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An estimated one-quarter of all people living with 
HIV in Canada are women,1 and cisgender women 
with HIV have a higher risk of cervical cancer than 

HIV-negative cisgender women2–4 because of a higher per-
sistence of high-risk human papillomavirus (HPV) infec-
tions.5–7 Cervical cancer has been an AIDS-defining condi-
tion since 1993.8–10 It is the 16th leading cause of death 
among women in Canada11 but the third leading cause of 
death among women in low-income countries,12 which are 
often regions with the greatest burden of HIV.13

Cervical cancer is largely preventable with routine cervi-
cal cancer screening (Papanicolaou smears) and HPV vacci-
nation.14,15 Since the introduction of Pap smears, the inci-
dence of cervical cancer has decreased dramatically in Canada 

and has stabilized since 2006 at 7–8 per 100 000 women.11 
Canadian guidelines recommend yearly cervical cytology 
for women with HIV and do not consider HPV cotesting in 
this population.16–20 In the United States, recommendations 
were recently modified to increase cervical cancer screening 
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Background: Cisgender women with HIV experience an elevated risk of cervical cancer compared with HIV-negative women, but this 
cancer can be prevented through regular cervical cancer screening. Our study objective was to measure adherence to current national 
cervical cancer screening guidelines among women with HIV in 3 Canadian provinces and identify factors associated with delays.

Methods: We conducted a cross-sectional study using the baseline questionnaire of the Canadian HIV Women’s Sexual and Repro-
ductive Health Cohort Study (CHIWOS). Participants were recruited through clinics, peers and community organizations in British 
Columbia, Ontario and Quebec. Women were eligible for inclusion if they were cisgender female with HIV, aged 21–70 years, and never 
had cervicectomy/hysterectomy.

Results: Of 1189 eligible participants, 815 (68.5%) had received cervical cancer screening less than 1 year ago (i.e., as recommended), 
211 (17.7%) 1–3 years ago (i.e., moderate delay) and 163 (13.7%) at least 3 years ago or never (i.e., long delay). Overall, 309 (26.0%) 
had never discussed the need for a Papanicolaou smear with a nurse/doctor. Factors associated with a long delay were living in Ontario 
(adjusted odds ratio [OR] 2.51, 95% confidence interval [CI] 1.29–4.88) or Quebec (adjusted OR 3.70, 95% CI 1.79–7.67) (v. BC), being 
sexually inactive in the past 6 months (adjusted OR 2.02, 95% CI 1.25–3.25), having unknown or < 200 cells/mm3 CD4 counts (adjusted 
OR 1.78, 95% CI 1.11–2.85) and having a male HIV care provider (adjusted OR 2.15, 95% CI 1.36–3.42).

Interpretation: Over one-third of women reported cervical cancer screening delays, and one-quarter had never discussed cervical 
cancer screening recommendations with a health care provider. Additional efforts are needed to improve women’s and health care 
providers’ awareness of cervical cancer screening recommendations, particularly among women who are sexually inactive, who are 
immunosuppressed and who have male HIV care providers.
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intervals to every 3 years following 3 consecutive Pap smears 
with normal results, and they included consideration of HPV 
cotesting, where available, for women with HIV who are 
older than 30 years.21 Previous studies in high-income coun-
tries reported that only 29%–58% of women with HIV had 
been screened for cervical cancer in the previous 1–3 years,22–25 
with higher HIV viral loads and lower CD4 counts associated 
with longer delays.24

Our primary objectives were to measure the prevalence of 
self-reported adherence to cervical cancer screening among 
women with HIV in Canada and to identify factors associated 
with delays in cervical cancer screening. A secondary objective 
was to identify participants’ reasons for not receiving cervical 
cancer screening according to the length of the delay, to 
inform future care interventions.

Methods

Study design
We conducted a cross-sectional study using the baseline 
questionnaire of the Canadian HIV Women’s Sexual and 
Reproductive Health Cohort Study (CHIWOS). CHIWOS 
(www.chiwos.ca) is a cohort study of 1422 women with HIV, 
grounded in community-based research principles. The 
cohort profile was described in more detail in previous publi-
cations.26,27 Briefly, eligible participants self-identified as 
women with HIV, were 16 years of age or older and resided 
in British Columbia, Ontario or Quebec. Participants were 
recruited through clinics (A.d.P., K.P.-B., I.B., N.P., M.L.), 
peers and community organizations (D.B., K.P.-B., A.K.) 
using a nonrandom, purposive sampling strategy.28 Within 
each province, we aimed to recruit women according to the 
same geographical distribution as that reported by public 
health reports.26 Purposive sampling was also done to recruit 
trans women, Indigenous women, women who inject drugs 
and young women (< 30 yr) to allow analysis of health care 
access and outcomes for these specific vulnerable popula-
tions. Throughout this paper, we used the term women with 
HIV rather than females with HIV to respect community pref-
erence on language.29

Data source
For the present analysis, we used data from the baseline ques-
tionnaire (see Appendix 1, available at www.cmajopen.ca/ 
content/7/2/E217/suppl/DC1 and at www.chiwos.ca; A.d.P., 
A.B, K.S., N.O., D.B., K.P.-B., I.B., N.P., M.L. and A.K. par-
ticipated in writing the questionnaire) completed between 
August 2013 and May 2015. Trained peer research associates 
(women with lived experience with HIV who underwent 
research training) administered questionnaires in English or 
French using the Web-based platform FluidSurveys to facili-
tate data collection. Interviews were conducted in person at 
collaborating HIV clinics, at AIDS service or community 
organizations, in women’s homes or by phone or Skype for 
participants living in rural areas. We restricted the present 
analysis to cisgender women eligible for cervical cancer 
screening aged 21–70 years, excluding women who reported 

previous cervicectomy/hysterectomy and those who answered 
“don’t know” or “prefer not to answer” or did not respond to 
the 2 questions on Pap smear testing.

Primary outcome
The primary outcome was delay in cervical cancer screening 
(either a moderate delay, i.e., reporting their last Pap smear 
was 1–3 years ago, or a long delay, i.e., reporting their last 
Pap smear was at least 3 years ago or they had never been 
tested) compared with the recommended interval based on 
current Canadian guidelines. Two questions were asked on 
the basis of questions from the Canadian Community 
Health Survey.30 Women were asked: “Have you ever had a 
Pap test? The answer options were (a) yes, (b) no, (c) don’t 
know and (d) prefer not to answer. Women who answered 
yes were then asked: “When, approximately, was the last 
time you had a Pap test?” The answer options were (a) less 
than 6 months ago, (b) 6 months to less than 1 year ago, 
(c) 1 year to less than 3 years ago, (d) 3 years to less than 
5 years ago, (e) 5 years ago or more, (f) don’t know and 
(g) prefer not to answer.

Covariates
Potential correlates for time since last Pap smear included 
characteristics related to sociodemographic factors (age, educa-
tion, ethnicity, household yearly income, city size and province 
of residence); sexual and reproductive health (sexual orienta-
tion, relationship status, sexual activity in previous 6 months, 
experience of sexual violence, having children, menopause sta-
tus, use of hormonal birth control); self-reported markers of 
health (smoking, drug use, body mass index, CD4 count, HIV 
viral load, use of antiretroviral therapy, general health); and 
factors related to health care services (HIV medical care, gen-
der and specialty of HIV care provider, location of clinic, 
travel time from residence to clinic, and whether Pap smears 
were offered at their HIV clinic). The use of a hormonal con-
traceptive method included the birth control pill, hormonal 
intrauterine device, patches, implants, rings or injections.

Statistical analysis
Descriptive statistics (median and interquartile range [IQR] 
for continuous variables, and no. [%] for categorical variables) 
were used to characterize distributions of study variables, with 
95% confidence intervals (CIs) when pertinent. Multinomial 
regression analyses were conducted using a 3-category out-
come based on timing since last Pap smear: less than 1 year 
ago (reference category, recent testing), between 1 and 3 years 
ago (moderate delay), and at least 3 years ago or never (long 
delay). For the analyses including variables for characteristics 
of health care, only women who had accessed HIV care in the 
last year were included. A multivariable model was built 
retaining age by default, but other variables were included if 
unadjusted analyses revealed a significant association for 1 of 
the outcome categories at p < 0.20. Variables were then 
removed if they did not improve in significance or did not 
alter the significance of other variables. Knowledge of 
whether the clinic offered Pap smears was discarded from the 
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multivariable model because of concerns regarding reverse 
causality. Data were analyzed (A.d.P, A.B., K.S., E.D.) with 
Stata version 11.2 (StataCorp LLC).

Ethics approval
The study was reviewed and approved by the Community 
Advisory Committee of the Canadian Institutes of Health 
Research — Canadian HIV Trials Network, and by the 
research ethics boards of Simon Fraser University, University 
of British Columbia Providence Health Care, Women’s Col-
lege Hospital and McGill University Health Centre. All par-
ticipants provided written and voluntary informed consent.

Results

A total of 1422 women completed the baseline interview. The 
median survey completion time was 120 (IQR 90–150) min-
utes. Of the women who completed the interview, 233 were 
excluded from this analysis: 57 identified as trans women, 29 
were younger than 21 years or older than 70 years, 98 had had 
a cervicectomy, 36 had had a hysterectomy and 13 did not 
answer the cervical cancer screening questions. These exclu-
sions yielded a final analytical sample of 1189 women (291 
from BC, 604 from Ontario and 294 from Quebec).

The median age was 42 (IQR 35–50) years; 40% identified 
as white, 31% as African, Caribbean or black, and 22% as 
Indigenous (Table 1). Most (95%) had received HIV medical 
care in the previous year, 83% were taking combination anti-
retroviral therapy and 77% reported that their most recent 
HIV viral load was undetectable (< 50 copies/mL).

Overall, 68.5% of women reported their last Pap smear 
was less than 1 year ago, 17.7% reported that it was between 1 
and 3 years ago, 4.8% said that it was between 3 and 5 years 
ago, 4.6% reported that it was 5 or more years ago and 4.3% 
said they had never had a Pap smear.

Characteristics associated with delays in Pap smear 
testing
Several sociodemographic and HIV clinical care variables 
were associated with delays in Pap smear testing in unadjusted 
analyses (Figure 1). “Not knowing whether Pap smears were 
offered at the HIV clinic” (odds ratio [OR] 2.12, 95% CI 
1.40–3.24 for having the last Pap smear 1–3 years ago, i.e., 
moderate delay; OR 3.54, 95% CI 2.31–5.44, for having it at 
least 3 years ago or never, i.e., long delay) and “Not having 
accessed HIV care in the last year” (OR 3.64, 95% CI 1.99–
6.68, for moderate delay; OR 3.34, 95% CI 1.71–6.52, for 
long delay) showed the strongest associations.

In the adjusted model (Table 2 and Figure 2), women had 
higher odds of a moderate delay in cervical cancer screening if 
they were living in Ontario (adjusted OR 2.28, 95% CI 1.35–
3.87) or if their HIV provider was a man (adjusted OR 1.69, 
95% CI 1.15–2.49). They had lower odds of a moderate delay 
if they identified as African, Caribbean or black (adjusted OR 
0.47, 95% CI 0.29–0.77) or if they were in a relationship 
(adjusted OR 0.62, 95% CI 0.42–0.93). Women had higher 
odds of a long delay if they were living in Ontario (adjusted 

Table 1 (part 1 of 2): Baseline characteristics of participants 
in the Canadian HIV Women’s Sexual and Reproductive 
Health Cohort Study (CHIWOS) included in these analyses

Characteristic

No. (%) of 
participants 
n = 1189*

Age at interview date, yr

    21–34 271 (22.8)

    35–49 612 (51.5)

    50–70 306 (25.7)

Province of residence

    British Columbia 291 (24.5)

    Ontario 604 (50.8)

    Quebec 294 (24.7)

Place of birth

    Canada 748 (62.9)

    Africa 307 (25.8)

    Caribbean 62 (5.2)

    Other 72 (6.1)

Ethnicity

    Indigenous 256 (21.5)

    African, Caribbean or black 371 (31.2)

    White 478 (40.2)

    Other 84 (7.1)

Size of city of residence

    Small (< 30 000 population) 71 (6.0)

    Medium (30 000–99 999 population) 139 (11.7)

    Large (≥ 100 000 population) 979 (82.3)

Education level

    Less than high school or don’t know/prefer not  
    to answer

181 (15.2)

    High school or higher 1008 (84.8)

Household gross yearly income, Can$

    < 20 000 738 (62.1)

    ≥ 20 000 418 (35.2)

Smoking status

    Current/occasional smoker 503 (42.3)

    Former smoker 140 (11.8)

    Never smoked 540 (45.4)

Injection drug use

    Current user 99 (8.3)

    Former user 262 (22.0)

    Never used 808 (68.0)

Time since HIV diagnosis, yr

    < 6 298 (25.1)

    6–14 466 (39.2)

    > 14 386 (32.5)
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OR 2.51, 95% CI 1.29–4.88) or Quebec (adjusted OR 3.70, 
95% CI 1.79–7.67), were sexually inactive (adjusted OR 2.02, 
95% CI 1.25–3.25), had CD4 counts that were unknown or 
less than 200 cells/mm3 (adjusted OR 1.78, 95% CI 1.11–
2.85) or if their HIV provider was a man (adjusted OR 2.15, 
95% CI 1.36–3.42).

Reasons for delay in Pap smear testing
When participants were asked if a doctor or nurse had ever 
discussed with them the need for a regular Pap smear, 306 
(25.7%) answered no. This proportion rose to 57.1% 
(64/112) for women who had previously had a Pap smear but 
it had been at least 3 years ago, and to 72.5% (37/51) for 
women who had never had a Pap smear. The most common 
self-reported reason for not having a Pap smear in the past 
12 months (women could select multiple answers) was “not 
getting around to it” (47%, 174/374) followed by “not think-
ing it was necessary” (38%, 142/374), “disliking having the 
procedure done” (20%, 74/374), “my health care provider has 
never mentioned it” (19%, 72/374) and “fear” (14%, 54/374, 
included fear of pain, embarrassment, HIV disclosure or find-
ing something wrong). Reporting “not getting around to it” 
was less common among women with long delays than among 
women with moderate delays (36%, 58/163 v. 55%, 116/211, 
respectively), whereas the opposite was observed for “disliking 

Table 1 (part 2 of 2): Baseline characteristics of participants 
in the Canadian HIV Women’s Sexual and Reproductive 
Health Cohort Study (CHIWOS) included in these analyses

Characteristic

No. (%) of 
participants 
n = 1189*

Received HIV medical care in the last year 1129 (95.0)

Currently taking combination antiretroviral therapy 981 (82.5)

Most recent HIV viral load was undetectable 915 (77.0)

Answer to the question: “Did a doctor or a nurse ever discuss the 
need for regular Pap tests?”

    Yes 880 (74.0)

    No or don’t know 309 (26.0)

Time since last Pap smear, yr

    < 1 815 (68.5)

    1 to < 3 211 (17.7)

    3 to < 5 57 (4.8)

    ≥ 5 55 (4.6)

    Never had a Pap smear 51 (4.2)

*Totals do not always add up to 1189 because of missing values.

 Using hormonal birth control
 Former recreational drug user (v. never)

 In stable relationship
Body mass index ≥ 25
 Former IDU (v. never)

 Travel time from residence to clinic 30−60 min (v. < 30 min)*
 Past sexual violence

 Household yearly income > $20 000
 Former smoker (v. never)
 Ethnicity − ACB (v. white)

 Current recreational drug user (v. never)
 Self-identifies as LGBTTQ
 Small city (< 100 000 pop)

 Ethnicity − Indigenous (v. white)
 Ethnicity − Other (v. white)

 Travel time from residence to clinic > 1 h  (v. < 30 min)*
 HIV provider is other specialty or doesn’t know (v. ID)*

 Current smoker (v. never)
 HIV provider is family physician (v. ID)*

Aged ≥ 50 yr
 Own health self-assessed as fair or poor

 No children
Postmenopausal

 Pap test not offered at HIV clinic*
 Not on ART, and HIV VL > 50 c/mL

 Education less than high school
 Clinic located in rural area (v. urban)*

 Current IDU (v. never)
 On ART, but HIV VL > 50 c/mL

 CD4 < 200 or unknown
 No sex in last 6 mo

 Living in Ontario (v. BC)*
 Male HIV provider*

 Living in Quebec (v. BC)*
 Did not access HIV care in past year

Doesn't know if Pap test offered at HIV clinic*

0 2 4 6 0 2 4 6

Last cervical Pap 1−3 yr ago Last cervical Pap ≥ 3 yr ago, or never

Odds ratio Odds ratio

Point estimate 95% confidence interval

Figure 1: Unadjusted correlates of self-reported time since their most recent Pap smear among HIV-positive women in the Canadian HIV Wom-
en’s Sexual and Reproductive Health Cohort Study, 2013–2015. Note: *Indicates analyses restricted to women who received HIV care in the 
previous year (n = 1129). ACB = African, Caribbean or black, ART = antiretroviral therapy, c = copies, ID = infectious disease specialist, IDU = 
injection drug user, LGBTTQ = lesbian, gay, bisexual, trans, 2-spirit, queer, VL = viral load.
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Table 2 (part 1 of 2): Correlates of self-reported time since their most recent Pap smear among HIV-positive women who had 
received HIV care in the last year, in the Canadian HIV Women’s Sexual and Reproductive Health Cohort Study, 2013–2015 
(multivariable model, n = 1129)

Characteristic n

Time since last Pap smear

0–1 yr
(reference)

n = 791
1–3 yr
n = 190

At least 3 yr or never
n = 148

Row % Row % OR (95% CI) Row % OR (95% CI)

Total 1129 70.1 16.8 NA 13.1 NA

Province of residence 1129

    British Columbia 288 81.6 11.1 Reference 7.3 Reference

    Ontario 556 64.9 21.6 2.28 (1.35–3.87) 13.5 2.51 (1.29–4.88)

    Quebec 285 68.4 13.3 1.81 (0.99–3.33) 18.3 3.70 (1.79–7.67)

Age, yr 1129

    21–49 829 71.9 16.4 Reference 11.8 Reference

    50–70 300 65.3 18.0 1.35 (0.88–2.06) 16.7 1.54 (0.96–2.48)

Ethnicity 1129

    White 464 67.7 19.6 Reference 12.7 Reference

    Indigenous 226 67.7 18.6 1.34 (0.82–2.21) 13.7 1.43 (0.80–2.57)

    African, Caribbean or black 357 76.2 10.6 0.47 (0.29–0.77) 13.2 0.66 (0.37–1.15)

    Other 82 63.4 23.2 1.23 (0.65–2.31) 13.4 1.27 (0.57–2.82)

Education level* 1129

    High school or higher 954 70.0 18.0 Reference 12.0 Reference

    Less than high school 175 70.3 10.3 0.56 (0.30–1.05) 19.4 1.56 (0.90–2.71)

Injection drug use* 1111

    Never 769 69.3 17.7 Reference 13.0 Reference

    Former 253 74.3 15.4 0.73 (0.45–1.19) 10.3 0.71 (0.39–1.31)

    Currently 89 67.4 13.5 0.87 (0.39–1.93) 19.1 1.73 (0.80–3.75)

Relationship status* 1121

    Single, separated, divorced or widowed 753 70.0 16.1 Reference 13.9 Reference

    Legally married, common-law or in a 
    relationship

368 70.1 18.5 0.62 (0.42–0.93) 11.4 0.70 (0.43–1.12)

Had consensual sex in last 6 mo* 1023

    Yes 517 75.6 15.7 Reference 8.7 Reference

    No 506 64.4 18.8 1.26 (0.84–1.87) 16.8 2.02 (1.25–3.25)

Has children 1129

    Yes 764 73.7 14.1 Reference 12.2 Reference

    No 365 62.5 22.5 1.34 (0.92–1.97) 15.1 1.18 (0.74–1.86)

Most recent CD4 count (self-report), cells/mm3 1127

    > 200 893 71.4 17.7 Reference 10.9 Reference

    < 200 or don’t know/prefer not to answer 234 65.4 13.3 0.79 (0.49–1.29) 21.4 1.78 (1.11–2.85)

Current ART and HIV viral load* 1128

    Undetectable HIV viral load (< 50 copies/mL) 906 71.9 16.1 Reference 12.0 Reference

    Taking ART but detectable HIV viral load 
    (> 50 copies/mL)

119 61.3 19.3 1.53 (0.84–2.76) 19.3 1.55 (0.82–2.91)

    Not currently on ART and detectable or 
    unknown HIV viral load

103 65.1 19.4 0.73 (0.45–1.19) 15.5 1.51 (0.77–2.97)
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having the procedure done” (25%, 41/163 v. 16%, 33/211, 
respectively) and “fear” (19%, 31/163 v. 11%, 23/211, respec-
tively) (Figure 3).

Subanalyses to examine interprovincial differences
Pap smear testing in the past year was reported by 81.1% of par-
ticipants living in BC, 63.1% of participants living in Ontario 
and 67.3% of participants living in Quebec. To examine inter-
provincial differences, post-hoc analyses were conducted. In BC, 

114 of the 288 included participants attended an HIV clinic for 
women with HIV and their families located in a provincial 
women’s health hospital. There is no women’s only HIV clinic 
within a women’s only hospital in Quebec or Ontario. We strat-
ified women in BC according to their HIV clinic and found that 
93.0% of women followed at the clinic located in the women’s 
health hospital reported having had a Pap smear in the past year, 
compared with 74.1% of women of BC followed elsewhere and 
66.9% of women in Ontario and Quebec (combined).

Table 2 (part 2 of 2): Correlates of self-reported time since their most recent Pap smear among HIV-positive women who had 
received HIV care in the last year, in the Canadian HIV Women’s Sexual and Reproductive Health Cohort Study, 2013–2015 
(multivariable model, n = 1129)

Characteristic n

Time since last Pap smear

0–1 yr
(reference)

n = 791
1–3 yr
n = 190

At least 3 yr or never
n = 148

Row % Row % OR (95% CI) Row % OR (95% CI)

Had used a type of hormonal birth control 
method in past 6 mo*

1127

    No 1001 68.4 17.5 Reference 14.1 Reference

    Yes 126 83.3 11.1 0.53 (0.27–1.03) 5.6 0.55 (0.24–1.27)

Gender of primary HIV doctor in past yr* 1119

    Woman 472 80.5 12.1 Reference 7.4 Reference

    Man 647 62.6 20.6 1.69 (1.15–2.49) 16.9 2.15 (1.36–3.42)

Note: ART = antiretroviral therapy, CI = confidence interval, NA = not applicable, OR = odds ratio.  
*Participants who answered “Don’t know” or “Prefer not to answer” were excluded from the analyses.

Male HIV provider
Using hormonal birth control

Not on ART, and HIV VL > 50 c/mL
On ART, but HIV VL > 50 c/mL

CD4 < 200 or unknown
No children

No sex in last 6 mo
In stable relationship

Current IDU
Former IDU

Education less than high school
Ethnicity − Other (v. white)
Ethnicity − ACB (v. white)

Ethnicity − Indigenous (v. white)
Aged ≥ 50 yr

Living in Quebec (v. BC)
Living in Ontario (v. BC)

0 2 4 6 8 0 2 4 6 8

Last cervical Pap 1−3 yr ago Last cervical Pap ≥ 3 yr ago, or never

Point estimate 95% confidence interval

Adjusted odds ratio Adjusted odds ratio

Figure 2: Adjusted correlates of self-reported time since their most recent Pap smear among HIV-positive women who accessed HIV care in the 
previous year (n = 1129), in the Canadian HIV Women’s Sexual and Reproductive Health Cohort Study, 2013–2015. Note: ACB = African, 
Caribbean and black, ART = antiretroviral therapy, c = copies, IDU = injection drug user, VL = viral load. The estimates presented are those of 
the multivariable model including all of these variables.
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Interprovincial differences were also identified when we 
applied the adjusted model to women stratified by provinces. 
The gender of the HIV provider had no effect in Quebec, while 
having a male HIV provider strongly increased the odds of a 
long delay in BC (adjusted OR 5.97, 95% CI 1.77–20.21) and of 
both moderate (adjusted OR 1.79, 95% CI 1.02–3.14) and long 
delays in Ontario (adjusted OR 2.18, 95% CI 1.12–4.67).

Interpretation

In this large, cross-sectional analysis of Canadian women liv-
ing with HIV, 68.5% of women self-reported having had a 
Pap smear within the preceding year, as recommended by 
current Canadian cervical cancer screening guidelines.16–20 
Moderate delays were not uncommon, with 17.7% reporting 
that their last Pap test occurred 1–3 years ago. Among women 
who had accessed HIV care in the previous year, women with 
moderate delays tended to live in Ontario; identify with an 
ethnicity other than African, Caribbean or black; be in a rela-
tionship; and have a male HIV provider. Long delays (i.e., 
≥ 3 yr or never), reported by 13.7%, were more common 
among women living in Ontario or Quebec, who were sexu-
ally inactive, who did not know their CD4 count or reported 
having a lower CD4 count, and who reported that their HIV 
provider was a man.

More than a quarter of participants reported that a nurse 
or doctor had never discussed with them the need for regu-
lar cervical cancer screening (73% for women who had 
never had a Pap smear). As previously reported in the gen-
eral population, providers have a crucial role to play in the 
adherence to cervical cancer screening recommendations31,32 
and our results underline the importance of better commu-
nicating the need for cervical cancer screening to women 
with HIV. The specialty of the HIV provider as reported by 
participants did not change the odds of adherence to cervical 
cancer screening. Others previously reported that women 
with HIV receiving care from a gynecologist or family phy-
sician had increased receipt of Pap smears,23,33–36 but when 
looking at the specialty of the HIV provider specifically, 
another study reported an absence of effect.37 Our finding 
could also be due to misclassification of the specialty by par-
ticipants. However, the gender of the HIV provider did 
affect delays in cervical cancer screening, particularly in BC 
and Ontario. This finding was also previously documented 
in Ontario36 and may be due to a combination of male pro-
viders prioritizing different issues and women feeling 
uncomfortable having a gynecological examination done by 
a man. Women with HIV experience disproportionate rates 
of violence38,39 and providing trauma informed care40 could 
also improve women’s care experience. In circumstances 

0 10 20 30 40 50 60

I have not gotten around to it

 Dislike having the procedure done

 Fear

 I have not had sex so do not consider myself at high risk

 I did not think it was necessary

 My health care provider has never mentioned it

 Hard to get an appointment/long wait times

Never (n = 51) ≥ 5 yr (n = 55) 3–5 yr (n = 57) 1–3 yr (n = 211)

Percentage of participants

Figure 3: Percentages of participants who reported various reasons for not having had a Pap smear in the last 12 months, in the Canadian HIV 
Women’s Sexual and Reproductive Health Cohort Study, 2013–2015. Participants are grouped according to the length of time since their most 
recent Pap smear.
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where performing a Pap smear is problematic for either the 
provider or the patient, potential solutions may include 
office/schedule organization;22,41 systematic reminders;42,43 
collaboration with a nurse, female colleague, family physician 
or gynecologist to provide cervical cancer screening;23,33,44 or 
offering HPV self-sampling. Indeed, HPV self-sampling for 
cervical cancer screening has been shown to be very accept-
able and feasible for hard-to-reach women, including ethnic 
minorities and Indigenous women,45,46 particularly when the 
kits are mailed or delivered home in person.32,47–49

Being in a relationship and sexually inactive increased the 
likelihood of cervical cancer screening delays, as previously 
reported by others.50,51 Explanations about HPV-related can-
cers need to specify that the risk remains even if a woman is 
no longer sexually active, because decades can pass between an 
initial HPV infection and the development of cervical cancer. 
The effect direction of ethnicity differs widely in the litera-
ture, but the impact of lower CD4 counts on cervical cancer 
screening adherence was previously reported by others.52,53 
We hypothesize that multiple competing health or social pri-
orities probably lead to postponement of preventive care. The 
interprovincial differences may be caused by a difference in 
providers’ practices, in health care systems, in billing systems, 
in public health promotion of cervical cancer screening or in 
characteristics of women, but they remain unexplained by our 
data. However, the results for women who attended the wom-
en’s HIV clinic in a women’s hospital showed the benefit of 
the clinic’s approach for cervical cancer screening adherence. 
Part of their success is likely due to the “one-stop shop” 
approach, which means that women do not have to seek to 
have all of their care needs met through fragmented care 
delivery.44,54 When this approach is not possible, effective 
communication between providers is essential to ensure inte-
grated care.44

Limitations
There are many strengths to our analysis, including the fact 
that the CHIWOS survey incorporated questions assessing 
multiple factors influencing the receipt of cervical cancer 
screening, incorporating both patient and health care system 
variables. The questionnaires were created and piloted by 
both women with HIV and medical experts.55 CHIWOS is 
the largest Canadian cohort of women with HIV, and 81% of 
all women with HIV in Canada reside in the 3 participating 
provinces. Nevertheless, our study has limitations. Although 
CHIWOS recruited approximately 10% of all women living 
with HIV in Canada, participants were not sampled ran-
domly and may not be representative of all women living 
with HIV in Canada. We do not have data on women who 
declined the invitation to participate, but we assume that they 
would differ in some manner from the participants. The data 
were collected between 3 and 5 years ago. The time since last 
cervical cancer screening was measured using self-report, 
which may underestimate delays because of telescoping bias 
(i.e., women underestimating the time since the test 
occurred); this limitation of self-reported data when compared 
with administrative records has been identified by others.56 

Measurement via interview might also have underestimated 
delay because of social desirability bias. Also, the category 
“1-3 years” may combine delays that would not be perceived 
as clinically significant (e.g., 14 mo) with delays that would be 
more concerning (e.g., 30 mo). Our questions on providers 
were specific to HIV providers. We did not ask whether par-
ticipants received care from a primary care physician other 
than their HIV provider.

Conclusion
Our results confirm the need to improve delivery of cervical 
cancer screening for women with HIV in Canada and indicate 
multiple opportunities to do so. Women with HIV first need 
to access HIV care because lower immunity increases their 
risk for HPV persistence and development of cancers. Once 
women are in care, discussions on cervical cancer screening 
benefits need to occur regularly. More sensitive behaviour and 
attention to patient’s comfort by the Pap smear test performer 
can strongly affect the experience of patients and their ensu-
ing adherence with screening recommendations. HIV care 
providers should facilitate awareness of and access to cervical 
cancer screening for all women with HIV.
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