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Abstract
Objective To determine the sociodemographic factors associated with cervical cancer screening and follow-up of 
abnormal results.

Design Population cohort study.

Setting Ontario.

Participants Women between the ages of 18 and 70 years who were eligible for Papanicolaou testing.

Main outcome measures Rates of cervical cancer screening and follow-up of abnormal and inadequate Pap test 
results, and associated sociodemographic factors such as age, neighbourhood income level, and health region. 
Multivariate logistic regression was used to identify independent factors associated with screening and follow-up.

Results Of the 3.7 million women eligible for screening, 69% had had Pap tests in the past 3 years. These rates varied 
by age, income, and region (P < .001). Women residing in the lowest-
income neighbourhoods were half as likely to be screened (odds ratio 0.56, 
95% CI 0.55 to 0.56). Only 44% of those whose Pap test results revealed 
atypical squamous cells of uncertain significance or low-grade squamous 
intraepithelial lesions had repeat Pap tests or colposcopy within 6 months, 
and this varied by age, income, and region (P < .001). Among women with 
unsatisfactory Pap test results, only 35% were retested within 4 months, 
and this varied by age (P < .001).

Conclusion Despite universal health coverage, cervical cancer screening 
rates are suboptimal among low-income women at greatest risk. 
Follow-up among women with inadequate or abnormal test results is 
often poor. Novel models of cervical cancer screening are needed to 
address these inadequacies.

This article is eligible for Mainpro-M1 credits. 
To earn credits, go to www.cfp.ca and click on the Mainpro link.
This article is eligible for Mainpro-M1 credits. To earn 
credits, go to www.cfp.ca and click on the Mainpro link.

EDITOR’S KEY POINTS
• Many women who are screened for 
cervical cancer are not receiving the 
recommended follow-up of inadequate or 
abnormal test results.

• Age appears to be a factor in the lack of 
follow-up of abnormal Papanicolaou test 
results. Older women were most likely to 
have unsatisfactory Pap test results and 
were least likely to have follow-up tests for 
unsatisfactory results.

• Living in a lower-income neighbourhood 
was also associated with lower cervical 
screening rates and less follow-up of 
abnormal Pap test results. There are 
barriers to screening for women from 
lower-income neighbourhoods, and these 
barriers are not eliminated by Canada’s 
universal health care system.

• Data in this study show variations among 
Local Health Integration Networks in terms 
of incidence of cervical cancer, screening 
rates, and follow-up of abnormal Pap 
test results. This information can help to 
define regional systems to meet unique 
geographic challenges and help change 
women’s health in the future.

This article has been peer reviewed. 
Can Fam Physician 2012;58:e22-31



Vol 58: january • janVier 2012 | Canadian Family Physician • Le Médecin de famille canadien e23

Exclusivement sur le web | Recherche

Facteurs sociodémographiques associés au 
dépistage du cancer du col et au suivi des 
résultats anormaux
Laurie Elit MD MSc Monika Krzyzanowska MD MPH Refik Saskin MSc Lisa Barbera MD MPH Asma Razzaq MSc 
Aisha Lofters MD Naira Yeritsyan MD MPH Arlene Bierman MD MS FRCPC

Résumé
Objectif Déterminer les facteurs sociodémographiques associés au dépistage du cancer du col et au suivi des 
résultats anormaux.

Type d’étude Étude de cohorte stratifiée.

Contexte L’Ontario.

Participantes Femmes entre 18 et 70 ans admissibles au test de 
Papanicolaou.

Principaux paramètres à l’étude Taux de dépistage du cancer du col 
et de suivi des résultats du Pap test anormaux ou inadéquats et facteurs 
sociodémographiques associés, tels que l’âge, le niveau du revenu du 
milieu habité et la région sanitaire. On a utilisé une régression logistique 
multivariée pour identifier les facteurs indépendants qui influencent le 
dépistage et le suivi.

Résultats Sur les 3,7 millions de femmes admissibles au dépistage, 69 % 
avaient eu un Pap test au cours des 3 années précédentes. Ces taux 
variaient selon l’âge, le revenu et la région (P < ,001). Les femmes qui 
habitaient dans les quartiers à plus faible revenu étaient 2 fois moins 
susceptibles d’avoir un dépistage (rapport de cotes 0,56, IC à 95 % 0,55 à 
0,56). Seulement 44 % de celles dont les résultats du Pap test révélaient 
des cellules squameuses atypiques de signification incertaine ou des 
lésions squameuses intra-épithéliales de faible grade avaient eu un Pap 
test de contrôle ou une colposcopie en l’espace de 6 mois, et cela variait 
selon l’âge, le revenu et la région (P < ,001). Parmi celles qui avaient 
des résultats non satisfaisants au test de Papanicolaou, seulement 35 % 
avaient eu un nouveau test en l’espaces de 4 mois et cela variait avec 
l’âge (P < , 001).

Conclusion En dépit d’une couverture universelle des soins de santé, les 
taux de dépistage du cancer du col sont sous-optimaux chez les femmes 
à faible revenu qui présentent le plus grand risque. Le suivi des femmes 
qui ont eu des résultats inadéquats ou anormaux aux tests est souvent 
déficient. Il faudra des modèles innovateurs pour le dépistage du cancer 
du col pour corriger ces déficiences.

POINTS DE REPèRE Du RéDacTEuR
• Bon nombre des femmes qui ont eu un 
dépistage du cancer du col ne reçoivent  
pas le suivi recommandé lorsque les 
résultats sont inadéquats ou anormaux.

• L’âge semblait être un facteur pour le 
manque de suivi des résultats anormaux 
au test de Papanicolaou. Les femmes plus 
âgées étaient plus susceptibles d’avoir des 
résultats non satisfaisants au Pap test, mais 
elles étaient les moins susceptibles d’avoir 
des examens de suivi pour des résultats 
non satisfaisants.

• Le fait de vivre dans un milieu à faible 
revenu était aussi associé à un faible taux 
de dépistage cervical et à un manque 
de suivi lorsque les résultats du Pap test 
étaient anormaux. Il y a des obstacles au 
dépistage des femmes vivant en milieu 
défavorisé et ces obstacles ne sont pas 
éliminés par le système canadien de soins 
de santé universels.

• Les données de cette étude montrent 
des variations entre les Réseaux locaux 
d’intégration des services de santé pour 
ce qui est de l’incidence du cancer du 
col, des taux de dépistage et du suivi des 
résultats anormaux au Pap tests. Ce type 
d’information pourrait servir à instaurer 
des mesures régionales pour répondre à 
ces défis géographiques particuliers et 
permettre éventuellement d’améliorer la 
santé des femmes.

Cet article a fait l’objet d’une révision par des pairs. 
Can Fam Physician 2012;58:e22-31
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The Papanicolaou test has led to a steady decline in 
the incidence of and mortality from cervical can-
cer in Canada.1 Most women who are diagnosed 

with cervical cancer have been inadequately screened 
or never screened.2,3 The current cervical screening pro-
gram in Ontario is based on a combination of oppor-
tunistic screening and incentives to family doctors for 
implementing screening guidelines.4

Little is known about the follow-up of abnormal 
results. Yabroff et al5 identified 21 observational stud-
ies of follow-up for abnormal Pap test results. The sub-
jects came from clinics, programs, or health systems; 
there were no population-based data. Their conclu-
sion was that the poor quality in follow-up of abnormal 
findings threatened the effectiveness of mass screen-
ing programs.5 Bastani and colleagues6 created the 
Model for Intervention Research, Dissemination, and 
Implementation using information from this work. In 
the model, a country’s health care system is conceptual-
ized in terms of policy, practice, provider, and patient. In 
Ontario, policy was involved in the launch of the Ontario 
Cervical Screening Program7 and screening guidelines.8 
In this paper we examined the quality of this program. 
Patient factors that we assessed included age, socioeco-
nomic status, and regional variation.

METHODS

This study builds upon findings from the Cancer chapter 
of the Project for an Ontario Women’s Health Evidence-
Based Report.9 This is a population-based, retrospective 
cohort study that used administrative sources of health 
care data. CytoBase captures cervical cytology assess-
ments from participating laboratories, hospitals, and 
clinics, and currently captures approximately 90% of 
Ontario’s cervical cytology information.7 The Ontario 
Health Insurance Plan (OHIP) database contains all bill-
ing claims by Ontario physicians. Women with previ-
ous diagnoses of cervical cancer were identified from 
the Ontario Cancer Registry. The Canadian Institute 
for Health Information’s Discharge Abstract Database, 
which lists diagnostic and procedure codes from all 
inpatient and outpatient hospital admissions, was used 
to identify prior hysterectomy. The Registered Persons 
Database (RPDB) contains demographic information on 
all residents of Ontario eligible for OHIP. The Statistics 
Canada 2001 Census provided neighbourhood income 
quintiles for this study.

The study population consisted of women between 
18 and 70 years of age who were permanent residents of 
Ontario and eligible for full health care coverage under 
OHIP during 2004 and 2005. Women were excluded if 1) 
they had previously been diagnosed with cervical cancer 
or 2) they had undergone hysterectomy.

Indicators pertaining to cervical cancer screen-
ing were selected by the Technical Expert Panel to be 
evaluated as part of the study. The definitions and data 
sources for each of the indicators are reported in Table 1.
Follow-up of an atypical squamous cells of uncertain 
significance (ASC-US) Pap test result with human pap-
illomavirus (HPV) testing was an indicator that was 
selected as important but was not feasible for evalua-
tion because rates of HPV testing could not be deter-
mined in Ontario. The indicators that were reviewed 
included the following:
• screening-eligible women who had at least 1 Pap test 

in the past 3 years,
• follow-up of a low-grade Pap test result, and
• follow-up of unsatisfactory Pap test results.

Covariates included age at the time of the Pap test 
(taken from the RPDB). To calculate neighbourhood 
income quintile, we linked data from Statistics Canada’s 
2001 Census with postal codes from the RPDB, using 
a postal code conversion file to construct community 
income quintiles.10 Patients were assigned to regions 
based on their place of residence using the RPDB. The 
province of Ontario is divided into 14 regions, which are 
defined based on patterns of tertiary care referral.

All analyses were completed with Statistical Analysis 
System, version 9.1.3. All indicators were reported at 
the provincial level then stratified by age, income, and 
geographic location. Data with missing income and 
Local Health Integration Network (LHIN) information 
were excluded from the analysis. Overall provincial 
results and results by age were reported as crude pro-
portions. Proportions compared by income quintile or 
region were indirectly standardized for age using the 
respective overall cohort. Crude and age-adjusted rates 
were similar, so for the purposes of this report only age-
adjusted rates are presented. Results were also cor-
rected for prior hysterectomies. Because data for this 
are only available from 1988 onward, before this time, 
the hysterectomy rates were adjusted by the cumulative 
probability of undergoing a hysterectomy as previously 
described.11 A sensitivity analysis was also conducted 
on the 2 indicators evaluating follow-up of abnormal 
results extending the time for follow-up to 6, 8, and 12 
months. Logistic regression was used to evaluate the 
relationship between age, neighbourhood income level, 
and region and cervical cancer screening and follow-up 
of abnormal results. Three separate models were cre-
ated, corresponding to the 3 quality indicators.

RESuLTS

There were 3 713 531 women who were eligible for at 
least 1 Pap test in Ontario during 2004 to 2005. Details 
for each indicator are reported below.
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Women who had at least 1 Pap test
Sixty-nine percent of eligible women had 1 or more 
Pap tests in the preceding 3 years. There was varia-
tion in the screening rates by age (Figure 1A), with 
the youngest women (18 to 24 years of age) having 
the lowest screening rate (P < .001). There was varia-
tion in screening rates by neighbourhood income, which 
ranged from 61% to 75% in women from the lowest- to 
highest-income neighbourhoods (P < .001) (Figure 1B). 
There was a 10% variation in screening rates by region 
(P < .001) (Figure 1C). In multivariate analysis (Table 2),
age, income, and region were independently associ-
ated with the probability of having undergone screening. 
Very young women (18 to 24 years) were the least likely 
to undergo screening. There was a clear and stepwise 
inverse relationship between neighbourhood income 
level and screening rates, with women who resided in 
the lowest-income neighbourhoods being significantly 
less likely to be screened than women in the highest-
income neighbourhoods (odds ratio = 0.56, P < .001).

Follow-up of a low-grade Pap test result
Overall, 44% of women who had an ASC-US or a low-
grade squamous intraepithelial lesion Pap test result 
had a repeat test or colposcopy within 6 months of the 

initial test.4 A sensitivity analysis showed that the rate of 
follow-up increased to 67% and 80% by 8 and 12 months, 
respectively. Very young women (18 to 24 years old) 
were the least likely to have follow-up by 6 months (41% 
compared with 46% in the other age groups) (Figure 2A);
this persisted at 8 and 12 months. There was a mod-
est income gradient with a 42% follow-up rate in the 
lowest-income neighbourhoods compared with 47% in 
the most affluent neighbourhoods (P < .001) (Figure 2B); 
this persisted at 8 and 12 months. There was a 20% 
regional variation (32% to 53%) in follow-up of abnor-
mal Pap test results (P < .001) (Figure 2C), which per-
sisted at 8 and 12 months. In multivariate analysis, age, 
neighbourhood income level, and region were all sig-
nificantly associated with follow-up of abnormal Pap 
results (P < .001). The youngest women (18 to 24 years) 
were slightly le  ss likely than older women to have 
follow-up. Follow-up of low-grade abnormalities was 
worse among women residing in lower-income neigh-
bourhoods compared with those in higher-income 
areas (odds ratio = 0.85, P < .001).

Follow-up of unsatisfactory Pap test results
Only 35% of women who had unsatisfactory Pap 
test results had repeat Pap tests within 4 months.  

Table 1. Cervical cancer prevention indicators selected by the POWER technical expert panel: Full cohort definition is 
described in text. Data sources for each indicator are shown in parentheses.
Indicator Numerator Denominator Rationale

Screening-eligible women who 
have had at least 1 
Papanicolaou test in the past 3 
years

Women aged 18 to 70 years 
who had not undergone 
hysterectomy, and who had 1 
or more Pap tests in the past 3 
years (RPDB, OHIP, OCR, DAD, 
CytoBase)

Full cohort of women eligible 
for Pap tests

The most conservative of the 
cervical cancer prevention 
guidelines recommend that 
each eligible patient be 
screened at least once every 3 
years

Women whose Pap test results 
indicate ASC-US with a high-
risk HPV type and who have a 
follow-up colposcopy within 6 
months of the abnormality 
being identified

No. of women who have a 
follow-up colposcopy within 6 
months of abnormality (RPDB, 
OHIP, OCR, DAD, CytoBase)

No. of women diagnosed with 
an initial abnormal Pap test 
result of ASC-US with high-risk 
HPV

Women with a high-risk HPV 
type are destined to develop 
high-grade disease and cancer 
if they are not assessed and 
treated for high-grade 
dysplasia

Follow-up of women with low-
grade lesions

No. of women who have a 
follow-up colposcopy or Pap 
test within 6 months of an 
ASC-US or LSIL abnormality 
(RPDB, OHIP, OCR, DAD, 
CytoBase)

No. of women diagnosed with 
an ASC-US or LSIL Pap test 
result

Women with these 
abnormalities require follow-up 
by Pap test or colposcopy to 
determine if the abnormal 
findings resolve or progress

Follow-up of unsatisfactory 
Pap test results

Women with unsatisfactory Pap 
test results who are retested 
within 4 months (RPDB, OHIP, 
OCR, DAD, CytoBase)

No. of women diagnosed with 
unsatisfactory Pap test results

Unsatisfactory means that 
either for anatomic reasons or 
based on the presence of 
dysplasia or cancer, the Pap 
result is not satisfactory. These 
women require repeat testing

ASC-US—atypical squamous cells of uncertain significance, DAD—Discharge Abstract Database, HPV—human papillomavirus, LSIL—low-grade squamous 
intraepithelial lesion, OCR—Ontario Cancer Registry, OHIP—Ontario Health Insurance Plan, POWER—Project for an Ontario Women’s Health Evidence-
Based Report, RPDB—Registered Persons Database.
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Figure 1. Percentage of screening-eligible* women who had at least 1 Papanicolaou test 
in the past 3 years, in Ontario, 2004-2005: A) By age; B) Age-standardized percentage of 
these women, by neighbourhood income quintile; C) Age-standardized percentage of these 
women, by Local Health Integration Network.

A)

B)

C)

*Women between the ages of 18 and 70 years with no history of cervical cancer or prior hysterectomy.
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A sensitivity analysis showed rates of 37%, 48%, and 55% 
at 6, 8, and 12 months, respectively. Women aged 45 to 
70 years old were least likely to have repeat Pap tests 
(P < .001) (Figure 3A). There was minimal variability of 
this indicator in relation to neighbourhood income level 
(Figure 3B). Although rates were poor overall, there 
was a non–statistically significant geographic variability 
in rates of repeat Pap tests, ranging from 25% to 42% 
(Figure 3C). In multivariate analysis, only age was 
associated with follow-up of an unsatisfactory test result 
(Table 2).

DIScuSSION

The Ontario Cervical Screening Program has a man-
date to screen all women between the ages of 18 and 
70 every 3 years. There are guidelines on how to han-
dle abnormal test results.8 We show that the current 
screening rate of 69% falls well below the Cancer Care 
Ontario target of 85%.12,13 Our rate is lower than the 
2003 Canadian Health Survey rate of 73.9%,13 the 1998 
to 1999 Pap test rate of 82.2%,7 and the 2001 to 2003 

Table 2. Multivariate analysis of the effect of age, income, and region on receiving Papanicolaou screening and 
follow-up of low-grade lesions or unsatisfactory results
VARIABLE

PAP TEST
 FOLLOW-uP AFTER A LOW-gRADE LESION   

ON PAP TEST
FOLLOW-uP AFTER AN

uNSATISFACTORY PAP TEST RESuLT

OR (95% CI) P VALuE OR (95% CI) P VALuE OR (95% CI) P VALuE

Age, y  < .001  < .001  < .001 

• < 25 1.00  1.00 1.00  

• 25-44 1.52 (1.51-1.53) 1.19 (1.14-1.24) 1.28 (0.98-1.67)

• 45-70 1.02 (1.02-1.03) 1.13 (1.07-1.19) 0.77 (0.59-0.99)

Income quintile   < .001  < .001  .118

• 1 (lowest) 0.56 
(0.55-0.56)

0.85 (0.80-0.90) 0.99 (0.77-1.27)

• 2 0.67 (0.67-0.67) 0.88 (0.83-0.94) 0.82 (0.64-1.05)

• 3 0.77 (0.77-0.78) 0.94 (0.89-1.00) 0.93 (0.74-1.16)

• 4 0.89 (0.88-0.90) 0.97 (0.92-1.03) 0.77 (0.62-0.96)

• 5 (highest) 1.00  1.00  1.00

LHIN   < .001 < .001 .295

• Erie St Clair 1.00  1.00 1.00  

• South West 1.17 (1.16-1.19) 0.57 (0.52-0.63) 1.21 (0.74-1.98)

• Waterloo 
Wellington

1.25 (1.24-1.27) 0.60 (0.54-0.66) 1.12 (0.66-1.88)

• Hamilton 
Niagara 
Haldimand 
Brant

1.12 (1.11-1.13) 0.61 (0.56-0.67) 1.15 (0.73-1.81)

• Central West 1.04 (1.03-1.05) 0.60 (0.54-0.67) 0.70 (0.40-1.24)

• Mississauga 
Halton

1.12 (1.10-1.13) 0.74 (0.67-0.82) 1.16 (0.71-1.90)

• Toronto 
Central

1.15 (1.14-1.17) 0.95 (0.87-1.05) 1.43 (0.89-2.31)

• Central 1.20 (1.19-1.21) 0.87 (0.79-0.95) 1.20 (0.76-1.89)

• Central East 1.22 (1.21-1.24) 0.74 (0.68-0.81) 1.01 (0.63-1.62)

• South East 1.31 (1.29-1.33) 0.42 (0.37-0.47) 1.01 (0.59-1.73)

• Champlain 1.38 (1.36-1.40) 0.78 (0.71-0.85) 1.08 (0.68-1.72)

• North Simcoe 
Muskoka

1.13 (1.11-1.15) 0.78 (0.69-0.89) 1.51 (0.88-2.57)

• North East 1.10 (1.08-1.11) 0.57 (0.51-0.63) 1.40 (0.83-2.35)

• North West 1.07 (1.05-1.09) 0.75 (0.66-0.86) 1.19 (0.66-2.16)

LHIN—Local Health Integration Network, OR—odds ratio.
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Figure 2. Percentage of women who had a Papanicolaou test that showed a low-grade 
lesion (ASC-US or LGSIL) who had a repeat Pap test or colposcopy within 6 months of 
initial abnormal test results, in Ontario, 2004-2005: A) By age; B) Age-standardized 
percentage of these women, by neighbourhood income quintile; C) Age-standardized 
percentage of these women, by Local Health Integration Network.
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Figure 3. Percentage of women who had a repeat Papanicolaou test within 4 months 
after unsatisfactory test results, in Ontario, 2004-2005: A) By age; B) Age-standardized 
percentage of these women, by neighbourhood income quintile; C) Age-standardized 
percentage of these women, by Local Health Integration Network.
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rate of 78.7%14 (for women aged 20 to 69 years, cor-
rected for hysterectomy). Given that primary care reform 
was implemented in Ontario in 2002, with rostering of 
patients to family medicine groups and implementation 
incentives for screening, one would expect an increase 
in screening rates.4

We identified that among those women who attend 
screening, follow-up of abnormal test results is low. For 
women with ASC-US or low-grade squamous intraepi-
thelial lesions, only 44% had either repeat Pap testing or 
colposcopy within 6 months and only 80% by 12 months. 
Of those with unsatisfactory Pap test results, only 35% 
were retested within the recommended 4 months. This 
is the first time in the literature that follow-up data 
for women with abnormal screening test results are 
reported from a population perspective.

Age is clearly a risk factor for the development of 
cervical cancer, with increasing rates of disease in 
older women. In Ontario, rates of screening were poor-
est in young women. Rates of follow-up of abnormal 
Pap test results also appeared to be affected by age. 
Only one-third of women returned for repeat Pap tests 
after unsatisfactory Pap test results. Older women who 
were most likely to have unsatisfactory Pap test results 
were least likely to have follow-up tests for unsatisfac-
tory results.

Living in a lower-income neighbourhood appears 
to be associated with lower cervical screening rates 
and less follow-up of abnormal Pap test results. Gorey 
et al15 also found a higher incidence of cervical cancer 
among people living in lower-income neighbourhoods 
in Toronto, Ont. Our report implies that unique bar-
riers to screening exist for women from lower-income 
neighbourhoods, and that these barriers are not elimin-
ated by Canada’s universal health care system. Future 
research should investigate the unique needs of mar-
ginalized women.

Nonadherence to follow-up guidelines after abnor-
mal Pap test results has been associated with a num-
ber of factors, including younger age, ethnic minority 
status, less severe lesions, low health literacy, and, in 
some studies, economic strain (eg, transportation, child 
care).16 Investigators from other jurisdictions17,18 were 
able to increase follow-up rates among low-income 
women using targeted interventions. Ogilvie et al19 have 
shown the value of convenience and patient comfort for 
increasing follow-up rates in Ontario.

The data presented here precede the imple-
mentation of the LHINs. Our data show variations 
among LHINs in terms of incidence of cervical can-
cer, screening rates, and follow-up of abnormal Pap 
test results. This information is a baseline for set-
ting priorities and improving care, as well as for 
monitoring disparities over time. It can be used as a 
knowledge translation tool for evidence-based care. 

This is an opportunity to define regional systems to 
meet unique geographic challenges and help change 
women’s health in the future.

Limitations
The limitations of this work included the lack of infor-
mation on marginalized groups. Also, the use of ret-
rospective administrative data limits the level of 
clinical detail that can be applied. Pap tests analyzed by  
hospital-based laboratories are currently not captured 
in CytoBase, thus our Pap test rate might underestimate 
the real rate. 

Conclusion
We are currently not meeting screening targets for 
cervical cytology screening in Ontario, and there are 
sizable income and regional variations. Having a low-
cost screening test is not sufficient, as many women 
who are screened are not receiving the recommended 
follow-up of inadequate or abnormal test results. It 
is not clear if this is related to lack of communica-
tion of results or failure to return for follow-up. There 
is a need to target at-risk women for screening and 
monitor the progress in closing gaps. In the event 
that follow-up cannot be improved, the implementa-
tion of other types of screening tests that have differ-
ent test parameters might be one option. For example, 
the highly sensitive HPV test20 can allow the interval 
of retesting to be extended. This paper reveals that 
novel models are needed to address the inadequa-
cies of the cytology-based system or the way in which 
testing is applied. 
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