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ABSTRACT

To study the feasibility of self-collected specimens for testing
human papillomavirus (HPV) status among hard-to-reach
women, outreach nurses recruited women in women’s centres,
shelters and alleys in Vancouver’s Downtown Eastside. Of the
151 participants for whom samples were available, 43 (28.5%)
tested positive for high-risk HPV. Outreach nurses were able to
recontact 81.4% of the participants who tested positive and re-
ferred them for further testing. About 14% (21/151) of partici-
pants had never received a Papanicolaou smear in British Co-
lumbia, as compared with 8.3% (608/7336) of women in the
BC general population (p < 0.05). This difference suggests that
self-collection of specimens for HPV testing is a feasible
method to reach women who have not previously participated
in cervical cancer screening programs.
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in developed countries, women who are of lower so-

cioeconomic status may not make full use of these
programs.’” As a result, these women experience higher rates
of cervical cancer than women in the general population.*™
Screening tests that use patient-collected samples may increase
the rate of cervical cancer screening in populations that are his-
torically underscreened.”® Unlike Papanicolaou smears, which
require a clinician to collect the specimen, women can directly
obtain a cervicovaginal sample by intravaginal insertion of a
swab, tampon or cytobrush.’ These self-collected specimens
can then be used to screen for the presence of human papillo-
mavirus types of high oncogenic risk (herein referred to as
high-risk HPV), and women whose test results are positive for
high-risk HPV can then be encouraged to seek further testing
(e.g., Pap smear, colposcopy). In order to examine the feasibil-
ity of self-collection of specimens for HPV testing as a part of

D espite the availability of cytology screening programs
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cervical cancer screening, we offered self-collection of speci-
mens to women in Vancouver’s Downtown Eastside.

Methods

Study population
The study population included sexually active women over the
age of 16 who were homeless or had unstable housing in Van-
couver’s Downtown Eastside (a region characterized by high
rates of drug-related mortality and homelessness™), who
were involved in the sex trade or who had a history of alcohol
or drug abuse. Women were recruited to the study from No-
vember 2004 to October 2005 by outreach nurses using a
standardized recruitment statement in women’s centres,
shelters and alleys. Self-collection of specimens for HPV test-
ing is not a standard part of cervical cancer screening; thus,
all women were advised to have a Pap smear within 1 year.
Participants were given a diagram that illustrated how to ob-
tain a cervicovaginal specimen. They were instructed to insert
a Dacron swab intravaginally, rotate it 3 times and place itin a
specimen tube containing specimen transport medium (Di-
gene Corporation). Women were asked to collect the speci-
men immediately at the closest washroom or private location
and to return it to the nurse. Samples were transported to the
British Columbia Centre for Disease Control within 24 hours
of collection. They were analyzed for the presence of high-
risk HPV DNA using the Digene HPV test, as per manufac-
turer’s instructions.

Ethical approval for the study was obtained from the
Ethics Board at the University of British Columbia.

Data sources and analysis

We searched the database of the Cervical Cancer Screening
Program at the British Columbia Cancer Agency (where all
Pap smears in British Columbia are processed) in order to
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determine the recent cervical cancer
screening practices of participants. In
addition, we obtained self-reported data
about the frequency of Pap smear test-
ing in the general population of British
Columbia from the Canadian Commu-
nity Health Survey.**

Descriptive analysis of the study pop-
ulation included willingness to provide a
self-collected specimen and whether
nurses were able to recontact women
who tested positive for high-risk HPV.
We compared the rate of participation in
cervical cancer screening programs
among study participants and the gen-
eral population of British Columbia us-
ing self-reported data from the Canadian
Community Health Survey and aggregate
data from the Cervical Cancer Screening
Program. We also compared the fre-
quency of Pap smear testing between
participants and the general population
of British Columbia. We determined the
prevalence of high-risk HPV among par-
ticipants and performed bivariate analy-
ses of categorical variables by comparing
the characteristics of women who tested
positive with those who tested negative
for high-risk HPV. Variables that were
significant (p < 0.05) in the bivariate
analysis were included in a multivariable
model by means of a backward elimina-
tion logistic regression procedure to
achieve a best-fit final model. We used
this final model to calculate adjusted
odds ratios to identify factors associated
with positive high-risk HPV status.*> An
odds ratio greater than 1 indicates char-
acteristics that are associated with high-
risk HPV infection.

Results

Overall, 296 women were invited to par-
ticipate in the study from November 2004
to October 2005. Of these, 152 (51.4%)
agreed to participate. Participants had a
median age of 39 years as compared with
a median age of 40 years for women who
participated in the provincial cervical
cancer screening program.*?

All of the participants provided a self-
collected specimen for analysis of HPV
status; 1 specimen was lost during acces-
sion and analysis, leaving 151 for analy-
sis. Of the 151 participants with speci-
mens available for analysis, 43 tested
positive for high-risk HPV (28.5%, 95%
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Table 1: Sociodemographic and behavioural characteristics of women who provided a
self-collected specimen for human papillomavirus (HPV) status testing

High-risk HPV status;
no. (%) of women*

Positive Negative
Characteristic n=43 n= 108 p value
Age, yr,t median (min-max) 35 (18-54) 41 (19-62) 0.007
Education n=43 n =108 0.025
Completed high school 32 (74.4) 59 (54.6)
Completed trade, college
or other 11 (25.6) 49 (45.4)
Ethnic background n=43 n= 104 0.24
Aboriginal 20 (46.5) 54 (51.9)
White 19 (44.2) 47 (45.2)
Other 4 (9.3) 3 (2.9)
Housing n=43 n=107 0.43
Unstable housingt 29 (67.4) 79 (73.8)
Stable housing 14 (32.6) 28 (26.2)
Marital status n=42 n =108 0.79
Single 35 (83.3) 88 (81.5)
Married 7 (16.7) 20 (18.5)
Main source of income n=43 n=108 0.67
Work 1 (2.3) 4 (3.7)
Social, pension or disability 42 (97.7) 104 (96.3)
Sex trade in the 3 months
before study recruitment n =41 n=102 0.49
Yes 23 (56.1) 47 (46.1)
No 18 (43.9) 55 (53.9)
Number of sex trade partners
in the month before study
recruitment n=43 n=108 0.029
<11 24 (55.8) 80(74.1)
> 11 19 (44.2) 28(25.9)
Drug use n=43 n= 106 0.36
Daily 29 (67.4) 63 (59.4)
Less than daily 14 (32.6) 43 (40.6)
Record of ever having a Pap
smear$§ n=43 n=108 0.12
Yes 40 (93.0) 90 (83.3)
No 3 (7.0) 18 (16.7)
Record of having a Pap smear
in the 3 years before
recruitment$s n=43 n =108 0.27
Yes 26 (60.5) 55 (50.9)
No 17 (39.5) 53 (49.1)
Smoking n=43 n=43 0.30
Yes 39 (90.7) 91 (84.3)
No 4 (9.3) 17 (15.7)

CMAJ

*Unless stated otherwise.

T0dds ratio 0.95, 95% confidence interval 0.91-0.99.
FUnstable housing includes living on the street, in a shelter and staying temporarily with a friend.

SData from the Cervical Cancer Screening Program, BC Cancer Agency."
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Table 2: Participation of study participants and women in British Columbia in cervical cancer screening programs

No. (%) of women

Study participants

General population

Variable n=151 of British Columbia Odds ratio (95% Cl) p value
Never had Pap smear 21 (13.9) 608 (8.3)* 1.8 (1.1-2.8) 0.02
Had a Pap smear in the 36 5023 (68.4)* 0.5 (0.4-0.7) < 0.001
months before participation 81 (53.6) 868 579 (62.8) 0.7 (0.5-0.9) 0.02

Note: Cl = confidence interval.
*n = 7336. Data from the Canadian Community Health Survey, 2005."

1n =1 382 432. Data from the Cervical Cancer Screening Program, British Columbia Cancer Agency, 2005."

confidence interval [CI] 21.2%—-35.4%). In univariate and bi-
variate analyses, women who tested positive for high-risk
HPV were significantly younger, less educated and reported
having had more sex-trade partners than women who tested
negative (p < 0.05, Table 1). In logistic regression modelling
that included these 3 variables, women who were younger
were less likely to be infected with high-risk HPV (adjusted
OR 0.96, 95%CI 0.92—0.99). After HPV status was deter-
mined, the outreach team was able to recontact 81.4% (35/43)
of the participants who tested positive for high-risk HPV.
These women were referred for further testing.

Compared with the general population, significantly more
women in the study group had never had a Pap smear in
British Columbia (13.9% v. 8.3%, p < 0.05, Table 2). Of the
participants, 53.6% (81/151) had received a Pap smear within
the 36 months before study recruitment. This was signifi-
cantly lower than both the rates in the BC general population,
as determined from the self-reported survey data, and the
data from the Cervical Cancer Screening Program™ (Table 2).

Interpretation

We found that self-collection of specimens for HPV testing
was feasible in women who did not participate in the provin-
cial cervical cancer screening program. Over 50% of the
women who were invited to participate in the study agreed to
do so, which is similar to the participation rate of other stud-
ies in Vancouver’s Downtown Eastside.™* Study participants
were significantly less likely than women in the general popu-
lation to have ever had a Pap smear or to have had a Pap
smear in the 3 years before recruitment, which suggests that
this specimen-collection method is a feasible way to reach
women who do not receive routine cervical cancer screening.
In addition, the prevalence of high-risk HPV in our study was
more than double that in the general BC population recently
reported by the Cervical Cancer Screening Program (28.3% v.
13.9%), despite the fact that median age in the 2 groups was
similar. This suggests that self-collection of specimens is fea-
sible for women who are at high risk of cervical cancer.* Self-
collected specimens may not possess the same degree of di-
agnostic accuracy as clinician-collected specimens®; however,
this limitation is outweighed by the increased uptake of HPV
testing among hard-to-reach women.

482 CMAJ

Recent studies of the HPV vaccine confirm the need for on-
going cytology screening programs.*® Our findings suggest
that women who do not participate in cervical cancer screen-
ing programs may be willing to provide a self-collected speci-
men."” Future studies should include an examination of the
rate of follow-up testing among women found to be positive
for high-risk HPV. In addition, improved methods are neces-
sary to enhance uptake of follow-up interventions.*® As well,
given the high incidence of this preventable cancer in develop-
ing countries,* self-collection of specimens for HPV screen-
ing could be offered as a component of reproductive health
programs and could be administered by health care workers to
improve access to cervical cancer screening. Follow-up using
screen-and-treat methods could then be used to offer defini-
tive treatment for women at risk for cervical cancer.”***

This article has been peer reviewed.
Competing interests: None declared.

Contributors: Gina Ogilvie conceived the study (with assistance from Mel
Krajden and Darlene Taylor) and its design (with assistance from all of the
coauthors). She also supervised the study, conducted the data analysis (with
Greg Hislop and Darlene Taylor) and prepared the manuscript. Mel Krajden
supervised laboratory testing (with Judy Isaac-Renton). Juanita Maginley su-
pervised the outreach team and specimen collection. Darlene Taylor assisted
in coordinating the study. All of the authors revised the manuscript and ap-
proved the final version submitted for publication.

Acknowledgement: This study was funded by the Reducing Health Dispari-
ties Strategic Initiative of the Canadian Institutes of Health Research.

REFERENCES

1. Katz S, Hofer TP. Socioeconomic disparities in preventive care persist despite uni-
versal coverage. Breast and cervical cancer screening in Ontario and the United
States. JAMA 1994;272:530-4.

2. Snider JA, Beauvais JE. Pap smear utilization in Canada: estimates after adjusting
the eligible population for hysterectomy status. Chronic Dis Can 1998;19:19-24.

3. Snider J, Beauvais J, Levy I, et al. Trends in mammography and Pap smear utiliza-
tion in Canada. Chronic Dis Can1996;17:108-17.

4. Archibald CP, Coldman A, Wong FL, et al. The incidence of cervical cancer among
Chinese and Caucasians in British Columbia. Can J Public Health 1993;84:283-5.

5. Hislop TG, Deschamps M, Band PR, et al. Participation in the British Columbia
Cervical Cytology Screening Programme by Native Indian women. Can J Public
Health 1992; 83:344-5.

6. Band PR, Gallagher RP, Threlfall WJ, et al. Rate of death from cervical cancer
among native Indian women in British Columbia. CMAJ1992;147:1802-4.

7. Walboomers JM, Jacobs MV, Manos MM, et al. Human papillomavirus is a neces-
sary cause of invasive cervical cancer worldwide. J Pathol 1999;189:12-9.

8. Farley M, Golding JM, MinkoffJR. Is a history of trauma associated with a reduced
likelihood of cervical cancer screening? J Fam Pract 2002;51:827-31.

* AUGUST 28,2007 * 177(5)



9. Ogilvie GS, Patrick DM, Schulzer M, et al. Diagnostic accuracy of self obtained
HPV cervicovaginal samples vs clinician obtained samples: a systematic review. Sex ‘
Transm Infect 2005;81:207-12.

10. Patrick DM, Rekart ML, Jolly A, et al. Heterosexual outbreak of infectious syphilis:
epidemiological and ethnographic analysis and implications for control. Sex
Transm Infect 2002;78(Suppl 1):i164-9.

. Statistics Canada. Canadian Community Health Survey (CCHS): cycle 1.1: extending
the wealth of health data in Canada. Ottawa: Statistics Canada; 2003. Available:
www.statcan.ca/english/concepts/health/cchsinfo.htm#cont (accessed 2007 July 26).

12. Rosner B. Fundamentals of biostatistics. s5th ed. Pacific Grove (CA): Duxbury;
2000. p. 612—25.

13. British Columbia Cancer Agency. 2005 annual report: Cervical Cancer Screening Pro-
gram. Vancouver: The Agency; 2005. Available: www.bccancer.bc.ca/NR/rdonlyres
134F5A494-73CD-4A7C-908A-D34F9E7B1F0g/15237/2005ccsp_annual_reportFINAL
.pdf (accessed 2007 June 25).

14. Sajan A, Corneil T, Grzybowski S. The street value of prescription drugs. CMAJ
1998;159:139-42.

15. Moore RA FD, Moravan V, Amirabbasi-Biek M, et al. HPV type distribution in
North America — a population based study of 5000 British Columbia women.
23rd International Papillomavirus Conference and Clinical Workshop; 2006 Sep-
tember 1-7; Prague, Czech Republic. Prague: The Institute of Hematology and
Blood Transfusion; 2006. p. 295.

16. The Future II Study Group. Quadrivalent vaccine against human papillomavirus to
prevent high grade cervical lesions. N Engl ] Med 2007;356:1915-27.

17. Flores Y, Bishai D, Lazcano E, et al. Improving cervical cancer screening in Mexico:
results from the Morelos HPV Study. Salud Publica Mex 2003;45(Suppl 3):S388-98.

18. Ogilvie GS, Shaw EA, Lusk S, et al. Access to colposcopy for at risk Canadian
women: Can we do better? Can J Public Health 2004;95:346-51.

19. Parkin DM, Bray F, Ferlay J, et al. Global cancer statistics, 2002. CA Cancer J Clin
2005;55:74-108.

20. Kuhn L, Denny L, Pollack A, et al. Human papillomavirus DNA testing for cervical
cancer screening in low-resource settings. J Natl Cancer Inst 2000;92:818-25.

21. Denny L, Kuhn L, De Souza M, et al. Screen-and-treat approaches for cervical can-
cer prevention in low-resource settings: a randomized controlled trial. JAMA
2005;294:2173-81.

primary care

UPDATES

National Education Conference
Series for General Practice
and Family Medicine

UPDATES is a proven two-day education conference
series, scheduled in 10 cities across the country this fall.
Each UPDATES meeting offers a core curriculum based
on twelve important disease states. The 2007 series
features all-new learning programs, ranging from
Asthma, Diabetes and Pain Management, to the
latest on Human Papillomavirus treatment. Each
intensive case-based study program provides practical

clinical solutions for your day-to-day practice.

MOST REQUESTED TOPICS

u Diabetes m Pain m Dyslipidemia m HPV
n Gl Disease m COPD m Asthma m Kidney Disease
m Nutrition m Atherothrombosis

m Practice Management SOLUTIONS

delivered by A CMA COMPANY

WHY YOU SHOULD ATTEND

m Most requested topics in primary care

Correspondence to: Dr. Gina Ogilvie, Assistant Professor,
University of British Columbia, Associate Director, Division of
STI/HIV Prevention and Control, British Columbia Centre for
Disease Control, 655 West 12th Ave., Vancouver BC V5Z 4R4;
fax 604 775-0808; gina.ogilvie@bccdc.ca

Reprints

Bulk reprints of
CMAJ articles
are available

in minimum
quantities of 50

m Save time. 12 programs packed into 2 days
m Convenient locations near you

m Complimentary registration

VENUES & MEETING DATES FOR SEPT. 2007

fax 613 565-7704
janis.murrey @cma.ca

CMAJJAMC

Kingston: September 7 & 8
. . Halifax: September 14 & 15

For information or orders: _—
: ) Winnipeg: September 14 & 15
Reprint Coordinator Calgary: September 21 & 22
tel 800 663-7356 x2110 Vancouver: September 28 & 29

For more information call:

1.888.443.6786

Register Online with Code m
www.PrimaryCareUPDATES.ca

CMA] - AUGUST 28,2007 * 177(5)

483



