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Abstract
Cervical dysplasia and cancer are more common and aggressive in HIV-positive women and Papanicolaou (Pap)
testing allows for their earlier identification and treatment. Guidelines recommend annual screening for this
population. This cross-sectional study assessed prevalence and correlates of self-reported Pap testing among
African-Caribbean-Black HIV-positive women who completed an ACASI-administered questionnaire. Participants
were recruited through a community health centre in Toronto, Canada. Pap testing history was assessed by a single
question asking when the last test was done. Logistic regression examined correlates of Pap testing in the previous
year. The 126 participating women’s median age was 40 years (IQR=34-46); 53.2% were East African and 16.7%
Caribbean. 69.9% and 82.1% of women had received a Pap test in the previous year and three years, respectively;
10.6% had never been tested. Age: 35-49 vs. >50 years (OR=6.7,95%,CI=1.7-25.1), being in Canada for >2 years
(OR=4.6,95%,CI=1.6-13.5), having >2 sexual partners (OR=3.4,95%,CI=1.1-10.7) or having seen a family doctor
within 6 months (OR=2.6,95%,CI=1.1-6.2) were significantly associated with Pap testing in the past year. In
conclusion, 70% of participating women did have Pap screening in the past year. Program development to reach the
30% under-screened women should be sought; especially for the 10% who never received screening.

Keywords: HIV; Cervical cancer; Pap testing; Human Papilloma
Virus (HPV)

Introduction
Cervical dysplasia and cancer caused by the Human Papilloma
Virus (HPV) is a significant health burden; globally, cervical cancer is
the 4th most common cancer among women, with incidence and
mortality being highest in developing countries [1]. In 2012, there
were approximately 528,000 new cases of cervical cancer worldwide
and 266,000 deaths, with 87% of deaths occurring in the developing
world [1]. In Canada in 2012, the incidence of cervical cancer was
1,350 new cases, with 390 deaths [2]. Papanicolaou (Pap) cytology
testing identifies pre-invasive cervical lesions and allows for the early
treatment of high-grade dysplasia and the prevention of invasive
cervical cancer. In a study of 13,424 patients in Canada, survival rates
from cervical cancer have improved between 1992-2005 in all age
groups and among all histologic subtypes and geographical regions
[3]. Within Ontario, between 1981 and 2009, incidence of cervical
cancer decreased by 38% and mortality decreased by 59% [4]. The
current screening guidelines in Ontario suggest that sexually active
women undergo Pap cytology testing beginning at age 21 years [4,5].
Screening should occur every three years and can be discontinued at
the age of 70 years, as long as there is an adequate normal cytology
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history within the previous 10 years (i.e. three or more normal Pap
tests) [4,5].
Screening for cervical cancer is especially important in women
with HIV, as cervical dysplasia and cancer are more common and
aggressive amongst them [6-11]. Women with HIV are four times
more likely to develop cervical cancer than the general population due
to impairment of specific immune responses required to control HPV
infection [11]. HIV-1 is classified as being carcinogenic to humans by
the International Agency for Research on Cancer [12]; its
carcinogenicity operates predominantly via immunosuppression,
allowing for increased activity of other oncogenic infections and
impaired cellular surveillance [10,13]. Despite the availability of
effective combination Antiretroviral Therapy (ART), the incidence of
HPV-associated cancers, including cervical and anal cancer, has not
decreased in the HIV-positive population [10,14-16].
The current guidelines for frequency of cervical cancer screening
among the HIV-positive population are different than the general
population: women with HIV should be screened twice in the first year
after diagnosis; if two consecutive Pap tests, done 6 months apart, are
normal, the screening interval can be extended to one year [17]. For
many women with HIV, socio-economic challenges and cultural
factors may present barriers to optimal cervical cancer screening
[18-23]. On the other hand, women with HIV also have frequent
contact with health care providers, a factor which has been shown to
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increase adherence to regular Pap screening [24-25]. There have been
several studies examining Pap testing in the HIV-positive community
and rates of screening range from 30% to 88% [26-34]. Factors
associated with regular screening include access to a primary care
physician [30] or gynecologist [27-29], while the lack of regular
screening is predicted by older [28,35,36] or younger [29] age, lower
education level [29,35], intravenous drug use [26,35,36] and having a
CD4+ count <200 cells/mm [3,29,36].
In Canada, women make up 23% of the HIV-positive population
[37]. From 2009-2011, 23.9% of new HIV diagnoses in Ontario were in
Black persons [38]. Fifty-four percent of positive HIV test reports in
women occur in those who are from a country of high HIV prevalence
(i.e. HIV-endemic country) [39], most likely to be a country in Africa
or the Caribbean. Since 1998, the racial/ethnic composition in the
proportion of positive tests in women has been changing. The
proportion of new HIV diagnoses in women that occurred in White
patients decreased from 53.3% in 1998 to 18.7% in 2008; conversely,
the proportion of new female cases occurring in Black women between
1999-2008 increased from 12.2% to 26.3% [39]. There have not been
any studies specifically examining rates of Pap testing among African
Caribbean Black (ACB) women who are HIV-positive. This is of
interest, as differences in cervical cancer screening rates in the general
population have been observed for several socioeconomic variables
relevant to ACB women. Studies have revealed that women living in
poorer neighborhoods and who are urban immigrants, groups which
are more likely to include ACB women, have lower rates of Pap testing
[20]. The objective of the present study was to determine rates and
correlates of self-reported Pap testing among ACB women with HIV
attending a community health centre in downtown Toronto.

Methods
Study population
Women were recruited to participate in the study from Women’s
Health in Women’s Hands (WHIWH) between April 2009 and
October 2010. WHIWH is a community health centre located in
downtown Toronto, Canada that provides a broad range of health care
services, including primary health care, for approximately 9,000 Black
women and other women of color, particularly immigrant and refugee
women. Criteria for inclusion in the study were: 1) 16 years of age or
older and 2) either the participant, or one of their parents or
grandparents, was born in Africa or the Caribbean. Both HIV-positive
and HIV-negative women were recruited to participate; for the present
study, the statistical analysis has been limited to HIV-positive women.
Participants were only included if written informed consent was
provided. The study was approved by the University of Toronto
Research Ethics Board.

Study Design
The current analysis was a sub-investigation of a larger study, which
was carried out using a cross-sectional design consisting of a single
visit (described in detail elsewhere) [40]. During the study visit, the
participants completed a detailed self-administered survey of 110
questions using the Audio and Computer Assisted Self-administered
Interviewing (ACASI) system. The survey assessed demographic
characteristics (age, education, country of birth and immigration
information, religion, marital status, etc), pregnancy history, sexual
and gynecologic history (contraception use, number of previous
partners, Sexually Transmitted Infection (STI) history, Pap testing
J AIDS Clin Res
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history), general medical history and health-related behaviours
(smoking, alcohol, drug use), and access to health services. The
questionnaire was adapted from the Canadian Community Health
Survey (CCHS), which was developed to assess health status, health
care utilization and health determinants for the Canadian population
[41]. The CCHS is administered by Statistics Canada and was
developed through collaborative efforts between Statistics Canada and
specialists from other provincial/federal departments and academic
fields.

Description of the Pap Testing Questioning
Information on Pap testing was assessed by two questions in the
survey. The first question asked, “when was your last Pap test?”
Participants were asked to choose one response from the options of a)
never, b) less than 6 months ago, c) 6 months to less than one year ago,
d) one year to less than three years ago, e) three years to less than five
years ago, f) more than five years ago, g) don’t know, or h) refuse to
answer. For those who responded that their last Pap had been more
than three years ago, a follow up question asked, “why have you never
had a Pap test in the past three years?” Response options included a)
have not gotten around to it, b) did not think it was necessary, c)
doctor did not think it was necessary, d) personal or family
responsibilities, e) not available at the time it was required, f) not
available in the area, g) wait time was too long, h) transportation
issues, i) language problems, j) cost issues, k) not knowing where to go,
l) worried about pain or embarrassment, m) fear of finding something
wrong or n) other reasons.

Statistical Analysis
Baseline characteristics were summarized using frequencies and
proportions for categorical variables and medians with Interquartile
Ranges (IQR) for continuous variables. Our primary analysis was to
determine the proportion of women who reported having a Pap test in
the past year. Secondary analyses included assessing the proportion of
women who have had a Pap test in the past three years, reasons for not
receiving a Pap test in the past three years and to determine the
demographic, socio-economic, cultural and behavioural factors
associated with a lack of Pap testing in the past year. The rates of Pap
testing among HIV-positive women were summarized with
frequencies and proportions. Correlates of Pap testing in the past one
year were determined using logistic regression models; those correlates
that were significant in the univariate model (p<0.10) were considered
for incorporation into multivariable models.

Results
Baseline characteristics
A total of 126 HIV-positive women completed the questionnaire.
Median age was 40 years (IQR 34-46).The majority of women reported
heterosexual contact as the route of HIV acquisition. Fifty-three
percent of respondents were born in East Africa, while 14.3% were
from Southern Africa, 8.7% from West Africa and 16.7% from the
Caribbean. Participants had been in Canada for a median of four years
(IQR 2-11). Ninety-six percent were on ART at the time of completing
the questionnaire (Table 1).
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History of Pap testing
Of the 126 HIV-positive women who participated in the study,
69.9% reported having a Pap test in the last year. 82% of respondents
had undergone Pap testing in the past three years, while 10.6% had
never had a Pap test. Among women who had not had a Pap test in the
past three years, the most common reasons were “not having gotten
around to it” (45%), “not thinking it was necessary” (15%), “not
knowing where to go” (10%), and “being worried about pain or
embarrassment” (10%). 27% of women reported that they had had a
previously abnormal Pap test and 2.5% reported a previous diagnosis
of cervical cancer (Table 2).

5-9 years

27 (21.6%)

10-19 years

20 (16.0%)

>20 years

15 (12.0%)

HIV Treatment (n=114)
Never

18 (15.9%)

Yes, but not in the past six 16 (14.2%)
months
Yes, in the past six months

79 (69.9%)

Variable

Median (IQR) or Number (Proportion)

Education

Age

Median 40 years (34-46)

No education

15-34 years

32 (25.4%)

Some/completed
School

Elementary 11 (8.8%)

35-49 years

78 (61.9%)
16 (12.7%)

Some/Completed
School

Secondary 46 (36.8%)

≥50years

Some/Completed
University

College/ 61 (48.8%)

Method of HIV Acquisition (n=114)

4 (3.2%)

Sex with a man

84 (73.7%)

Injection drug use

2 (1.8%)

Some/Completed
Education

Blood transfusion

4 (3.5%)

Household Income

Needle stick injury

3 (2.6%)

Less than $10, 000

38 (35.2%)

Don’t know

12 (10.5%)

$10, 000 - $19, 999

37 (34.3%)

None of the above

6 (5.3%)

$20, 000 - $49, 999

30 (27.8%)

Other

3 (2.6%)

$50, 000 or more

3 (2.8%)

Having a Family MD

112 (89.6%)

Region of Birth

Graduate 3 (2.4%)

Having seen family MD in last 67 (53.6%)
six months

Canada

2 (1.6%)

Caribbean

21 (16.7%)

Central Africa

3 (2.4%)

Eastern Africa

67 (53.2%)

Northern Africa

2 (1.6%)

Southern Africa

18 (14.3%)

Western Africa

11 (8.7%)

Other Africa

1 (0.8%)

Timing of Last Pap Test

Other

1 (0.8%)

Never

13 (10.6%)

Pap Test In Past One Year

86 (69.9%)
101 (82.1%)

Religion

Having seen HIV specialist in 67 (53.6%)
last six months

Table 1: Baseline characteristics of 126 HIV-Positive ACB Women in
Study Population. ACB: African Caribbean Black; IQR: Interquartile
Range; MD: Medical Doctor.
Number (Proportion)

Christian

104 (82.5%)

Pap Test in Past Three Years

Muslim

9 (7.1%)

Tested >3 years ago

Other

13 (10.3%)

Pap Results

Duration in Canada

Median 4 years (2-11)

Previous abnormal Pap

<2 years

24 (19.2%)

Previous diagnosis of cervical cancer

2-4 years

39 (31.2%)

Reasons for not having Pap test in past three years (n=22)
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9 (7.1%)

29 (26.9%)
3 (2.5%)
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Not gotten around to it

9 (45.0%)

Did not think it was necessary

3 (15.0%)

Did not know where to go

2 (10.0%)

Worried about pain or embarrassment

2 (10.0%)

Fear of finding something wrong

1 (5.0%)

Other

4 (20.0%)

Table 2: Frequency and results of Pap-testing and reasons for no
testing.

Correlates of Pap Testing
Correlates of self-reported Pap testing in the past one year can be
found in Table 3. Correlates significant in univariate analyses included
age, duration in Canada, number of sexual partners and access to a
primary care practitioner. Women were more likely to have been
screened in the past year if they were aged 35-49 years, compared to
those over the age of 50 (OR=6.7, 95% CI 1.7-25.1, p=0.0013), and
there was a trend for them to have higher rates of screening than those
aged 15-34 years (OR 2.8, 95% CI 0.69-11.6, p=0.10). Having a Pap test
in the past one year was also associated with having been in Canada
for >2 years (OR=4.6, 95% CI 1.6-13.5, p=0.0012), having had >2
sexual partners (OR=3.4, 95% CI 1.1-10.7, p=0.018), being infected via
heterosexual transmission (OR=3.2, 95% CI 1.0-10.4, p=0.025) and
having seen a family doctor within the past six months (OR=2.6, 95%
CI 1.1-6.2, p=0.017). There was a trend towards higher rates of testing
in women reporting an annual household income greater than $10,000
(OR=2.4, 95% CI 0.92-6.3, p=0.045) and in those having completed at
least some secondary school education compared to those who had not
attended school or only had elementary-level education (OR=3.1, 95%
CI 0.91-10.5, p=0.068). Region of birth, religion, marital status,
number of previous pregnancies, age at first sexual intercourse, history
of STIs, ART and having seen an HIV specialist were not associated
with rates of Pap testing in the past one year. No variables were
significant in multivariate analyses (Table 3).

incidence and mortality of invasive cervical cancer have improved
significantly [3,4,42], such that the diagnosis of invasive cervical
cancer now represents a failure to prevent HPV progression and
occurs predominantly in women who have been inadequately screened
[43-45]. Women with HIV are particularly susceptible to the
development of cervical dysplasia and the recommended screening
frequency is different than that of the general population [17]. In our
study of ACB HIV-positive women attending a Toronto community
health centre, approximately 70% reported having a Pap test in the
past year and 82% had had a test within the last three years (which is
the recommended screening interval for HIV-negative women in
Ontario). Unfortunately, 7% of women had not undergone Pap testing
in over 3 years and 10.6% had never had a Pap test.
To our knowledge, there has been only one other study examining
rates of Pap testing in HIV-positive women in Ontario. Leece and
colleagues conducted a retrospective chart review of 218 HIV-positive
women in Ottawa between 2002-2005 and found that only 58% had
undergone Pap testing within a three-year period [30]. While this
study did not specifically distinguish by race/ethnicity, there was no
difference between rates of Pap testing between HIV-positive women
from endemic countries and those who were not from endemic
countries [30]. It is possible that the discrepancy in overall Pap rates
between their study and our study is due to the different time periods
and the different locations between the two studies. Rates of Pap
testing in the general female population across Ontario have been
increasing over time: in 2001, only 41% of women had had a Pap test
within the past year (the recommended screening interval at that time
was every one to two years) [46]. In 2004-2005, 69% of women in
Ontario had undergone Pap testing within the preceding three years
[47]; by 2008-2010, rates had improved to 72% [48]. In fact, the
screening rate of 58% in the Leece study (2002-2005) is comparable to
the rate of screening in the urban female population in Ontario
between 2003-2005, which was 61% [20]. Similarly, the rate of
appropriate screening in our study population (70%) corresponds to
that of the general population in Ontario; in a population-based study
of 3.7 million Ontario women aged 20-69 years between 2008-2010,
72% had undergone Pap testing within the aforementioned three-year
interval [48].

Discussion
Cervical cancer continues to be a significant health burden among
women [1,2]. Since the introduction of Pap cytology testing, the
Variable

Odds Ratio (95% confidence interval)

Age (vs. > 50 years)
15 – 34 years

2.6 (0.69 – 11.6)

35 – 49 years

6.7 (1.8 – 25.1)

Duration in Canada (>2 years)

4.6 (1.6 – 13.5)

Education (vs. elementary/none) Secondary/above

3.1 (0.91 – 10.5)

Annual Household Income (vs. <$10, 000)
>$10, 000

2.4 (0.92 – 6.3)

Male Sexual Partners (>2 lifetime)

3.4 (1.1 – 10.7)
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Saw family MD in last 6 months

2.6 (1.1 – 6.2)

How Infected with HIV
Sex with a man

3.2 (1.0 – 10.4)

Table 3: Predictors of Pap-testing in past one year (Univariate Analysis). MD: Medical Doctor.
The rate of self-reported Pap testing in this study is higher than
those reported by HIV-positive women in some European countries,
but is lower than rates of screening in HIV-positive women in the
United States [27-29]. In a study of 1,002 Italian HIV-positive women
assessed between 2006-2007, 61% self-reported having a Pap test in the
past year [29]. On the other hand, a study of 2,417 women in the
United States between 2000-2004 demonstrated a self-reported Pap
testing rate of 77% within one year [28], and a population-based
American study between 1996-1997 reported an annual testing rate of
81% in their HIV-positive women [27]. These discrepancies might be
related to regional differences in healthcare delivery models and in
population composition and characteristics. Pap testing rates in the
general population tend to be lower in Canada compared to the
United States [49]. Furthermore, our study was comprised of 100%
ACB women (80% African), with <2% having been born in Canada; in
the Italian study, only 20% of women were born outside of Italy [29].
We were able to identify several factors that correlate with rates of
Pap testing. Women were more likely to have had a Pap test in the past
year if they were aged 35-50 years, compared to women over the age of
50 years. Older age has consistently been associated with poor
adherence to Pap testing in both HIV-positive and HIV-negative
women [20,21,28,35,36,49-51]. The association between older age and
lack of Pap testing may be related to the misconception that Pap
testing is no longer necessary after menopause [20,52]. Sadly, there is a
linear relationship between diagnosis of cervical cancer and age
[44,48,53], with most deaths from invasive cervical cancer occurring in
those over the age of 50 years [54]; therefore continued Pap testing in
older women is essential.
There was also a trend toward women aged 35-50 years having a
higher rate of screening when compared to younger women between
the ages of 15-34 years. There is evidence to support lower rates of Pap
testing in younger women; in a study of 13,745 women in the United
States, those aged 25-44 years were significantly more likely (88.7%) to
have had recent Pap testing compared to both women over the age of
65 years (75.6%) and those aged 18-24 years (73.7%) [50]. Lofters and
colleagues assessed 455,864 immigrant women in Ontario between
2006-2008 and determined that being in either the youngest (18-34
years) or oldest (50-66 years) age group was associated with poorer
adherence to screening guidelines [21]. In an assessment of 408
adolescents with HIV (ages 13-24 years), only 49% had ever had a Pap
test [33]. Lower Pap rates in this population may in part be affected by
uncertainty regarding the benefits of screening in younger women and
the optimal timing of screening initiation. In the context of HIV,
cervical cancer screening is important for girls who are perinatally
infected and guidelines indicated that they should begin undergoing
Pap testing within one year of onset of sexual activity and should
continue annually for life [17].
We also found that women with >2 lifetime sexual partners were
more likely to have had a recent Pap test. This finding might be partly
collinear with age in that number of sexual partners increases with age.
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Studies have also shown that women with a history of STIs and/or
pregnancy, which may correlate with number of sexual partners, are
more likely to undergo Pap screening [28,33]. Having acquired HIV
heterosexually was also associated with better adherence to Pap testing
(OR 3.2); this is in keeping with multiple other studies, which have
determined that women who acquire HIV perinatally [33], and
women who use intravenous drugs [8,24,26,36,53], have poorer
screening rates than those who acquire HIV through sexual
intercourse with a male.
Pap testing was also associated with having been in Canada for >2
years. The majority of women in our study (98%) were born outside of
Canada, and immigration has been found to present a barrier to
optimal cervical cancer screening and follow-up [18,20,50]. In our
study however, screening rate in the past year (70%) was similar to the
rate of appropriate screening in the general female population in
Ontario (72%) (every three years). In one study, screening rates were
found to be particularly low in women who had registered for national
health insurance within the past 10 years, suggesting that it is recent
immigration in particular that is a risk factor for inadequate screening
[20]. Similarly, Kaplan and colleagues determined that Pap testing is
less frequent in HIV-positive women who have been in care for less
than one year [26]. Women who have been in Canada for >2 years
have likely had more opportunity to become engaged in care with a
health care provider. In support of this, we also found that Pap testing
was associated with having seen a family physician within the past six
months, suggesting that, at least for women with HIV who are retained
in care, screening patterns may be better than among the general
female population.
There was also a trend towards women with at least some secondary
school education and an annual household income of >$10, 000 being
more likely to have had a Pap test in the past year. This is not
unexpected; in a previous study in Ontario, the three-year screening
rate was lower for women residing in neighborhoods with the lowest
income quintile (64.9%) compared to women residing in the highest
income quintile neighbourhoods (78.5%) [48]. Studies examining
screening in HIV-positive women have consistently found that having
less than high school education is associated with poorer adherence to
Pap testing guidelines [29,35,55,56].
In our study, 15% of women had not had a Pap test in the past three
years because they “did not think it was necessary” and another 45%
had “not gotten around to it”, which may also indicate a lack of
understanding of the purpose and importance of screening. In a large
study of women in the United States, of those who were able to
provide a specific reason for not having a Pap test, 10% stated that a
doctor had not told them a Pap was required and an additional 8% did
not think it was necessary [50].
There are several limitations associated with the present study that
contribute to important biases that need to be considered. First of all,
the population assessed is a specific population of ACB HIV-positive
women attending a downtown community health centre in Toronto.
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As the study sample was limited to one particular patient population,
as well to a group that was accessing care, the results may not be
generalizable to the general population of women with HIV in Ontario
or Canada. Also, the Pap screening rates in our study are likely
overestimates of the true rate of screening in the general HIV-positive
female population in Ontario due to the fact that all assessed women
are already engaged in care and have access to health services targeted
at an urban immigrant population. Additionally, as rates of Pap testing
were assessed by self-report, our study rates will overestimate true
screening rates, as study participants may over recall their screening.
In addition, other than patient recall, there was no objective method to
assess rates and/or characteristics of abnormal screening results.
Additionally, the small sample size limits the power of the study, and is
likely why multivariable regression analyses were unable to determine
any significant correlates of recent Pap screening. Finally, the sampling
was non-random which will contribute to selection bias.
To our knowledge, this is only the second study to assess Pap test
screening in HIV-infected women in Ontario, and is the first to assess
screening among a subgroup of ACB women, who encompass a
disproportionate percentage of women affected by HIV in Canada.
Clearly, there is a gap in knowledge regarding cervical cancer
screening and follow-up among HIV-positive women in Ontario, the
province with the largest number of people living with HIV in Canada
[39]. An evidence base is needed to inform cervical cancer screening
guidelines specific for HIV-positive women. Moreover, it is critical to
determine whether there are inequities in access to screening and/or
follow-up among women with HIV so that health care interventions
can be targeted to the women who need it the most.
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