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INTRODUCTION

The incidence of anal cancer is increasing in the general 
population, and men and women living with hiv are the 
population at highest risk1–3. Like cervical cancer, anal 
cancer is caused by persistent infection with oncogenic 
human papillomavirus (hpv) types4,5, which can lead to 
high-grade squamous intraepithelial lesions (hsils), the 
precursor to invasive cancer6.

It is widely hypothesized that anal cancer is preventable 
with treatment of anal hsils, based on analogies between 
the natural histories of anal and cervical cancer7, the known 

high rates of anal and cervical cancers in populations 
with high rates of anal and cervical dysplasia, and the fact 
that detection and treatment of cervical hsil dramatically 
reduced the incidence of cervical cancer with the adop-
tion of routine Papanicolaou (Pap) testing in the 1960s7. 
Although the rate of progression of anal hsil to invasive anal 
cancer remains uncertain8, there is growing evidence that 
treatment of anal hsils reduces progression to cancer9. We 
also know that early detection and treatment of invasive 
anal cancer reduces mortality10.

Many experts encourage anal cancer screening11,12, 
but very few countries have recommended or developed 
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ABSTRACT

Background Anal cancer is potentially preventable through screening. For screening to be implemented, the 
screening procedures must be acceptable to the affected population. The objective of the present study was to 
measure the acceptability of currently available anal cancer screening tests in a population of women living with 
hiv who had experienced the tests.

Methods The ev va study (“Evaluation of Human Immunodeficiency Virus, Human Papillomavirus, and Anal 
Intraepithelial Neoplasia in Women”) is a prospective cohort study of adult women living with hiv in Montreal, 
Quebec. Participants were screened with cervical or anal hpv testing and cervical or anal cytology every 6 months 
for 2 years. High-resolution anoscopy (hra) and digital anal rectal examination (dare) were also performed system-
atically, with biopsies, at baseline and at 2 years. An acceptability questionnaire was administered at the final visit 
or at study withdrawal.

Results Of 124 women who completed the acceptability questionnaire, most considered screening “an absolute 
necessity” in routine care for all women living with hiv [77%; 95% confidence interval (ci): 69% to 84%]. Yearly anal 
cytology or anal hpv testing was considered very acceptable by 81% (95% ci: 73% to 88%); hra every 2 years was 
considered very acceptable by 84% (95% ci: 77% to 90%); and yearly dare was considered very acceptable by 87% 
(95% ci: 79% to 92%). Acceptability increased to more than 95% with a longer proposed time interval. Pain was the 
main reason for lower acceptability.

Conclusions Most participating women considered anal cancer screening necessary and very acceptable. Longer 
screening intervals and adequate pain management could further increase the acceptability of repeated screening.
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national anal cancer screening programs13–16. Hesitation has 
been attributable mainly to insufficiency of the resources 
needed to support and maintain such programs. Addition-
ally, although anal hsils can be effectively treated17, evi-
dence that treatment of hsils reduces the incidence of anal 
cancer is scarce. Ongoing randomized controlled trials are 
assessing the efficacy of identifying and treating anal hsils 
for prevention of invasive anal cancer (see NCT02135419 
at https://ClinicalTrials.gov, https://anchorstudy.org/, 
and ISRCTN14067023 at http://apps.who.int/trialsearch/
Default.aspx).

Meanwhile, even if treatment of hsils is found to lower 
the incidence of anal cancer, a screening test must be 
acceptable to the population18,19. Despite the high accept-
ability of anal cancer screening reported in hiv-positive 
men who have sex with men20–27, transferability of accept-
ability data to women living with hiv cannot be assumed. 
Previous studies have assessed the willingness of women 
living with or without hiv to undergo anal cancer screen-
ing procedures28–32. One study in a mixed-sex cohort (119 
women) of non-specified hiv status assessed the pain felt 
during a high-resolution anoscopy (hra) and willingness to 
undergo future examinations33. However, the acceptability 
of cervical cytology, anal swabs for hpv testing or cytology, 
hra, and digital anal rectal examination (dare) at regular 
frequencies has never been measured and compared in 
women living with hiv who have experienced all proce-
dures. The objective of the present work was to measure 
the acceptability of 3 anal cancer screening procedures 
in a cohort of women living with hiv who experienced the 
tests as part of a study.

METHODS

Study Design and Population
We assessed the acceptability of anal cancer screening 
within the evva study (“Evaluation of Human Immunode-
ficiency Virus, Human Papillomavirus, and Anal Intraepi-
thelial Neoplasia in Women”), a prospective observational 
cohort study of 151 women living with hiv34. Participants 
in the ev va study were women 18 years of age and older 
who were living with hiv in Montreal and who were suffi-
ciently proficient in English or French to provide consent 
and understand the questionnaire. Exclusion criteria were 
pregnancy at recruitment, invasive anal cancer in the past 
or at recruitment, and absence of a cervix (preventing 
cervical specimen collection).

We recruited women during routine care at 4 hi v 
clinics between February 2012 and July 2015. Study visits 
occurred every 6 months for 2 years. Each visit included 
questionnaires, chart reviews, cervical and anal cytology, 
and cervical and anal hpv testing. All participants also 
underwent hra with dare and biopsies at baseline and at 
24 months (final visit), or more often if clinically indicated.

We added an acceptability questionnaire to the evva 
study protocol in May 2013. Subsequently, participants com-
pleted acceptability questionnaires at the last study visit 
or in the event of withdrawal from the study. We provided 
written questionnaires in French or English, depending on 
each participant’s preference. Assistance was available if 
literacy or language proficiency hindered comprehension.

The study was approved by the research ethics boards 
of the McGill University Health Centre and the Centre 
hospitalier de l’Université de Montréal. All participants 
provided voluntary written informed consent.

Screening Tests
Cervical and anal specimens for hpv testing and cytology 
were collected by a trained research nurse. To obtain cervi-
cal samples for cytology, a cytobrush and wooden cervical 
spatula were sequentially inserted through a vaginal spec-
ulum and rotated in the cervix; the process was repeated 
with a second cytobrush for cervical hpv testing. For anal 
cytology and hpv testing, 2 consecutive saline-moistened 
Dacron swabs were inserted 3–5 cm into the anal canal 
and gently rotated during removal to collect epithelial 
cells from the canal walls. The hras were performed by a 
trained anoscopist and included a dare, visualization of 
the perianal region, and palpation of the anal canal with 
a gloved finger. Each hr a consisted of an examination 
of the anal canal through a clear plastic anoscope with 
a magnifying lens (colposcope) after application of 5% 
acetic acid and Lugol’s iodine. At least 2 biopsies targeted 
to areas of greatest concern were taken in all participants, 
using disposable bronchoscopy forceps or reusable baby 
Tischler forceps, after application of 2% xylocaine gel. To 
reduce discomfort after the hra, participants were given 
docusate sodium and 5% xylocaine ointment for as-needed 
home use. Injected xylocaine was used as analgesia during 
hra until May 2013, when the injection was replaced by the  
xylocaine gel. If anal hsil6 was seen on histologic examination 
of the biopsy specimen, the hra was repeated in 6 months, 
and if persistent hsil was confirmed, women were offered 
treatment for anal hsil through regular clinical services.

Questionnaires and Chart Review
A study coordinator collected sociodemographic and past 
medical data from chart reviews and from lifestyle and 
demographic questionnaires at every visit. To limit social 
desirability bias, participants could choose to complete the 
questionnaires with the study coordinator or alone. The 
study coordinator emphasized our adherence to confiden-
tiality, the anonymity of responses, and the importance of 
truthful answers.

For the purposes of the present study, we defined 
acceptability as the extent to which individuals who 
experienced standardized screening procedures endorsed 
the integration of the same procedures into routine care. 
Because no pre-existing “gold standard” was available for 
measuring anal cancer screening acceptability in women 
living with hiv, we drew from validated questionnaires to 
create a measurement tool with maximum validity. Co- 
investigators and collaborators confirmed the face validity 
of the questionnaire. Using ordinal scales with a range of 
0–10, the acceptability questionnaire assessed worry about 
anal cancer, pain with procedures, belief in the necessity 
of anal cancer screening, and the acceptability of the 
procedures at various hypothetical frequencies. Pain and 
acceptability of cervical Pap testing served as a benchmark 
for comparison, because cervical Pap tests are considered 
highly acceptable and are recommended as routine yearly 
screening for women living with hiv in Canada35,36. Women 
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who endorsed low acceptability (acceptability < 5/10) for 
any procedure were asked to provide a reason. All women 
had the opportunity to provide additional comments at the 
end of the questionnaire.

Statistical Analysis
We report means and standard deviations or proportions, 
as appropriate, to describe demographic and clinical 
characteristics and acceptability results. The acceptabil-
ity variable had a non-normal distribution, very polarized 
to the extremes. Consequently, we defined a new binary 
variable, setting acceptability greater than 5 out of 10 as 
“acceptable,” and acceptability of 5 or less out of 10 as “not 
acceptable.” To reach a conservative estimate of accept-
ability, we assigned the instances of acceptability rated 
as exactly 5 out of 10 to the “not acceptable” category. We 
used frequencies and proportions to compare women who 
considered all procedures “acceptable” (that is, accept-
ability ratings >5/10 for all frequencies) with women who 
considered 1 or more procedures “not acceptable” (that 
is, an acceptability rating ≤5/10 for at least 1 proposed 

frequency). We used the Pearson chi-square to compare 
the high- and low-acceptability groups, with p values less 
than 0.05 considered statistically significant. Analyses 
were conducted using the Stata/IC software application 
(version 11.2: StataCorp LP, College Station, TX, U.S.A.).

RESULTS

Of 151 women recruited into evva, 11 (7.3%) withdrew before 
the acceptability questionnaire was implemented in May 
2013. Of the remaining 140 women, 124 (88.6%) completed 
the acceptability questionnaire. The latter group included 
all 117 women who completed the final (24-month) visit 
(100%), and 7 of the 23 women who withdrew from the 
evva study after the acceptability questionnaire was imple-
mented, but before the final visit (30.4%). The remaining 16 
of the 23 who withdrew after the questionnaire was imple-
mented (69.6%) either declined the request to complete it 
or were unreachable.

Table i depicts the baseline characteristics of partici-
pants who completed the acceptability questionnaire 

Characteristic

Completed acceptability 
questionnaire [n (%)]b

Yes No

Participants (n) 124 27

Age group at baseline

18–29 Years 7 (5.7) 0 (0)

30–39 Years 26 (21.0) 7 (25.9)

40–49 Years 53 (42.7) 12 (44.4)

50–70 Years 38 (30.7) 8 (29.6)

Place of birth

Canada 32 (25.8) 3 (11.1)

Africa 53 (42.7) 13 (48.2)

Caribbean 35 (28.2) 8 (29.6)

Other 4 (3.2) 3 (11.1)

Education completed

High school or less 81 (65.3) 16 (59.3)

College or university 43 (34.7) 11 (40.7)

Ever smoked cigarettes

Never 82 (66.1) 21 (77.8)

Past 20 (16.1) 2 (7.4)

Current 22 (17.7) 4 (14.8)

Ever injected drugs

Never 110 (88.7) 26 (96.3)

Past 12 (9.7) 1 (3.7)

Current 2 (1.6) 0 (0)

≥10 Years since HIV diagnosis 61 (49.2) 14 (51.9)

Characteristic

Completed acceptability 
questionnaire [n (%)]b

Yes No

Current CD4 cell count

<200/µL 8 (6.5) 1 (3.7)

200–499/µL 44 (35.5) 9 (33.3)

≥500/µL 72 (58.1) 17 (63.0)

HIV viral load <50 copies/mL 98 (79.0) 22 (81.5)

Sexual preference

Men 114 (91.9) 22 (81.5)

Women, both men and women, 
 or missing answer

10 (8.1) 5 (18.5)

Lifetime anal sex partners (range: 0–20)

Never had anal sex 87 (70.7) 23 (85.1)

1 20 (16.3) 3 (11.1)

≥2 17 (13.7) 1 (3.7)

Anal sex partners in the 6 months 
 preceding baseline

0 119 (96.0) 26 (96.3)

1 5 (4.0) 1 (3.7)

Vaginal sex partners in the 6 months 
 preceding baseline

0 59 (47.6) 10 (37.0)

1 61 (49.2) 16 (59.3)

2 or 3 4 (3.2) 0 (0)

Survivor of past sexual abuse 58 (48.3) 10 (37.0)

Prevalent anal HPV 94 (76.4) 19 (70.4)

a “Evaluation of Human Immunodeficiency Virus, Human Papillomavirus,  
and Anal Intraepithelial Neoplasia in Women.”

b Characteristic totals might not add to 151 because of missing values.
HPV = human papillomavirus.

TABLE I Baseline characteristics of women who did and did not complete the acceptability questionnaire in the EVVA studya
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Acceptability of anal cytology and hpv testing was sim-
ilar to that for yearly cervical Pap testing when proposed as 
yearly screening (81.1%; 95% ci: 73.1% to 87.7%), but those 
tests were even more acceptable than yearly cervical Pap 
tests when proposed as screening every 2 years (96.7%; 95% 
ci: 91.9% to 99.1%) or every 5 years (96.8%; 95% ci: 91.9% to 
99.1%). The level of acceptability of dare was similar to that 
of yearly cervical Pap testing at all frequencies (86.8% for 
yearly; 95% ci: 79.4% to 92.2%; 95.1% for every 2 years; 95% 
ci: 89.6% to 98.2%; and 95.9% for every 5 years; 95% ci: 90.8% 
to 98.7%). Although hra was associated with more pain, hra 
was considered highly acceptable every 2 years by 84.4% of 
respondents (95% ci: 76.8% to 90.4%), every 5 years by 95.1% 
(95% ci: 89.7% to 98.2%), and every 10 years by 96.0% (95% 
ci: 90.8% to 98.7%). Thus, hra every 2 years approached the 
level of acceptability of a yearly cervical Pap test, and hra 
every 5 or 10 years surpassed the acceptability of a yearly 

FIGURE 2 Grade of pain (0, no pain at all; 10, worst pain ever felt) 
reported during anal and cervical cancer screening by 124 participants 
in the EVVA (“Evaluation of Human Immunodeficiency Virus, Human 
Papillomavirus, and Anal Intraepithelial Neoplasia in Women”) study. 
HPV = human papillomavirus; HRA = high-resolution anoscopy; DARE = 
digital anal rectal examination; Swab = cytology and HPV testing.

FIGURE 3 Acceptability of 3 anal cancer screening procedures, 
compared with yearly cervical Pap testing, at various proposed time 
intervals according to 124 participants in the EVVA (“Evaluation of 
Human Immunodeficiency Virus, Human Papillomavirus, and Anal 
Intraepithelial Neoplasia in Women”) study. HRA = high-resolution 
anoscopy; DARE = digital anal rectal examination; Swab = cytology 
and HPV testing.

and those who did not. Most of the evva study participants 
(76.8%) were born outside of Canada; few had previously 
injected drugs (<10%) or were currently injecting drugs 
(<2%); 29% had ever had receptive anal sex; and few 
(<5%) had engaged in receptive anal sex in the preceding 
6 months. Three quarters (75.3%) had a prevalent anal 
hpv infection at baseline. No appreciable differences in 
those characteristics were observed between respondents 
and non-respondents to the acceptability questionnaire 
(p values not shown).

Anal Cancer Worry and Wish for Routine Screening
We assessed participant perceptions of the need for routine 
anal cancer screening in women living with hiv, using 0–10 
scales to measure level of worry about anal cancer and wish 
for routine screening (Figure 1). Regarding worry about 
anal cancer, 28.2% [35/124; 95% confidence interval (ci): 
20.5% to 37.0%] were “not worried at all” (0/10), and 40.3% 
(50/124; 95% ci: 31.6% to 49.5%) were “extremely worried” 
(10/10). Most women (77.4%, 96/124; 95% ci: 69.0% to 84.4%) 
believed that screening was “an absolute necessity” (10/10) 
in routine care for all women with hiv.

Pain
Women rated the pain that they had experienced during 
anal cancer screening procedures from 0 (no pain at all) 
to 10 (worst pain ever felt). For comparison, they also rated 
the pain experienced during cervical cytology and cervical 
hpv testing (Figure 2). Median pain reported with cervical 
cytology and hpv testing, anal cytology and hpv testing, 
and dare was 1 out of 10. For hr a, the grade of pain was 
distributed more widely along the scale, with a median 
grade of 5 out of 10.

Acceptability of Procedures
Figure 3 depicts the acceptability of anal swab, dare, and 
hr a at various proposed frequencies on a scale from 0 
(not acceptable; don’t want to do it ever again) to 10 (very 
acceptable; so easy I could do it even more often) and com-
pares the ratings with the rating for the annual cervical 
Pap, which 85.4% of participants (95% ci: 78.0% to 91.2%) 
considered very acceptable (10/10).

FIGURE 1 Worry about anal cancer and wish for routine screening 
for 124 participants in the EVVA (“Evaluation of Human Immunodefi-
ciency Virus, Human Papillomavirus, and Anal Intraepithelial Neoplasia 
in Women”) study.
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cervical Pap test. At every hypothetical frequency, only 
4.0% of women (5/124; 95% ci: 1.3% to 9.2%) scored the 
acceptability of hra, anal cytology and hpv testing, or 
dare as low (≤5/10).

Participant Characteristics Associated with  
Low Acceptability
We compared women who considered all screening pro-
cedures acceptable at all proposed frequencies (that is, 
acceptability consistently rated at >5/10) with women who 
considered at least 1 anal screening procedure not accept-
able (that is, acceptability rated at ≤5/10 for at least 1 pro-
posed frequency, Table ii). The only statistically significant 
association identified was between high acceptability and 
belief that anal cancer screening in women living with hiv 
was necessary. Although 36.4% of women expressing lower 
acceptability of anal procedures were survivors of sexual 
abuse, and 51.0% of the women expressing higher accept-
ability were, the difference was not statistically significant.

Reasons for Low Acceptability
When a participant rated a procedure’s acceptability as 
5 or less out of 10 at a particular frequency (for example, 
every 2 years), she was encouraged to provide a reason. The 
reported reasons for low acceptability of screening proce-
dures were pain (n = 4 for anal cytology and hpv testing, 
n = 9 for hra, n = 5 for dare), embarrassment (n = 1 for anal 
cytology and hpv testing), and the duration of the proce-
dure (n = 2 for hra, n = 1 for dare). One woman who had not 
disclosed any past sexual abuse in the sociodemographic 
questionnaire reported an intense, painful “pulsating 
sensation” for 1 day after the biopsies and felt as if she 
“had been raped.” A fear that lesions would spread because 
of biopsies and a fear of discovering a new problem with 
screening were also mentioned by 2 other participants.

DISCUSSION

To our knowledge, the present study is the first to assess the 
acceptability of multiple anal cancer screening procedures 
in a cohort of women living with hiv who experienced those 
procedures. Almost all the participants believed that anal 
cancer screening in women living with hiv is an “absolute 
necessity,” characterizing anal swab, dare, and hra as “very 
acceptable.” The acceptability of procedures increased as 
the proposed frequency of screening decreased.

Pain was the main factor limiting acceptability, espe-
cially for hra, which, in the evva study protocol, included 
systematic targeted biopsies. In another study in which 
39% of participants had biopsies taken during hra, higher 
scores for pain during hra were reported by women than by 
men (median: 4/10 for women; 2/10 for men)33. Screening 
procedures in a national program would most likely not 
include systematic biopsies with every hra, and the test 
would therefore be less painful. However, considering 
that pain was reported even with anal swabs and dare, 
use of topical anesthetics such as xylocaine gel could be 
considered, as needed, for all anal screening procedures to 
improve the acceptability of repeated screening.

The demographics of our study population are rel-
atively representative of women living with hiv in the 

province of Quebec, where 72% of new hiv diagnoses are 
made in women born in Africa or the Caribbean37. Notably, 
compared with women living with hiv in other provinces 
in Canada38,39, few of our participants identified as Indig-
enous (<2%) and few reported a history of injecting drugs 
(11%). Additionally, our cohort was limited to women with a 
cervix because data collection included cervical sampling.

We found no associations between specif ic char-
acteristics and lower acceptability in our cohort, either 
because of our small sample, selection bias, or true lack 
of associations. Previous studies have suggested that a 
history of sexual assault or other trauma might negatively 
affect uptake of anogenital cancer screening23,28,40. How-
ever, we observed no such association in our cohort even 
though almost half our participants disclosed past sexual 
abuse. On the contrary, our results indicate that many 
women who have a history of previous trauma might want 
anal cancer screening. Based on principles of trauma- 
informed care, we recommend that, when deciding whether 
to offer anal cancer screening, providers be thoughtful 
about the high prevalence of trauma-related mental health 
conditions and history of sexual assault among women 
living with hiv41–43. However, that knowledge alone should 
not prohibit screening. Indeed, we recommend avoiding 

TABLE II Characteristics of women living with HIV in the EVVA studya 

who considered anal screening testsb acceptable or not acceptable

Characteristic Acceptable [n (%)]c p 
Value

Yes No

Participants 102 22

Age ≥35 years 82 (80.4) 21 (95.5) 0.09

Born in Canada 24 (23.5) 8 (36.4) 0.21

Completed college or university 33 (32.4) 10 (45.5) 0.24

Smoked cigarettes (ever) 32 (31.4) 10 (45.5) 0.21

Injected drugs (ever) 11 (10.8) 3 (13.6) 0.70

Survivor of past sexual abuse 50 (51.0) 8 (36.4) 0.21

≥10 Years since HIV diagnosis 48 (47.1) 13 (59.1) 0.31

Past anal sex (ever) 30 (29.4) 7 (31.8) 0.82

Pain >5d 47 (46.1) 14 (63.6) 0.14

Worry about anal cancer >5 59 (57.8) 8 (36.4) 0.07

Wish for routine screening >5e 95 (93.1) 17 (77.3) 0.02

a “Evaluation of Human Immunodeficiency Virus, Human Papillomavirus, 
and Anal Intraepithelial Neoplasia in Women.”

b Cytology and human papillomavirus (HPV) testing, digital anal rectal 
examination (DARE), and high-resolution anoscopy (HRA).

c Acceptability was rated on a scale of 0 (not acceptable; don’t want 
to do it ever again) to 10 (very acceptable; so easy I could do it even 
more often). “Acceptable” was defined as all acceptability scores 
being 6 or more out of 10 for all procedures at all intervals. “Not 
acceptable” was defined as an acceptability score of 5 or less out 
of 10 for at least 1 procedure at 1 proposed screening interval.

d For any anal screening procedure or cervical Pap test.
e Assessed using the question “To what extent would you want anal 

cancer screening to become part of routine care for all women living 
with HIV?” Responses were rated on a scale from 0 (I’m against it) 
to 10 (it’s an absolute necessity).
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the assumption that all trauma is a barrier to anogenital 
cancer screening43.

Although our study focused on acceptability among 
women who had experienced the screening procedures 
in a study setting, other research teams have documented 
the level of willingness to receive anal cancer screening in 
populations of women living with or without hiv. Battaglia 
et al.28 assessed willingness to participate in anal cancer 
screening research in 200 women living with hiv who were 
recruited between 2011 and 2013 in two U.S. hiv clinics. The 
group included 16 women who had previously undergone 
hra and 48 who had previously had an anal swab for cytol-
ogy. The authors found that the proportion of the group 
willing to participate in research was 65%, and women 
who were older, who had previously used injectable drugs, 
or who had previously experienced hra were more likely to 
accept screening. The most common barrier to participation 
was fear of pain. In a recent retrospective review, Lam et 
al.32 used chart review to assess the unacceptability of hra 
in people living with hiv who completed a first-time hra at 
Kaiser Permanente Northern California (2008–2013), tally-
ing indicators of intolerability such as hra performed under 
sedation, prescription for post-hra opioid analgesia, or an 
emergency room visit within 1 week after the hra. Based 
on those criteria, the authors found lower acceptability 
among women (5/36, 13.9%) than among men who have sex 
with men (80/1498, 5.3%) or men who do not have sex with 
men (10/323, 3.1%). Lam et al.32 also used a mailed survey 
to assess the acceptability of hra; all survey respondents 
(1 woman, 47 men) indicated willingness to undergo hra 
again if recommended. In a population of 106 people living 
with hiv in France, including 17 women, a study of hpv self- 
sampling reported 91% acceptability (that is, accomplish-
ment of self-sampling)31. In women who were hiv-negative, 
only 28% of 404 women in one study were “very interested” 
in screening with anal cytology30, and in another study, 
67% of 370 women were “probably” or “definitely” willing 
to get an anal Pap test, unless their doctor recommended it, 
in which case, 93% were willing to proceed with the test29.

The foregoing findings from multiple studies, when 
considered in tandem with the present work, suggest that 
willingness to receive anal cancer screening might be 
higher in women living with hiv than in women who are 
hiv-negative—at least in research settings. That discrep-
ancy, if true, might ref lect awareness gained about hiv- 
related cancers during the research process, or it might be 
attributable to other factors.

Despite the relative openness of members of high-risk 
groups to being screened for anal cancer44–47, physician 
hesitation can be a barrier to implementation of anal cancer 
screening. For example, a survey administered to 36 hiv 
physicians in Australia about dare for anal cancer screen-
ing of hiv-positive men who have sex with men revealed that 
32% of the responding physicians perceived acceptability 
by patients to be a barrier to implementing yearly dare 
in their practice. Additionally, 47% cited lack of time as a 
barrier, and only 22% felt confident in recognizing anal 
cancer using dare48. Another study that conducted focus 
group discussions in Hawaii further highlighted reluctance 
on the part of health and social service providers to discuss 
anal cancer49.

The main limitation of our study is external generaliz-
ability. The results authentically reflect the perspectives of 
women living with hiv in Montreal, Quebec, who agreed to 
participate in an anal and cervical cancer screening study, 
who reviewed a consent form containing information 
about anal cancer risk and screening procedures, and who 
experienced the procedures at least once. The information 
provided to them might have influenced their perception 
of the necessity of the procedures. Selection bias is also 
present, because women who declined to participate in 
the anal cancer screening study were not included in the 
acceptability assessment. Additionally, 27 participants did 
not complete the acceptability questionnaire. We know 
that at least 5 of the 11 women who withdrew before imple-
mentation of the acceptability questionnaire withdrew for 
unrelated reasons. However, the reasons for withdrawal by 
the others are not as clear and could be related to the accept-
ability of the anal cancer screening procedures. Those 
nonresponses to the questionnaire might have altered the 
acceptability results. Based on those factors, acceptability 
results in our study are presumed to be higher than those 
for all women living with hiv.

Caution should be exercised when applying our find-
ings at the individual level or across populations, because 
all screening carries potential psychosocial effects. Indeed, 
studies in men who have sex with men have reported a 
non-negligible psychological effect of awaiting or receiv-
ing anal cancer screening results26. To our knowledge, 
the psychological effect of anal cancer screening has not 
been investigated in trans- or cisgender women, although 
the psychosocial effects of cervical cancer screening have 
been explored50–54.

CONCLUSIONS

Almost all women living with hiv who participated in the 
ev va study considered anal cancer screening to be very 
acceptable and believed that it should be part of routine 
care. That shared belief carries with it an urgent need for 
evidence supporting or refuting the benefit of anal cancer 
screening, so that women living with hiv can remain con-
fident that they are receiving the best available care. The 
median level of pain associated with dare and an anal swab 
was no greater than that associated with cervical Pap tests. 
Although pain was of greater concern for hra, most women 
found hr a acceptable. Acceptability of all procedures 
increased to more than 95% with longer proposed time 
intervals between screening procedures.

Our findings are novel because they are based on 
women’s firsthand experience with having undergone all 
procedures multiple times, rather than on consideration of 
a hypothetical or future testing experience. We therefore 
expect that screening uptake by women living with hiv will 
be high if anal cancer screening becomes the standard of 
care in that population. The anal cancer screening experi-
ences of women living with hiv might be further optimized 
if providers ref lect on the reasons, such as pain, for low 
acceptability on the part of some women, and if mitiga-
tion of those factors is instituted. That knowledge will be 
important for test implementation if anal cancer screening 
is eventually recommended in the hiv-affected population.



ACCEPTABILITY OF ANAL CANCER SCREENING IN THE EVVA STUDY, Kaufman et al.

25Current Oncology, Vol. 27, No. 1, February 2020 © 2020 Multimed Inc.

ACKNOWLEDGMENTS
We thank the participants for the generous contribution of their 
time and for their commitment to our study, the referring physicians 
and clinics, and all members of the evva Study Group, whose help 
and contributions made the realization of this project possible.

This work was supported by the Canadian Institutes of Health 
Research (grants hib-112310 and hib-115702) and the hiv/aids 
network of the Fonds de recherche du Québec–Santé (frqs). AdP 
received salary support from the frqs, the Fédération des méde-
cins omnipraticiens du Québec, and the Ministère de la Santé et des 
Services sociaux through an LE-250 scholarship. MHM received 
salary support from the frqs.

CONFLICT OF INTEREST DISCLOSURES
We have read and understood Current Oncology’s policy on 
disclosing conf licts of interest, and we declare the following 
interests: AdP’s and MBK’s institution has received funding from 
ViiV Healthcare, Merck, Gilead, and Janssen for hiv or hepatitis C 
treatment trials in which they were site principal investigators 
or co-investigators, and both received consulting fees from ViiV 
Healthcare and Merck. MBK has received grants from Merck (hiv 
Division) and ViiV Healthcare for research projects, and has also 
received consulting fees from Bristol–Myers Squibb and Gilead. 
LC has received consulting fees from Merck (hiv Division), Gilead, 
and ViiV Healthcare. FC has received grants from Roche Diagnos-
tics and Merck Sharp and Dohme for research projects; speaker 
fees from Merck Sharp and Dohme and Roche Diagnostics; and 
consulting fees from Merck Sharp and Dohme. All other authors 
have no conflicts to disclose.

AUTHOR AFFILIATIONS
*Department of Family Medicine, McGill University, Montreal, 
QC; †Cumming School of Medicine, University of Calgary, Calgary, 
AB; ‡Chronic Viral Illness Service, McGill University Health Cen-
tre, Montreal, QC; §Department of Community Health Sciences, 
Cumming School of Medicine, University of Calgary, Calgary, AB; 
||Départements d’obstétrique–gynécologie et de médecine sociale 
et préventive, Centre hospitalier de l’Université de Montréal and 
Université de Montréal, Montreal, QC; #Department of Family 
and Community Medicine and Centre for Urban Health Solutions, 
St. Michael’s Hospital, and Department of Family and Community 
Medicine and Dalla Lana School of Public Health, University of 
Toronto, Toronto, ON; **Canadian Institutes of Health Research, 
Canadian hiv Trials Network, Vancouver, BC; ††Clinique médicale 
l’Actuel, Montreal, QC; ‡‡Department of Pathology, McGill Univer-
sity, and McGill University Health Centre, Montreal, QC; §§Dépar-
tement de microbiologie, infectiologie, et immunologie, Centre 
hospitalier de l’Université de Montréal and Université de Montréal, 
Montreal, QC; ||||Members: M. Auger, A.N. Burchell, L. Charest, 
P. Coté, F. Coutlée, C. de Castro, L. del Balso, A. de Pokomandy, 
M. Fernet, G. Ghattas (in memoriam), E. Kaufman, M. Klein, 
R. Lalonde, R. Leblanc, B. Lessard, M. Loutfy, V. Marcus, M.H. 
Mayrand, M. Munoz, M. Potter, H. Preziosi, S. Rodrigues-Coutlée, 
D. Rouleau, J.P. Routy, H. Trottier, and T. Williamson.

REFERENCES
 1. van der Zee RP, Richel O, de Vries HJ, Prins JM. The increasing 

incidence of anal cancer: can it be explained by trends in risk 
groups? Neth J Med 2013;71:401–11.

 2. Si lverberg MJ, Lau B, Just ice AC, et al. on beha lf of t he 
North American aids Cohort Collaboration on Research 
and Design of Iedea. Risk of anal cancer in hiv-infected and 
hiv-uninfected individuals in North America. Clin Infect Dis 
2012;54:1026–34.

 3. Shiels MS, Cole SR, Kirk GD, Poole C. A meta-analysis of the 
incidence of non-aids cancers in hiv-infected individuals. J 
Acquir Immune Defic Syndr 2009;52:611–22.

 4. Roldan Urgoiti GB, Gustafson K, Klimowicz AC, Petrillo SK, 
Magliocco AM, Doll CM. The prognostic value of hpv status 
and p16 expression in patients with carcinoma of the anal 
canal. PLoS One 2014;9:e108790.

 5. Joseph DA, Miller JW, Wu X, et al. Understanding the burden 
of human papillomavirus-associated anal cancers in the U.S. 
Cancer 2008;113(suppl):2892–900.

 6. Darragh TM, Colgan TJ, Cox JT, et al. on behalf of the mem-
bers of the last Project Work Groups. The Lower Anogenital 
Squamous Terminology Standardization Project for hpv- 
associated lesions: background and consensus recommen-
dations from the College of American Pathologists and the 
American Society for Colposcopy and Cervical Pathology. J 
Low Genit Tract Dis 2012;16:205–42. [Erratum in: J Low Genit 
Tract Dis 2013;17:368]

 7. Kitchener HC, Castle PE, Cox JT. Chapter 7: achievements 
and limitations of cervical cytology screening. Vaccine 2006; 
24(suppl 3):S63–70.

 8. Tong WW, Jin F, McHugh LC, et al. Progression to and sponta-
neous regression of high-grade anal squamous intraepithe-
lial lesions in hiv-infected and uninfected men. AIDS 2013; 
27:2233–43.

 9. Weis SE, Vecino I, Pogoda JM, Susa JS. Treatment of high-grade 
anal intraepithelial neoplasia with infrared coagulation in 
a primary care population of hiv-infected men and women. 
Dis Colon Rectum 2012;55:1236–43.

 10. Madeleine MM, Newcomer LM. Cancer of the anus. In: Ries 
LAG, Young JL, Keel GE, Eisner MP, Lin YD, Horner MJD, 
eds. Cancer Survival Among Adults : US SEER Program, 
1988–2001, Patient and Tumor Characteristics [seer survival 
monograph]. Bethesda, MD: United States, National Cancer 
Institute; 2007: 43–8.

 11. Kreuter A, Esser S, Wieland U. Anal cancer screening. J Am 
Acad Dermatol 2015;72:367–8.

 12. Palefsky JM. Screening to prevent anal cancer: current thinking 
and future directions. Cancer Cytopathol 2015;123:509–10.

 13. Alam NN, White DA, Narang SK, Daniels IR, Smart NJ. 
Systematic review of guidelines for the assessment and 
management of high grade anal intraepithelial neoplasia 
(ain ii/iii). Colorectal Dis 2016;18:135–46.

 14. European AIDS Clinical Society (eacs). Guidelines. Ver. 7.02. 
Brussels, Belgium: eacs; 2014.

 15. New York State, Department of Health, AIDS Institute. Anal 
Dysplasia and Cancer Guideline. Albany, NY: Department of 
Health; 2007.

 16. Esser S, Kreuter A, Oette M, et al. German–Austrian guidelines 
on anal dysplasia and anal cancer in hiv-positive individuals: 
prevention, diagnosis, and treatment. J Dtsch Dermatol Ges 
2015;13:1302–19.

 17. Nathan M, Hickey N, Mayuranathan L, Vowler SL, Singh N. 
Treatment of anal human papillomavirus-associated disease: 
a long term outcome study. Int J STD AIDS 2008;19:445–9.

 18. World Health Organization (who). Screening for Various 
Cancers [Web page]. Geneva, Switzerland: who; n.d. [Available 
at: http://www.who.int/cancer/detection/variouscancer/en; 
cited 24 April 2015]

 19. Wilson JM, Jungner YG. Principles and practice of mass 
screening for disease [Spanish]. Bol Oficina Sanit Panam 1968; 
65:281–393.

 20. D’Souza G, Rajan SD, Bhatia R, et al. Uptake and predictors 
of anal cancer screening in men who have sex with men. Am 
J Public Health 2013;103:e88–95.

 21. Davis TW, Goldstone SE, Chen G. Tolerability of anal dysplasia 
screening. J Low Genit Tract Dis 2013;17:404–8.

 24. Siekas LL, Aboulafia DM. Establishing an anal dysplasia clinic 
for hiv-infected men: initial experience. AIDS Read 2009; 
19:178–86.

http://www.who.int/cancer/detection/variouscancer/en


ACCEPTABILITY OF ANAL CANCER SCREENING IN THE EVVA STUDY, Kaufman et al.

26 Current Oncology, Vol. 27, No. 1, February 2020 © 2020 Multimed Inc.

 23. Rosa-Cunha I, Degennaro VA, Hartmann R, et al. Description 
of a pilot anal Pap smear screening program among individ-
uals attending a Veteran’s Affairs hiv clinic. AIDS Patient Care 
STDS 2011;25:213–19.

 24. Read TR, Vodstrcil L, Grulich AE, et al. Acceptability of dig-
ital anal cancer screening examinations in hi v-positive  
homosexual men. HIV Med 2013;14:491–6.

 25. Ong JJ, Grulich A, Walker S, et al. Baseline findings from the 
Anal Cancer Examination (ace) study: screening using digital 
ano-rectal examination in hiv-positive men who have sex with 
men. J Med Screen 2016;23:70–6.

 26. Schofield AM, Sadler L, Nelson L, et al. A prospective study 
of anal cancer screening in hiv-positive and negative msm. 
AIDS 2016;30:1375–83.

 27. Lewis T, Samraj S, Patel R, Sundaram SS. Acceptability of 
digital anal cancer screening in hiv-positive men who have 
sex with men attending a U.K. Sexual Health service. Int J 
STD AIDS 2016;27:1138–40.

 28. Battaglia TA, Gunn CM, McCoy ME, et al. Beliefs about anal 
cancer among hiv-infected women: barriers and motivators 
to participation in research. Womens Health Issues 2015; 
25:720–6.

 29. Ferris D, Lambert R, Waller J, et al. Women’s knowledge 
and attitudes toward anal Pap testing. J Low Genit Tract Dis 
2013;17:463–8.

 30. Blankenship SA, Debnath P, Szlachta-McGinn AW, et al. 
Knowledge and acceptability of anal cytology screening 
among women. J Low Genit Tract Dis 2016;20:90–6.

 31. Tamalet C, Ravaux I, Dhiver C, Menard A, Colson P, Stein A. 
Feasibility and acceptability of anal self-sampling for human 
papillomavirus screening in hiv-infected patients. Intervirology 
2016;59:118–22.

 32. 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;19:716–23.

 33. De-Masi A, Davis E, Cuming T, et al. The acceptability of high 
resolution anoscopy examination in patients attending a 
tertiary referral centre. BMC Cancer 2018;18:554.

 34. de Pokomandy A, Kaufman E, de Castro C, et al. on behalf 
of the ev va Study Group. The ev va cohort study: anal and 
cervical type-specific human papillomavirus prevalence, 
persistence, and cytologic findings in women living with hiv. 
J Infect Dis 2017;216:447–56.

 35. Dickinson J, Tsakonas E, Conner Gorber S, et al. on behalf 
of the Canadian Task Force on Preventive Health Care. 
Recommendations on screening for cervical cancer. CMAJ 
2013;185:35–45.

 36. Working Group on Guidelines for Cervical Cancer Screen-
ing in Quebec. Guidelines on Cervical Cancer Screening in 
Quebec. Quebec, QC: Institut national de santé publique 
du Québec; 2011.

 37. Bitera R, Fauvel M, Alary M, Tremblay C, Hastie M. Surveil-
lance Program for Infection with the Human Immunodeficiency 
Virus (HIV) in Quebec: 2016 Annual Report. Quebec, QC: 
Institut national de santé publique du Québec; 2016.

 38. The Public Health Agency of Canada (ph ac). Summary: 
Estimates of HIV Incidence, Prevalence, and Proportion 
Undiagnosed in Canada, 2014. Ottawa, ON: phac; 2015.

 39. Bourgeois AC, Edmunds M, Awan A, Jonah L, Varsaneux O, Siu 

W. hiv in Canada—surveillance report, 2016. Can Commun 
Dis Rep 2017;43:248–56.

 40. Tello MA, Jenckes M, Gaver J, Anderson JR, Moore RD, 
Chander G. Barriers to recommended gynecologic care in an 
urban United States hiv clinic. J Womens Health (Larchmt) 2010; 
19:1511–18.

 41. Unnikrishnan B, Jagannath V, Ramapuram JT, Achappa B, 
Madi D. Study of depression and its associated factors among 
women living with hiv/aids in Coastal South India. ISRN AIDS 
2012;2012: 684972.

 42. Kalichman SC, Sikkema KJ, DiFonzo K, Luke W, Austin J. 
Emotional adjustment in survivors of sexual assault living 
with hiv–aids. J Trauma Stress 2002;15:289–96.

 43. Logie CH, Kaida A, de Pokomandy A, et al. on behalf of the 
chiwos Research Team. Prevalence and correlates of forced 
sex as a self-reported mode of hiv acquisition among a cohort 
of women living with hiv in Canada. J Interpers Violence 2017;: 
[Epub ahead of print].

 44. McNeil C, Pinera C, Maldonado Y, Levy V. Acceptability of 
anal Pap self-screening in high-risk women: findings from 
English and Spanish focus groups in Northern California. 
Sex Transm Infect 2011;87(suppl 1):A200.

 45. Ong JJ, Temple-Smith M, Chen M, Walker S, Grulich A, Fairley 
CK. Exploring anal self-examination as a means of screening 
for anal cancer in hiv positive men who have sex with men: a 
qualitative study. BMC Public Health 2014;14:1257.

 46. 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;100:1123–9.

 47. Seay J, Sadiq T, Roytburd K, Menezes P, Quinlivan EB. High 
acceptance rate of anal Pap screening despite limited knowl-
edge about anal dysplasia among hiv+ msm [abstract]. Infect 
Agent Cancer 2010;5(suppl 1):A31.

 48. Ong J, Chen M, Temple-Smith M, et al. The inside story. Physi-
cians’ views on digital ano-rectal examination for anal cancer 
screening of hiv positive men who have sex with men. J Med 
Screen 2013;20:188–91.

 49. Ka’opua LS, Cassel K, Shiramizu B, et al. Addressing risk and 
reluctance at the nexus of hiv and anal cancer screening. 
Health Promot Pract 2016;17:21–30.

 50. Pirotta M, Ung L, Stein A, et al. The psychosocial burden of 
human papillomavirus related disease and screening inter-
ventions. Sex Transm Infect 2009;85:508–13.

 51. Sharp L, Cotton S, Carsin AE, et al. on behalf of the tombola 
group. Factors associated with psychological distress fol-
lowing colposcopy among women with low-grade abnormal 
cervical cytology: a prospective study within the Trial of 
Management of Borderline and Other Low-Grade Abnormal 
Smears (tombola). Psychooncology 2013;22:368–80.

 52. Damasus-Awatai G, Freeman-Wang T. Human papilloma 
virus and cervical screening. Curr Opin Obstet Gynecol 2003; 
15:473–7.

 53. Idestrom M, Milsom I, Andersson-Ellstrom A. Women’s expe-
rience of coping with a positive Pap smear: a register-based 
study of women with two consecutive Pap smears reported 
as cin 1. Acta Obstet Gynecol Scand 2003;82:756–61.

 54. French DP, Maissi E, Marteau TM. The psychological costs 
of inadequate cervical smear test results: three-month 
follow-up. Psychooncology 2006;15:498–508.


