
stone S, et al. 2016 IANS international guidelines for practice standards 
in the detection of anal cancer precursors. J Low Genit Tract Dis. 
2016;20(4):283–91. Available from: https:// journ als. lww. com/ jlgtd/ Fullt 
ext/ 2016/ 10000/ 2016_ IANS_ Inter natio nal_ Guide lines_ for_ Pract ice.2. 
aspx. Cited 2023 Aug 9.

 27. Rodriguez SA, Higashi RT, Betts AC, Ortiz C, Tiro JA, Luque AE, et al. Anal 
cancer and anal cancer screening knowledge, attitudes, and perceived 
risk among women living with HIV. J Low Genit Tract Dis. 2021;25(1):43. 
Available from: /PMC/articles/PMC7750264/. Cited 2023 Jul 23.

 28. Ortiz A, García‑Camacho S, Ramos‑Cartagena J, Colón‑López V, Estrem‑
era‑Rodríaguez L, Berríos‑Toledo K, et al. Knowledge, attitudes, and 
experiences of anal cancer and anal cancer screening among a clinical 
sample of Hispanic women. J Low Genit Tract Dis. 2021;25(2):98–105.

 29. Fein LA, Cunha IR, Wong A, Schlumbrecht MP, Duthely LM, Potter JNE. 
Low perceived anal cancer risk and screening utilization among high‑
risk transgender men and women living in an HIV / STI epicenter. AIDS 
Behav. 2021;25(7):2210–8. Available from: https:// pubmed. ncbi. nlm. 
nih. gov/ 33394 166/. Cited 2023 Jul 23.

 30 Clifford GM, Georges D, Shiels MS, Engels EA, Albuquerque A, Poynten 
IM, et al. A meta‑analysis of anal cancer incidence by risk group: 
Toward a unified anal cancer risk scale. Int J Cancer. 2021;148(1):38. 
Available from: /PMC/articles/PMC7689909/. Cited 2023 Aug 8.

 31 Arnold JD, Byrne ME, Monroe AK, Abbott SE. The risk of anal carci‑
noma after anogenital warts in adults living with HIV. JAMA Dermatol. 
2021;157(3):283. Available from: /pmc/articles/PMC7807394/. Cited 
2023 Aug 9.

 32. Leslie SW, Sajjad H, Kumar S. Genital Warts. Diagnostics to Pathog‑
enomics of Sexually Transmitted Infections 2023;119–33. Available 
from: https:// www. ncbi. nlm. nih. gov/ books/ NBK44 1884/. Cited 2023 
Aug 9.

 33. Cerejeira A, Cunha S, Coelho R, Macedo G, Barkoudah E, Azevedo F, 
et al. Perianal warts as a risk marker for anal high‑risk‑human papillo‑
mavirus (HPV) detection and HPV‑associated diseases. J Eur Acad Der‑
matol Venereol. 2020;34(11):2613–9. Available from: https:// pubmed. 
ncbi. nlm. nih. gov/ 32713 086/. Cited 2023 Aug 8.

 34 Reed AC, Reiter PL, Smith JS, Palefsky JM, Brewer NT. Gay and bisexual 
men’s willingness to receive anal Papanicolaou testing. Am J Public 
Health. 2010;100(6):1123. Available from: /PMC/articles/PMC2866587/. 
Cited 2023 Jul 23.

 35. Schofield AM, Sadler L, Nelson L, Gittins M, Desai M, Sargent A, et al. A 
prospective study of anal cancer screening in HIV‑positive and nega‑
tive MSM. AIDS. 2016;30(9):1375–83. Available from: https:// pubmed. 
ncbi. nlm. nih. gov/ 26836 788/. Cited 2023 Jul 23.

 36. Finneran C, Johnson Peretz J, Blemur D, Palefsky J, Flowers L. “That’s 
Only for Women”: The importance of educating HIV‑positive sexual 
minority men on HPV and High Resolution Anoscopy (HRA). J Int Assoc 
Provid AIDS Care. 2021;20:23259582211016136. Available from: /PMC/
articles/PMC8170352/. Cited 2023 Jul 23.

 37 Battaglia TA, Gunn CM, McCoy ME, Mu HH, Baranoski AS, Chiao EY, 
et al. Beliefs about anal cancer among HIV‑infected women: barriers 
and motivators to participation in research. Womens Health Issues. 
2015;25(6):720. Available from: /PMC/articles/PMC4641840/. Cited 2023 
Jul 23.

https://aidsvu.org/local-data/puerto-rico/
https://aidsvu.org/local-data/puerto-rico/
https://doi.org/10.1093/cid/ciac044
https://www.ncbi.nlm.nih.gov/books/NBK556472/
https://www.ncbi.nlm.nih.gov/books/NBK556472/
https://pubmed.ncbi.nlm.nih.gov/35704479/
https://onlinelibrary.wiley.com/doi/full/10.1002/ijc.34199
https://onlinelibrary.wiley.com/doi/full/10.1002/ijc.34199
https://doi.org/10.1093/cid/ciad205
https://pubmed.ncbi.nlm.nih.gov/30244691/
https://pubmed.ncbi.nlm.nih.gov/30244691/
https://pubmed.ncbi.nlm.nih.gov/31302838/
https://pubmed.ncbi.nlm.nih.gov/31302838/
https://pubmed.ncbi.nlm.nih.gov/29934358/
https://doi.org/10.1007/s10900-017-0316-9
https://doi.org/10.1007/s10900-017-0316-9
https://www.stata.com/support/faqs/resources/citing-software-documentation-faqs/
https://www.stata.com/support/faqs/resources/citing-software-documentation-faqs/
https://journals.lww.com/jlgtd/Fulltext/2016/10000/2016_IANS_International_Guidelines_for_Practice.2.aspx
https://journals.lww.com/jlgtd/Fulltext/2016/10000/2016_IANS_International_Guidelines_for_Practice.2.aspx
https://journals.lww.com/jlgtd/Fulltext/2016/10000/2016_IANS_International_Guidelines_for_Practice.2.aspx
https://pubmed.ncbi.nlm.nih.gov/33394166/
https://pubmed.ncbi.nlm.nih.gov/33394166/
https://www.ncbi.nlm.nih.gov/books/NBK441884/
https://pubmed.ncbi.nlm.nih.gov/32713086/
https://pubmed.ncbi.nlm.nih.gov/32713086/
https://pubmed.ncbi.nlm.nih.gov/26836788/
https://pubmed.ncbi.nlm.nih.gov/26836788/


Page 12 of 12Cruz et al. BMC Public Health         (2023) 23:1940 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

 38. Hillman RJ, Pett S, Marriott D, Carr A, Cooper DA, Matthews GV, et al. 
Participants’ perspectives of high resolution anoscopy. Sex Health. 
2011;8(2):255–6. Available from: https:// pubmed. ncbi. nlm. nih. gov/ 
21592 443/. Cited 2023 Jul 23.

 39. Lam JO, Barnell GM, Merchant M, Ellis CG, Silverberg MJ. Acceptability 
of high‑resolution anoscopy for anal cancer screening in HIV‑infected 
patients. HIV Med. 2018;19(10):716–23. Available from: https:// pubmed. 
ncbi. nlm. nih. gov/ 30084 191/. Cited 2023 Jul 23.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.

https://pubmed.ncbi.nlm.nih.gov/21592443/
https://pubmed.ncbi.nlm.nih.gov/21592443/
https://pubmed.ncbi.nlm.nih.gov/30084191/
https://pubmed.ncbi.nlm.nih.gov/30084191/

	Barriers and facilitators to anal cancer screening among people living with HIV in Puerto Rico
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Statistical analysis

	Results
	Discussion
	Strengths and limitations

	Conclusion
	Acknowledgements
	References


