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The high rate of ceNical cancer in the aboriginal population of the Northwest 

Temtories has led to concems about current screening methods. Recent reports in the 

literature have indicated that although it is the best tool we have now, the Pap test is less 

tlian ideal fdr xrc~ning far caiicer of the czmix, ancl this has generaid iniemsi in the 

potential of incorporating Human Papillomavinis (HPV) testing into the present 

screening program. As a prelude to this process, this study's objective was to determine 

the prevalence of hi&-risk HPV types in Nunavut and to explore the association between 

high-risk HPV and ceMcal dysplasia. 

A cross-sectionai study was done from May ln 1999 to December 3 lSt 1999 and 

women h m  19 communities in Nunavut who had a routine Pap test were invited to 

participate. Testing for 13 high-risk HPV types was done on the same sample as the Pap 

test. HPV testing was done using the Hybrid II capture methoci. Age, ethnicity, health 

region, highest level of education in the household and smoking were conaolled for as 

potentiai confounden. 

The prevaience of high-risk HPV types in the participating communities in 

Nunavut, was 26% and of ceMcal dysplasia was 7.2%. The odds ratio between hi&-nsk 

HPV and cervical dysplasia was 28.6 &er adjusting for age, ethnicity, region, education 

and smoking. This study can contribute to the strategy for cervical cancer prevention in 

Nunavut. With knowledge of prevalence in specific age groups the effectiveness of 

including HPV testing in the screening program can now be examined. 
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INTRODUCTION 

CeMcid cancer is the most common cancer occurring among women in 

the Northwest Temtories (NWT), and represents about 35% of al l  cancers 

diagnosed among women between 1991 and 1996 1. Elsewhere in North America, 

cervical cancer has fallen from second among cancers in women prior to the 

1950's to seventh place in 1996 2. 

Invasive c e ~ c a l  cancer is a disease that can be prevented by eady 

detection and treatment. Recognizable precursor lesions generally precede it. 

The Papanicolaou (Pap) test, whidi detects cervical dysplasia, is the primary 

screen for ceMcal cancer. The introduction of Pap screening programs has 

accelerated the d&e in mortality due to ceMcal cancer in the past 45 years'. 

Although this hdicates a successful saeening program, a recent meta-anaiysis of 

939 bibüographic references, revealed the sensitivity of the Pap smear to be only 

51% and an unacceptable number of women who have ken cytologically 

saeened develop invasive c e ~ c a l  cancer j 6 .  

The NWT has had a comprehensive c e ~ c a i  saeening program since 1990 

and has done this in concert with the British Columbia Cancer Agency (BCCA). 

In spite of having in excess of 48% of eligible women screened from Jan 1991 to 

Dec 1994 7, the NWT had the highest rate of cervical cancer in Canada for that 

penod. Nunavut was part of the NWT at that t h e  and became a separate 

territory on ApriI 1st 1999. 



As awareness of the low semitivity of Pap testing has increased over the 

past few years, the historical desire to avoid over-diagnosis has been outweighed 

by the need to avoid any possibiüty of king held responsible for rnissed cases *. 

This has resulted in escalation of the monetary and psychoiogical costs of the 

cervical screening program. 

Additionally, it has been demonstrated that up to 50% of women of all 

ages with minor cytological abnormality can harbor a high-grade cervical lesion? 

These minor-grade abnormalities incur high costs as these women are managed 

by colposcopy. These costs are especialiy felt in Nunant where women have to 

be flown to a hospital setting for a colposcopy at an average cost of $2200 per 

trip. In addition, this experience can be associated with si@cant anxiety for the 

women. 

Pap testing is considered to be the best tool for xreening for cervical 

cancer but there is currently great interest in the possible application of Human 

PapiUoma Wus (?Pi!) testhg to supplement Pap screening for cervical cancer. 

Many epidemiological studies provide evidence that persistent infection with 

s p d c  types of HPV is a strong independent risk factor for the development of 

cervical intraepithelid neoplasia ( C N )  and cervical cancer10 ". Additionally, it 

appears that the predictive value of a negative HPV result together with a repeat 

Pap smear in women with an initial low grade Pap result is p a t e r  than 96 % 

(82.%99.4%)*. A four-year study done in Montreal combining KPV testhg in the 

cytology screening strategy has reduced unnecessary colposcopies by 35%. In 



that study, over 90% of hi@-grade squamous intra-epithelial lesions (HSn) were 

detectedl3. 

The prevalence of HPV in Nunavut and the NWT has not been previouçly 

determined. As part of a necessary first step in developing screening programs, 

this study plans to determine the prevalence of high-risk HPV types in Nunavut 

and explore the association of KPV with cervical dysplasia. This information can 

then be used by public health offi& to evaluate the use of HPV testing in 

combination with the Pap smear for developing a more effective cancer- 

screening program. 



Cervical Cancer in North American AborigrennI Communities 

In the NWT, 61% of the population is Aboriginal and in Nunavut, 

aborigina people make up 85% of the population. Cervical cancer rates are 

higher in the NWT (which included Nunavut until Apt4 i999), than in the other 

provinces and temtory in Canada 15. In partidar, the rates are higher in the 

aboriginal populations 7. This pattern of high rates of c e ~ c a l  cancer is aIso seen 

in other Canadian l6 and United States (U.S.) aboriguial populations 17. A meta- 

analysis of cancer incidence in United States and Canadian native populations 

indicated that although native women had signihcantly lower incidence of 

cancers of other sites, they had significantly elevated inadence of cancers of the 

cervix, gallbladder and kidney '8. In British Columbia (BC), the mortality from 

c e ~ c a l  cancer has remained high in BC native women compared to non-native 

women (24.3 versus 3.7/100,000 for 1973 to 1984) i9. Among Alaskan Native 

women, the incidence of invasive c e ~ c d  cancer was four to five times higher 

than that for non-natives from 1980 to 1987 M. Outside of North America, in 

Greenland, where there is also a large population of Inuit, the incidence of 

cervical cancer is six times higher than among Danish women 21. 

Cervic(tl dtjsplasia in fhe M 

C e ~ c a i  dysplasia is a broad term d e d i n g  the precursor lesions that are 

considered to be indicators of the progression to c e ~ c d  cancer. These lesions 

4 



were classified as cervical intra-epithelial neoplasia (9. hcreasing1y 

progressive gradations were clasçed as  CIN 1, II or m. The Bethesda System 

m) for reporting ce~cal/vaginal cytological diagnoses was initially 

developed in 1988 at a workshop sponsored by the National Cancer Institute 

and is a widely accepted format for reporting gynecological cytology. With this 

classification, terms such as mild dysplasia (CIN 1)and condyloma effect 

(kiolocytic atypia) were combined into one category c d e d  Low-grade Squamous 

Intra-epithelial Lesion (LSIL) and moderate dysplasia (CIN II), severe dysplasia 

and carcinoma in situ(Cn\T III) were categorized as High-grade Squamous Intra- 

epithelial Lesion (HSIL). Atypicai Squamous-epithelial Cells of Undetermined 

Significance (AÇCUS) refers to those dianges that are more marked than 

'reactive' but f d  short of demonstrating a squamous intra-epithelial lesion (SIL). 

A review of the NWT cytology database from 1991 to 199623 showed a 

much higher prevalence (14%) of c e ~ c a l  cancer precursor lesions, CIN 1, II and 

III, than the average prevalence seen in a l l  sarnples processed by the BCCA in 

1993 (7%). The highest prevalence occurred among the Inuit and Dene (16.1%). 

Of parti& concem was the high rate of prednical disease in the 15-19 year- 

old Aboriginal population, where 15% of the Inuit and Dene were dassified as 

CIN 1. That study also found 20 cases of 15-19 year-olds who had CIN P. 

Rîsk factors for m i c a l  cnncer 

The Amerïcan College of Obstetricians and Gynecologistç describes the 



high-risk factors associated with development of CIN to indude: 

Women with m e n t  or prior HPV infection (including condylomata) 

Women who begin sexual intercourse at an early age 

Women who have multiple sexual partners or whose male sexual partners 

have had multiple sexual partners 

Women who have a history of cervical dysplasia 

Smokers and abusers of other substances 

Women of low socioeconomic status 

Numerous studies have cowistently reported the association between 

sexual behavior and cervical cancer 527, and since the 1980's attempts have been 

made to try to understand the role of HPV as the semidy transmitted agent 

responsible. The poor sensitivity and specifiaty of the methods used for HW 

testing have led to varying estimates of the relationship between KPV infection 

and cervical neoplasia BM and this variabdit- had led to considerable skeptichm 

about the dinical role of HPV. A new generation of KPV testing has shown more 

consistent associations, and HPV DNA has been detected in over 99.7% of 

tumors from patients with invasive cervical cancer. HPV- negative cancers are 

virtudy non-existent 31. 

In examining indicators of socio-economic status, one study used Iow 

educational achievement and found it associated with increased odds ratios 

(OR'S) of 3.4 (1.2-10.1) for CIN M. Bosch et al 32 also found a low level of 

education to be associated with c e ~ c a l  cancer. 



The role of smoking is controversial. %me studies have shown a 

sigruficant association between smoking and invasive cervical cancer 3; 

however, there has been uncertainty about whether the reported association was 

a causal or a confounding phenomenon reflecting such factors as sexual habits 

and infection with an unidentified infectious sexually transmitted agent. Kjaer 

and colleagues found crude estimates showing a weak association between 

smoking and invasive cervical cancer that hppeared when controllhg for 

active sexual behavior 33. 

Other risk factors that have been examined in the literature are oral and 

barrier contraceptives. Studies on oral contraceptives have shown protective s, 

n d ,  or weak associations 3738 with cervical neoplasia. Most recent studies have 

shown no association with OC use39. Barrier contraceptives have been shown to 

have a proteaive effect against ceMcal  cancer: vaginal spermiades (OR = 0.28) 

36, diaphragms (OR 10.67) and condoms (OR = 0.53) 25. 

Rule of HPV 

There are more than 70 HPV types defïned on the basis of DNA 

homology, of whkh more than 30 infect the anogenital tracP. Speafic HW 

types cause genital warts, also laiom as condylomata aamïmta, and 

probably most malignant lesions of the anogenital tract. The association between 

speafic HW types and c e ~ c d  cancer is strong and consistent with OR'S over 15 

in case-control studi&*. The Iow-risk group indudes HPV types 6,11 and 42 to 



44. Low-risk types are present in some low-grade lesions but are absent in 

cemical cancers. Types 16,18,31,33,35~39,45,51t52f56,58t59 and 68, referred to as 

the 'cancer-associated types', account for nearly 90% of HPV types detected in 

HSK and cancer 43. Recent studies have revealed that a unique feature of HW 

testing is the ability to predict the subsequent development of c e ~ c a l  cancer 

precursors among cytologically negative women +L. A prospective study done in 

the Netherlands recently reported that the cumulative six-year incidence of 

clinical progression to CIN III was 40% (95% CI: 21-59) among women who had 

persistent high-risk HPV fiom baseline. No chical progression was documented 

among women who were negative for high-risk HPV DNA 45. 

Risk fnctorsfor HPV infection 

Cervical KPV infection detected by DNA hybridization techniques is 

found among 15% to 40% of sexuaily active women -". Molecular epidemiology 

surveys have revealed a sexually transmitted profile of cervical HW infection. 

Although not aIl studies have uniformly c o n h e d  this profile, recent studies 

have shown high N k  types to be strongly and independently assodated with 

both multiple pariners (P=0.009, trend) and age at first intercourse (P=0.007, 

trend) in dl age groups a. In a Swedish study, KarIsson and colleagues 47found 

that the prevalence of HPV among sexually active women was 22% cornpared to 

4% among virgins. 

The most important determinant of HPV infection is age, with the highest 



prevalence (60-80%) between the ages of 15 and 19 a. Mection in these 

individu&, however, appears to be transient and prevalence decreases to about 

10% by age 30 and 3% by age 50. Persistence of HPV appears to be associated 

with progression to Sn. 45. 

The high birth rate in Nunavut and the high rates of sexually 

trawmitted diseases (SI'D) imply that a potentially large number of women in 

Nunavut are at high risk for development of ceMcal cancer. Early detection 

could mean earlier treatment and a reduction of the number of women at risk for 

progression to invasive cancer. 

The Conventioml Pap Test 

Cancer of the ceMx is a preventable disease and, theoretically, with 

regular saeening dysplasia can be detected early and invasive disease can be 

prevented. The Pap test is a cytological examination of a sample of c e k  taken 

from the cervix to determine the presence of disease-associated abnormal ce&, 

which are reported using the Bethesda Systemz. The protective effect of c e ~ c a l  

cytological screening (relative risks of 0.25-0.37) among women who have been 

screened cytologically compared to those who have never been screened 

increases with an inaeased number of screening smears and decreases with the 

inaeased length of interval since the hst smear 8. Although these results 

establish that the cytological screening program is successfd, an unacceptable 

number of women who have ken cytologicdy saeened develop invasive 



cervical cancer because of too many false negatives. Dysplaçia is often missed in 

a cervical sample either because of human error in çcreening and interpretation 

or because of suboptimal quality of Pap smearjl-53. Meta-analyses of Pap test 

accuacy showed an average false negative rate of 51% 4%. In Geneva, 14% of 

women with high grade CIN received a false negative cytology result in the two 

years before diagnosis+ This was also seen in a retrospective study of cancer 

cases in Alaskan women in 1988 where it waç found that the Pap test had a 

sensitivity of 51% to render a diagnosis of dysplasia up to one year before the 

confimation of invasive cancer. The comparable sensitivity of the Pap smear to 

detect dysplasia up to 36 months before a diagnosis of invasive cancer was 35% 6.  

Pup Test Using Liquid Cytology 

Recent developments in screening for ceMcal cancer include a new 'thin- 

layer liquid based cytology'. This technology (ThinPrepm) is designed to reduce 

sampling and reading errors by providing an improved quality of specimens that 

facilitates easier detection of abnormal cells in the cytological specimensjj. 

Samples colleaed from the ceMx with a cervical brush or broom are 

rinsed into a liquid medium (PreservCyt) that preserves the cells. The advantage 

of this technique is that most of the sample is avdable for analysis. With the 

traditional slide preparation, a large portion of the sample was left on the b m h  

that was discarded. 

In the laboratory, the samples are placed in an automated device that 



standardizes the concentration of the cells and prepares a thin layer of cells on 

the slide. This thin layer allows a more consistent uptake of cytological stains and 

provides superior quality specimens for miaoscopic analysis. 

Largescale prospective s u e s  have evaluated the accuracy of the 

ThinPrep Pap test and f o n d  sensitivities of 73% to 94% and specificities of 58% 

to 76% compared to a reference histological standardK Conventional cytology 

by contrast has yielded sensitivities of 29% to 56% and specificities of 58% to 

100% 456. 

Management of Cervical Dysplnsin 

Among patients with an abnormal Pap smear, women with HSIL require 

immediate colposcopy and histologie diagnosis. For patients with ASCUS or 

m, women c m  be followed by either performing colposcopy immediately or 

by repeating the smears every six months for two years, and then performing 

colposcopy if LSn. persists 57. The literahire suggests that one third to 50% of 

women with low grade cytological abnormafities have a high risk for ceMcal 

cancerj8j9, so the preferred option for managing these women is early referrd for 

colposcopy * which means unecessary investigation for some women. This 

approach is neither efficient nor cost+ffective and causes unnecessary 

psychologid trauma to many women 



HPV Testing 

Early chical methods for KPV testing such as filter in-situ hybndization 

and dot blot hybridization were insensitive and relatively nonspeafic. Their 

application in earlier epiderniological studies had Ied to inconsistent results 61 

and this has resulted in significant skeptickm in the literature as to the dinical 

utility of HPV testing. Two types of tests now dominate the field of HPV testing: 

Polymerase diain reaction (PCR) technology and the HW DNA hybrid capture. 

Hybrid Capture-II (HC-IIf Digene Corp., MD, US) is the ody  HW test 

approved by the US Federd Drug Administration (FDA) for dinical use. It uses 

signal amplification in ceMcal specimens to detect 13 hi&-risk HPV types 

(16,18,31,33,35,39,51,52,53f56,58,59,68). The HPV DNA fiom the sarnple is 

hybridized with a specific HPV RNA cocktail and the hybrids are captured using 

an enzyme-linked immunosorbent assay (ELISA) that uses cherniluminescent 

detection. Population-based studies have shown HPV DNA testing with HC-II to 

be more sensitive for detecting precancerous Iesions (90 to 100%) than the 

conventional cytology counierpart 12. Although it has a lower specificity 

compared to the histology gold standard, it has 'men shown that HPV DNA 

detection precedes and predias the frrst cytological detection of Sn. In a 

prospedive study, nested in a five-year follow-up of 17,654 women who were 

initidy cytologicdy normal, the women who were positive for HPV DNA at 

enrollment were 3.8 times more iikely than women who were HPV negative to 

have LSIL diagnosed for the first time during the fouow-up, and 12.7 times more 



like1y to develop HSK a. 

Incorporation of HPV testing into the present Pap saeening program has 

the potential to make screening for cervical cancer more effective, and a 

necessary prelude to açsessing this, is detennining the prevalence of the high-risk 

types in Nunavut 



OBJECTIVES 

A collaborative study was done with the Baffin and Keewatin Regional 

Health Boards and Queen's University: The primary objectives of the study 

were: 

1) To detennine the prevalence of high-risk HPV types and of cervical 

dysplasia in the çcreened population in two of the three health regions 

in Nunavut. 

2) To explore the association between high-risk HW W e s  and cervical 

d y splasia. 



S t d y  Design 

In order to achieve the objectives, a cross-sectional study was conduded 

in the B a f h  and Keewatin regions of Nunavut. All women in these two regions 

who attended routine dinic for a Pap test from Mav 1 1999 to Mardi 31" 2000. 

were invited to participate. 

Setting 

This study was conducted in 19 communities of Nunavut? which are 

spread out over a geographic area of over 2 million square miles. Nunavut is the 

eastem section of what used to be the NWT (See Figure 1). On Aprillst 1999, 

Nunavut offickdly became a separate Temtory. There are three regions in 

Nunavut: Baffin, Keewatin and Kiteokmeot. The population in the Baffin and the 

Keewatin constitutes 80% of the population of Nunavut. The participating 

cornmunities are: Iqaluit, Cape Dorset, Clyde River, Kinunirvt, Pangnirtung, 

QiqiktWuak, Pond Met, Arctic Bay, Nanisivik, Igloolik, Hall Beach, Resolute 

Bay, Grise Fiord, Rankin Met, Arviat, Baker Lake, Repulse Bay, Sanikiluaq and 

Coral Harbour. The ethnic distribution of this new Temtory is 85% Inuit and 

15% other ethnic groupsl? 

There is only one hospital in Nunavut, located in Iqaluit. In all other 

commmities, primary a r e  is provided by Community Health Nurses (CEIN). 

Routine Pap smears are made by physicians or CHNs. The B a E h  region has nine 



physician dinics and twelve community &csf and the Keewatin has eight 

community ciinics. The Kiteokmeot was not induded in the study because their 

Pap smears are interpreted in a different center from the other two regiow. 

Figure 1. Participatirtg Communities in Nunavut 

Uark circles mark participahg cornrnunities 

S t d y  Population 

All women who attended routine dinics for a Pap test in the Baffin and 

Keewatin regions of Nunavut during the period from May 1st 1999 to Mardi 31s' 

2000 were invited to partiapate in the study. Although diverse by geographic 

location, the 19 centers are quite similar in demographic composition, Mestyle 

and provision of health services (except Iqaluit, which has a higher population of 

non-Inuit, is more City-mef and has more economic opportunities). 



Approximately 2200 Pap tests had been taken in a twelve-month period in 

1997-98. Based on other Canadian experience63, we anticipated a 75% acceptance 

rate. When the study was presented to the nurse practitioners, they expressed 

concern that they would not have the time to monitor non-acceptance. It was 

therefore decided that non-participation would be determined by cornparison to 

the information collected in the cytology database. The Chief Medical Health 

Officer agreed to provide access to data from the database on the number of 

women who had Pap tests submitted, by age and ethnicity. The iimitation of 

using this method to determine non-paftiapation is that it is not possible to 

differentiate true non-participation from non-reauitment into the study (the 

latter presumably related to staffing shortages). 

E thics 

The study protocol was submitted to the Queen's University Health 

Sciences and Mil iated Teaching Hospitals' Research Ethics Board for review 

and approval. Approval was received February 1st 1999 (See Appendix 1). The 

Director of Health Protection and the Chief Medical Health Officer also wrote 

letters of support indicating the need for such a study to help inform the practice 

of clinical management of cervical screening. 

Wrîtten, informed consent was obtained from the women king screened. 

Subjects were assured that their participation was voluntary and that their 

regular medical care would not be affected if they dedined to participate. All 



questionnaires were kept confidentid and stored in a l d e d  cabinet util ready 

for processing by the researcher. AU computerized patient data was password- 

protected with access resiricted to the researchers. When a l l  data were entered 

and checked, names were rernoved from the data set pnor to analysis. Access 

back to the patient names is by a coded key, restricted to the researcher. 

Research L icense 

The Northwest Temtories Scientists Act requires that al I  research 

conducted in Nunavut be licensed by the Nunavut Research lnstitute (NRI). The 

study protocol was submitted to the NRI for a liceme to conduct the study in 

Nunavut Since this was a muiti-centered study, the process of getting licensed 

involved getting approval from each CommUNty Counal, each Health Board, 

and the Chief Medicd H d t h  Officer. This study was licemed to proceed in 14 of 

the 21 communities on Mardi 3rd 1999 and in another five communities on May 

11th 1999 (See Appendix 2). Two communities did not respond by the deadline. 

It was initially expeded that all the data would be collected in 1999, 

however due to delays in start-up a request was made to the NRI for an 

extension to collect samples up to Mardi 315' 2000 and this was approved. 

Study Variables 

Based on the Iiterature, we chose to assess age, ethnicity, region, highest 

level of education in the household and smoking. The socidemographic 



variables examined are essentially surrogate confounders for relevant exposures. 

Age in this instance was a surrogate for both behavioral changes associated with 

aging and immunologie changes associated with aging. Ethnicity was examined 

as a surrogate for potential genetic factors that may independentiy be risk factors 

for susceptibility to HPV infection or c e ~ c a l  dysplasia. We were not aware of 

any merences by region that would contribute to confounding but we decided 

to investigate since large geographic distances may contriiute to differences we 

were not aware of. 'Highest leuel of education in the houselwlri' was wed as an 

attempt to get a cursory indicator of sdo-economic status (SES). It is dif f id t  to 

know how well it represents socio-economic statu in this population of 

primariiy hunter-gathes; however, disassion with other health-care 

professionals in Nunavut seemed to indicate that it was probably the best one. 

Income is not considered a good measure of SES in a hunter-gatherer society 32. 

Defertninants of HPV a d  ceroicd dysplnsia not assessed in this study 

Numerous studies have established the role of sexual activity as an 

important determinant of HW infection xiuG as well as of c e ~ c a l  neoplasiaB66. 

In this study, we did not coIIect information on sema1 activity. We were 

concerned that because of the sensitive nature of this information, the 

partiapation rate would decrease significandy and jeopardize the validity of the 

study. 



Stafi Training and Subject Recmifinent 

Recrvitment of subjects was done by the physicians or the CHN's who 

saw patients for routine visits. Collaboration with the Health Board was vital and 

the Chief Executive Officer sent a letter to the staff kforming them of the Health 

Board's commitment to the study and the expectatiom of the different personnel 

(See Appendix 3). 

A cornplete package of a l l  the items needed for the study was sent to each 

Community Health Center (CHC). It induded: 

summary sheet with instructions 
general information on Ht>V for hedth professionds induchg Jnçwers to 
questions commonly asked by patients 

information for participants in English and lnuktitut (Appendices 4a & 4b) 
consent fonns in English and Inuktitut (Appendices 5a & Sb) 
questionnaires in English and Inuktitut (Appendices 6a & 6b) 
rcturn-ilddrcsscd cnvclopcs 
çample collection brushes 
snmple transport containers 
instructions on collecting a sample for a Pap test 

Presentations on the study were done for the medicalf nursing and 

laboratory staff in Iqaluit and Rank in  Met. Resentations foi the other 

Community Health Centers were done by regional teleconferences, first in the 

Baffin and then in the Keewatin. At these sessions, a l l  procedurai issues were 

dixussed and any concerns were addressed. After thisf individual CHC 

teleconferences were held for nurses in each center to confirm procedures and 

deal with co~iimUNty-specific issues. 

During the data collection period, there were numerous staff changes. 



Nurses passing through Iqaluit were given a half-hou instructional session on 

the study. Others were trained by telephone. A toll-free telephone number with 

an answering machine alIowed participants, nurses, laboratory personnel and 

physicians to contact the researcher at any t h e .  The answering machine was 

checked at least once a day and the phone was answered from 11 a.m. to 2 p.m. 

on weekdays. The researcher could also be contaded by Fax or e-mail. All 

supplies were stored in Iqaluit and after the initial shipment, additional supplies 

were forwarded to the communities as needed. The communities were contacted 

every month to ensure adequate suppiies and to monitor progress of the study. 

It must be stressed that Health Board support was invaluable to this 

study. They provided the high quality translation needed when translating 

medical terxninology. Most issues requiring translation were dealt with ai the 

health center even though it would have been available had the participants 

phoned d i r d y .  The cost of teleconferencing is very high (approximately $1300 

per teleconference) and had not ken antiapated in the planning of this study. 

The Health Boards were very supportive and allowed the researdier time to 

present during their regular teleconferences. 

Sampk Collection 

The procedure for sample collection for HPV testing was incorporated 

into routine Pap testing. Women who attended a &c to have a Pap test were 

invited by the physician or CHN to participate in the study. They were given 



prepared information on the study in both English and Inuktitut (Appendiu 4a 

and 4b), asked to sign a consent form (Appendix 5a and 50) and complete a 

questionnaire (Appendix 6a and 6b). The partiapants were assured that refusal 

to participate in the study would not affect their care. The health professionals 

assisted with directing the participant to the researcher when they had 

additional questions. Participants were able to contact the researcher by calling a 

designated phone number and reversing the charges. 

Pap samples were collected in a liquid based medium, ThinPrep 

(Preservsrt; Cytyc Corp., Boxborough, MA, USA), whidi allowed both 

cytological diagiosis and HPV testing to be done on the same sample. Samples 

were stored in the regional laboratones either in Iqaluit or Rankin Inlet and 

shipped to the Jewish General Hospital (JGH), in Montreal three times a week 

together with routine laboratory samples. The questionnaires were put into pre- 

addreçsed envelopes and sent to the Regional Public Health Office (RPHO), or 

transported with the lab samples to the Regional Laboratory. Once there, they 

were retrieved by the lab staff and sent to the RPHO. The Health Board had 

approved the use of the WHO as a central collection and interim storage place 

for thiç confidentid material. The questio~aires were çtored in a lodced cabinet 

in the WHO, which had a restricted key entry. The key to the cabinet was kept 

d e  by the researcher. 



Questiormire to Assess Smoking Status 

A questionnaire 14th six questions to assess smoking status was w d  (See 

Appendix 6). It asked respondents if they ever smoked and how much, if they 

currently smoked and how much, and when they started and stopped smoking. 

A question on 'highest Ievel of education in the household' was induded in the 

questionnaire as a cursory measure of socio-economic stahis (SES). The 

questionnaire was translated into lnuktitut by a professional tramlaior who has 

many years of experience with translating educationd and health materials The 

design of the questions used, was hom a larger questio~aire on a Nutrition 

study done by Health Canada (198). Researchea who had assessed smoking 

habits during a recently completed contaminanis study in Nunavut also 

reviewed and approved of our questionmire. 

Pap Testing and Assessment of Cervical Dysplasin 

A ceMcal broom device (Papette; Wallach Surgical Devices, Milford, CT, 

USA) was used to collect c e k  from the endo-cervix. The brush was then swirled 

immediately into a 20-ml container of buffered fixative (PreservCyt) to dislodge 

the cells into the medium. The sample was transported to the cytology laboratory 

at the Jewiçh General Hospital in Montreal via the two Regional Laboratones. 

The Thin Prep Pap test slides were then prepared using a semi-automated 

procesor (Thin Prep 2000; Cytyc Corporation) according to instructions 

provided by the manufacturer. The Pap test was always done first. Residual 



samples in PreservCyt were forwarded to the HPV laboratory if patient consent 

was indicated and if the Pap result did not indicate that the sample was 

unçatisfactory. Pap smear reporting was baçed on the Bethesda System and the 

resuits were forwarded to the researcher. The cytology results were organized by 

the following categorîes: Negative, Benign Cellular Changes (BCC), ASCUS, LSTL, 

and HSK. A pathologist routinely reviewed all abnormal Pap smears. AU cyto- 

technologists at the JGH are certified by the Canadian Society of Medical 

Techologists. The laboratory is accredited by the Canadian Council on Health 

Services (personal communication with the chief techrtologist of the cytology 

laboratory) and observes guidelines for practice and quaüty assurance in 

cytopathology published by the Canadian Society of Cytology. 

HPV assessrnent 

HPV testing was done on the same sample as the Pap test using a second- 

generation molecular hybridization, sandwich capture assay (HUI) (Digene). A 

minimum of 4 ml of residual sample in PreservCyt was required for this test. The 

HCII assay for HPV DNA detects in a single way, one or more of 13 cancer- 

associated KPV types: 16,18,31,33,35,39,45,51,52,56,58,59 and 68. 

HW testing was always perfomed after cytology testing and the 

technologist performing the HPV testing was blinded to the cytology results and 

Çlinical status of the patient. The technologist doing the HUI testing was trained 

to perform the assay by Digene in Maryland, USA. 



The HUI assay uses unlabeiled full genomic RNA probes that hybridize 

in solution with the denatured target HPV DNA from the specimen. The 

resulting RNA-DNA hybrids are captured on the surface of a well coated with 

antibodies that are s p d c  for the RNA-DNA hybrids. These immobilized 

hybrids are then reacted with an anti-hybrid antibody conjugated to alkaline 

phosphatase and detected using a diemiluminescent substrate. As the substrate 

is deaved by the bound alkaline phosphatase, light is emitted that is rneasured in 

relative light units (RLU) using a plate luminometer. The emitted light intensity 

is proportional to the amount of target DNA in the specimen. Results are 

expressed as a ratio of sample RLU to the RLU of the positive calibrator. A 

relative üght unit measurement greater than or equal to the prospectively chosen 

cutoff value (equivalent to 1 p g / d  HPV DNA or approximately 5000 genomic 

equivdents of HW DNA per test) indicates the presence of HPV DNA 

sequences in the specimen. A measurement less than the cutoff value indicates 

the spechen is negative for the 13 HW DNA sequences included in the test or 

that the HPV DNA levels for these 13 types is below the detection threshold of 

this assay. 

Semiquantitation of viral load is possible with this rnethod for HW 

testing. The following cut-offs are used by the laboratory: 1+ = 1-50 RLU, 2+ = 

51-500 RLU, 3+ = over 501 RLU. Digene reports a sensitivity of 95% to detect 

HSIL compared to colposcopy67. 



Reporting 

AU patient resultç were cormnunicated directly to the primary physicians 

and CHNs. Subjects were informed of their results in the same manner that they 

were informed of their Pap tests, in keeping with routine d in ica l  practice, i.e. 

phoned if they are positive and not called if negative. The heaith care 

professionals were able to consuit with a gynecologist/pathologist at the JGH 

about management of patients with a positive HPV resdt 

Sarnple Size 

The number of women eligible for Pap testing (usudy age 15 years and 

over) is 3835 in the Baffin and 1570 in the Keewatin-? We estimated that with the 

sample size of 1000 samples we would have reasonably narrow 95% codidence 

intervals for a prevalence between 5 to 40% and have power in excess of 99% to 

detect the expected odds ratio for the HPV-ceMcal dysplasia association in 

excess of 15 42. 

Because of the time restriction for completion of this thesis, only the data 

colleded up to December 31st 1999 was w d  in this report. In that t h e  period, 

we r e d t e d  1331 participants and had 1290 adequate samples. 



DATA ANUYSIS 

CeMcal Dysplasia - A categorical variable reported in this format by the lab. It 

was dichotomixed for logistic regression: 

Negative Cytology within normal limits 
BCC Benign Cellular Changes 
A s C u S  Presence of Atypical Squamous Ce& of Undetermined 

Si@cance 
LSK Presence of Low-grade S ~ U ~ O I L Ç  Intra-epithelial lesion 
HSL Presence of High-grade Squamous Intra-epithelial Iesion 

Negative Negative or BCC. 
Positive Positive for A ! X U S ,  LSIL or HSn. 

HPV - A categorical variable reported as a semiquantitative measure by the lab. 

It was dichotomized for logistic regression. 

Negative Negative or below detection threshold for all of the 13 high-risk 
types Listed above. 

1+ 1-50 RLU 
2+ 5'1-500 RLU 
3+ >500 RLU 

Negative Negative or below deteaion threshold for d of types 
16,i8,31,33,35,39,45,51,52,50,58~59 and 68. 

Positive Positive for one or more of types 
16,18,31,33,35,39,45,5l,52,36,58,59 and 68. 

Age - (at mid point of the study, Oct 1 1999) Caldated £rom date of birth 

information provided on the laboratory requisition and categorized according to 

the format comrnody reported in HW literature. 



1 Age 13-20 
2 .4ge >ZO to 30 
3 Age >30 to 40 
4 Age >40 to 79 

Ethnicity- A dichotomous variable determined from the coding of the 

Healthcare Number provided on the laboratory requisition. 

1 Inuit 
3 
h Non-huit 

Highest Level of Education in the Household - Grade level reported on the 

questio~aire categorized by standard schooling blocks. 

mar~ None or upto Grade 7 
Secondary Grades 8-12 
Post-secondary Grades 12 and greater 

Smoking Status - Obtained from responses to the questionnaire. Two people 

who smoked before did not respond to whether they also smoked now and were 

included in the m e n t  smokers. 

Never Has never smoked or reported 
Current CurrentIy smoking 
Former Was a smoker but has quit 

Pack-years - Information on lifetime agarette cowumption was obtained from 

responses to the questionnaire and was calculated by multiplying the number of 

cigarettes smoked per day by the duration of smoking. One pack-year was 

defined as smoking one pack of cigarettes per day for a year 686? Chtegories were 

based on pack-year tertiles. 



Negative Non-smoker 
>O-3 smoking up to 3 packs of cigarettes per day for a year 
3a smoking 3 to 6 packs of cigarettes per day for a year 
> 6  smoking >6 packs of cigarettes per day for a year 

Data Conficien tia lity 

Access to the data was limited to three researchers and was always 

password protected. After data deanin& patient m e s  were removed pnor to 

analysis and only one investigator had access to the patient information and that 

was through a unique identity code. 

Data cleaning 

AU data were entered into a Statistical Analysis Software (SAS) 

database. An unanticipated challenge was the use of the unique identifier. The 

Healthcare Number was used to identify each unique patient. When Nunavut 

separated from the NWT, the Healthcare Number changed but the new numbers 

were not used consistently. The old Healthcare Nurnbers were used more 

hequently. Permission was obtained to access the Health Information Database 

to convert a i l  the new numbers entered into the study badc to the old numbers. 

This was necessary in order to elimMte duplicates. 

Frequency distributions and descriptive statistics were generated to check 

for entry errors and out-of-range values. Logical cornparisons were tested. For 

example, if the participant answered that they did not smoke now then the 

answer to the question on 'average number of agarettes smoked now' should 



have been left blank. These were checked on the original form. The data were 

then transferred to SPSS (statistical software program)n and cross-tabs were run 

as an additional check for errors. Duplicates were eliminated. It had been 

decided at the beginning of the study that if there were duplicate samples, only 

the fïrst entry would be accepted. 

Statisticnl estitnatiun 

Confidence intervals, (the least fiequency with which the interval will 

contain the true parameter) do much more than assess the extent to which the 

null hypothesis is compatible with the data. They provide simultaneously an 

idea of the Iikely magnitude of the effect and random variability of the point 

estimate 2. In this study 95% confidence intervals were w d  to assess statistical 

significance and random variability of the point estimate. Confidence intervals 

can &O show that the data do not contain the information necessary for 

reassurance about an absence of effect. For a study to provide evidence of la& of 

an effect, the confidence Limits must be near the nuII value 69. P-values were 

reported when analysis of trends were done. 

The distribution of the population was descflbed by frequency of age, 

ethnidty, region, highest education in the household and smoking. The 

bequency distribution, by age group, of the participants was compared to the 

non-participants. Wornen who had a Pap test were also compared to the general 

base population in order to assess how representative the study population was 



of the general popdation. Responders and non-responders to the questionnaire 

were compared by age and ethniaty as well as by the two indicators of health 

stahis (HPV and cervical dysplasia). The &-square test for homogeneity of 

proportions was done to assess the significance of the differences. 

To accomplish objective one, the prevalence of high-risk HPV types and of 

cervical dysplasia in this population was reported together with a 95% 

confidence interval around the estimates. Confidence intervals for prevalence 

estimates were obtained using C O W ,  which is part of the software program 

PEPI (Programs for Epidemiologists)~. The frequency of each cytology diagnosis 

was determined and the prevalence of these diagnoses in each age group was 

reported. The prevalence of HPV in those with positive cytology diagnoses was 

also examined. 

To accompliçh objective two, the main association of interest between 

HW and cervical dysplasia was examined using a logistic regression mode1 that 

contains all five other variables as potential confounders. Justification for use of 

these variables is based on findings reported in the literature, as explained in the 

literature review for this thesis. This is a biologic mode1 and this approadi is 

feasible because of the limited number of variables under study. 

Non-responders to the questionnaire were dassified as 'unknown' when 

analyzing the whole data set (N=1290). This ânalysis was repeated using the 

subset (N=755) population. The information from the questionnaire allowed us 

to caldate a smoking measure hequently reported in the literature: pack- 
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years74. Although our primary interest was in using current and former smoking 

status, we also investigated the effect using pack-years. Finally, the age-adjusted 

association between viral load and cervical dysplasia is examined using logistic 

regression. A 95% confidence interval is reported around ail estimates of 

association. 



In this section the study popdation and participation in the study are 

desçribed. With regard to extemal validity, they are compared to the base 

population of the Baffin and Keewatin Regions of Nunavut. The differences 

between respondents and non-respondents to the smoking questionnaire are 

examined and then, to address objective one, the prevalence of H W  and cervical 

dysplasia are examined according to age, ethnicity, region and highest level of 

education in the household. 

Associations with HPV are presented as descriptive information. For the 

second objective, ceMcal  dysplasia is the outcome and odds ratios are presented 

for HPV as the main "exposure" of interest, with control for the other variables. 

These analysis are repeated and presented, using the subset (N=755) population 

that responded to the smoking questions. The data collected on the questionnaire 

allowed us to calculate a cumulative smoking measure as well as 'never current, 

former' status, and so these two are compared. This Chapter condudes with 

looking ai a semiquantitative measure of HFV to explore dose response with 

c e ~ c a l  dysplasia. 

Participation in the Studij 

Figure 2 describes the participation in this study. Nineteen out of twenty- 

one communities responded positively and were induded in the study. Of these, 



samples were only received from 18 communities. In order to assure an adequate 

sample size of 1000 participants, the collection period was originally planned 

from May 1" 1999 to M d  3lSt 2000; however, by December 31s' 1999, we had in 

excess of the 1000 samples we had expected to need for this thesis. For this 

purpose, therefore, only these data were analyzed. 



Figure 2 Study Population 

18 Communities r--- 
23 16 Pap tests done 

lSSS wonieii for Pap testing I 
1 - 

133 1 participants (72.75%) 

780 Questionnaires received Ï 

1290 adequate samptes 
Have complete cytology and EIPV data 

Non-response, 2 Communities 
No samples fiom 1 Community 

1 

46 1 duplicates 

524 (28.25%) 
non-partici pants 

4 1 Unsatisfactory 
samples 

3 10 with no questiomaire 
returned or inadequate 
identification 

25 with no response to 
smoking questions 

75 5 Questionnaires wit h 
smoking responses 

(58.5%) 



The total number of women in the two regions that were eügïble for a Pap 

smear (ie. over fifteen years old) was 5,405 based on the 1996 population 

statistics 4. As seen in Figure 2, the number of Pap tests c o k t e d  during this time 

period was 2316. Of these, 461 were repeat tests done for follow-up visits and, 

therefore, 1855/5405 (34%) women had a Pap test between May 1st and 

December 31 1999. Among those women who had a Pap test in this time period, 

1331 (72%) participated in this study. Non-participation was either because 

women refused or because the nurse or physich was too busy to explain the 

detailç of the study and invite them to participate. Nurse or physician 

practitioners identified non-participants on the cytology lab requisition. 'Liquid 

Cytology' using the 'Thin Prep' method waç to be offered to all women 

regardless of whether they participated in the study or not. Most non- 

partiapants' samples were collected using the conventional Pap method. 

Cytology was always done first so if the woman was a non-participant, her 

sample was not forwarded for HFV testing. In addition, 41 samples were 

uwatisfactory for cytological analysis and these were not forwarded for HW 

A total of 1290 samples, referring to 1290 women, were adequate and 

processed for cytology and W. For these women, age and ethniaty is known 

from the information provided on the lab requisition- Of the 1290 participants, 

510 did not retum the questionnaire. Of those who did return the questionnaire, 

25 did not answer the smoking questions, leaving 755 women (59%) with data on 
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smoking. 

Description of Study Populntion 

Figure 3 Frequency Distribution for Age (N=1290) 

A g e  in Y e a r s  

Figures 3 describes the participants (N=1290) by age. The mean age of the 

participants was 31 years, and 86% of them were Aboriginal. Shce ail the 

Ahriguial participants were huit, the participants are heretofore identified as 

Inuit or non-Inuit. 

Figures 4 through 6 d e s m i  the 755 participants who provided 

information on region of residence and highest education Ievel in the household 

and smoking. 
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Seventysix percent of this subset population was from the Bafnn and 24% 

were fiom the Keewatin. In Figure $ the partiapants are shown by the level of 

'highest grade of education in the household'. Skty women who completed the 

questionnaire did not answer the question on education. The mean level of 

schooling was grade 11. 

Figure 4 Highest Grade of Schooling in the Household (N-695) 

Mean = Grade 1 1 

Median = Grade I I  

Highest Grade o f  Schooling in the Household 

The smoking status of the participants was examined using 'never', 

'current' and 'formef categories as shown in Figure 5. Information was &O 

coflected on quantity smoked and Figure 6 shows the ftequency of pack-years in 
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current and former smokers. One pack-year corresponds to smoking one pack of 

agarettes per day for one year. The mean number of pack-years was 6.1. 

Figure 5 Frequency Distribution for Smoking (Never, Current, Former) 

Nevar Curren t former  

Smoking status 



Figure 6 Frequency, Pack-years among Current and Former Smokers 

N=639 
95 non srnokers 

21 with missing data 

Mean = 6.1 
S.D.= 6.2 
Median = 4.0 

P a c k y e a r s  ( d o s e  'yrs s m o k e d )  

Figure 7 compares the women who obtained a Pap test during the study 

period to the total population of women in the two regions according to age 

groups. Between 20% and 45% of women in the different age groups were tested, 

with those in the 40-79 year age group king the least represented at 20%. 



Figure 7 Women with Pap Test Compared to Base Population 

1 

Of the women who did get a Pap test, partiapants were equally 

represented at about 70% in every age group as shown in Figure 8. 

Figure 8 Study Participants Compared to a i l  Women who had a Pap Test 

The population distribution of women in the two regions is 3340 (35%) in 

the Keewatin and 6195 (65%) in the Baffin 4. The distribution of the study 

population (1290) was 24 % hom the Keewatin and 76% from the Baffin, so the 



Keewatin is slïghtly underrepresented compared to the base population. 

Comparison of Respondmts a d  Non-respotzdents to the Smoking Questions 

Table 1 presents the frequency distribution by age and ethniaty of the 

study population who answered the questions on smoking habits (N=755) and 

those who did not (N=535). There was no significant difference in the two 

groups by age; however, more non-Inuit than huit answered the questionnaire. 

Table 1 Cornparison of women who did and did not provide smoking 
information by age and ethnicity 

Variable Category Frequency (%) p-value $ 
Respondents Non-respondents 
N = 755" N = 535+ 

Age group 
0-20 17.7 19.8 0.377 
>20 to30 37.7 36.4 0.676 
>30 to 30 25.7 25.6 0.980 
>40 18.8 18.1 O. 805 

Ethnic group 
Inuit 
Non-huit 

* Study participants who provided personal smoking information (N=735) 
$. Study participants who did not provide personal smoking information (N-535) 

24ded p - d u e  comparing proportions 



Table 2 Frequency ( O h )  for HPV and c e d c a l  dysplasia comparing the 
subset populations that did and did not provide smoking information 

Variable Category Frequency (%) p-values$ 
Respondents Non-respondents 

= 755" N = S S t  
EfPV status 

Negat ive 
Positive 

Cervical dysplasia 
Negative 
Positive 

* Study partxcipants who provideci personai smoking information (N=735) 
t Study participants who did not provide personai smoking information (Y-53 5 )  
$2-sided p-value comparing proportions 

Table 2 presents the frequency distribution of these same two groups by 

HW status and cervical dysplasia. The distributions of responders and non- 

responders to the questionnaire for these variables were virtually identical. 

Preonlence of HPV Infection 

Table 3 addresses objective 1 and shows the prevalence and 95% 

confidence intervals of HPV infection ii- the whole study population (N =1290) 

during the penod from May 1st to December 31s: 1999. 



Table 3 Prevalence of HPV infection (N=1290) according to selected 
socio-demographic characteristics in 18 Nanavut communities h m  May 1st 

1999 to December 3l* 1999. 

Variable Ca tegory Num ber of s u b j ~  HPV 95%CI 
('?'O) prevaience 

(%) 
.4ge group 

13 -20 240 (1 8.6) 42.1 32.6, 5 t -8 
>20 to30 480 (37.2) 3 1.3 22.5.40.6 
'30 := 40 33 ! (25.7) 13.9 iV.5,  t 7.9 
>JO to 79 239 (18.5) 15.1 10.9, 20.0 

Ethnic group 
Inuit 1107 (85.8) 36.3 33.7.78.8 

Non-hi  t 183 (14.2) 23.5 17.8, 30.0 

Region 
Baffin 582 (45.1) 28.2 24.6, 3 1.9 

Keewatin 198 (1 5.3) 22.7 17.3,28.9 
Unknuwn S I 0  (39.5) 24.3 20.7.28.2 

Education 
NonePrimary 55 (4.3) 20.1 18.3,42.1 

Secondaq 457 (35.4) 26.9 23.0, 31.1 
Post-secondary 183 (14.2) 25.7 19.7.32.4 

Unknown 535 (46.1) 24.7 2 1.4.28.3 

The overall prevalence of HPV was 25.8% (95%CI: 23.8 - 27.9%) HPV 

prevalence differs significantly in the three age groups up to age 40. It was 

highest in the 13 to 20 year-olds and was successively lower as age increases. 

There was somewhat of a levehg effect after age 40. 

There was no significant difference in HW prevalence by ethnic group, 

comparing Inuit to non-Inuit, even though the number of non-Inuit was only 

183. Prevalence of KPV by region did not differ siphcantly between the 

Baffin the Keewatin Regional residence was not hown for about 40% of the 



participants and prevalence in that group was at a level in between that for the 

Baffin and Keewatin regiow. 

HPV prevalence also did not differ significantly by education level in the 

household. Information on education was not completed by 46% of the study 

population and prevalence in this group was about the sarne as for those with 

known education. 

Prma lence of Cemica l Dysplnsia 

Table 4 shows the prevalence and 95% confidence intervals of ceMcal  

dysplasia in the whole study population (N -1290) during the period from May 

1" 1999 to December 319' 1999. 



Table 4 Prevdence of C e ~ c a l  dysplasia (N=1290) according to selected 
socio-dernographic characteristics in 18 Nunavut communities h m  May 19' 
1999 to December a* 1999. 

Variab le Catego ry Num ber of Prevalence ( O h )  of %%CI 
subiecis (%id Cemicd ilyspluia 

Age W U P  
1 3-20 240 (1 8.6) 9 2 63 .  13.8 

>20 to30 480 (37.2) 9.8 7.4. 12.7 
>30 to JO 331 (25.7) 4.5 2.7, 7.2 
'40 10 79 239 (18.5) 3.3 1.6.6.3 

Ethoic group 

Region 

Education 

Inuit 1 107 (85 8) 7 2 
Non-[nuit 183 (1  4.3) 7.1 

None4Prirna.p 55 (4.3) 
Second? 457 (35.4) 

Post-seconduy 183 (14.2) 
C~nknow~l 595 (46 1)  

The overd prevalence of cervical dysplasia was 7.2% (95% CI: 5.9 - 8.7%). 

The prevalence of c e ~ c a l  dysplasia was highest in the age groups up to age 30. 

At age >3&40, the prevalence was half of that at the younger ages, and dropped 

even lower among those over 40. There was no significant düference in 

prevalence of cervical dysplasia by ethnic group. Prevdence by region was also 

not significantly different Regional residence was not known for about 40% of 

the parüapants and prevalence in this group was the highest at 7.5%, but not 

statisticdy different from the other groups. 

Although not statïstically different, prevalence of cervical dysplasia was 



slightly higher among those with secondary education in the household than in 

those with no or primary education, and higher again among those with a post- 

secondary education. Highest level of education in the household was not 

known for 46% of the study population and prevalence in that goup was similar 

to those with a secondary education. 

Prevahce of Cemical Dysplasia &y Cytology Dingnosis 

Figure 9 shows the fiequency distribution of cervical dysplasia (N-1290) 

by cytology diagnosis. The prevalence of abnormal cytology was 7.2%, most of 

whidi were low-grade SE. Benign cellular changes are not regarded as positive 

changes related to the development of c e ~ c a l  cancer and are displayed here 

only for informational purposes. 



Figrire 9 Distribution of Cervical Dysplasia by Diagnosis (N=1290) 

BCC HSlL 

Figure 10 shows the cytology diagnosis in each age group. E U S  was 

seen in approximately the same frequency in all age groups. LSIL was most 

frequent in the under 30 year-olds and decreases gradudy after age 30. HSIL 

was only present in the 20-40 year-olds. 



Figure 10 Frequency of Positive Cytology Diagnosis by Age-pup (N=93) 

O HSlL 

a20-30 

Age dlsblbuüon of poytive cytobgy ( N a )  

Figure 11 HPV Prevalence (%) and 95% CI arnong those with positive 
cyioiogy (N=93) 

! A S C U S  HSlL  

Figure 11 shows the prevalence of HPV (N=93) in those women with 

abnormal cytology. In women with the cytological diaposis of SIL, over 90% 

had HPV. Twenty-one percent of the women who were negative for c e ~ c a l  



dysplasia (induding BCC) were positive for HPV. 

OMS Ratios for Selected Variables a d  HPVInfection 

Table 5 examines associations between the selected variables and HPV 

infection adjusted first for age and then for age, ethnicity, region and highest 

level of education in the household (which will be referred to as 'education') 

Table 5 Odds ratios (OR) and 95% confidence intervais (95OIoCI) for HPV 
infection (N=1290) in 18 Nunavut communities h m  May 1" 1999 to December 
3lSt 1999 

Vsrhbk cW!WY Number d Unadjurted* Age AdJustcdt Fully Adjusteci$ 
CZRS 1 OR 95% C I  OR 95@/. C I  OR W%CI 

Inuit 
Non-Inuit 

Smoking sÉrtns 

R c i m  
0.4.0.8 
O. 1.0.3 
O. 1.0.3 

R e C m t  
O.?, 1.7 

R c f i  
0.5. 1 .O 
0.2, 1.2 

Re f m  
0.3, 1.1 
0.3, i.4 
0.3, 1.5 

Rcfanit 
0.5. 1.5 
0.5, 1.8 
0.4.4.7 

l Unadjustcd logistic moâels t S q m a t ~  logistic madcls ndiusted for sac 



Women aged 13 - 20 years had the highest OR for HPV infection. The OR 

was significantly lower (0.63) in the 20-30 year-old group and dropped even 

lower (0.22) in those over age 30. Thiç difference was still signrficant after 

adjusting for ethnicity, region, education and smoking status. 

There was no significant difference in OR for HFV infection (1.1) by ethnic 

group when comparing Inuit or non-Inuit. When cornparing the OR's by regional 

residence however, there appeared to be a lower OR (0.70) for those from the 

Keewatin and this was barely insignihcant as the confidence intervals bordered 

1.0. The OR for HPV infection in the group for whom there was no regional 

residence information was about the same as that in the Keewatin region. 

When comparing the OR for HPV infection in the groups by education, 

the lowest association (hilly adjusted) was for the group with secondary 

education and those with no or only primary education had the strongest 

association with HPV. Those with unknown education had the same OR as those 

with secondary education. 

In the group who provided smoking information there appeared to be 

decreasing OR's for HPV infection with the highest OR in those who never 

smoked. This seemed to decrease (0.92) in those who were former smokers and 

was lower still(0.82) in those who were m e n t  smokers. None of these 

Merences were statistically si@cant. The people who did not provide 

infornation on smoking had age-adjusted OR's simila. to the current smokers. 



Table 6 Odds ratios (OR) and 95% confidence intemals (95OIoCI) for 
c e ~ c a i  dysplasia in 18 Nunavut conununities (N=129û) fiam May 1999 to 
December 5 1 8 '  1999 

Virirb k Caw30 Q' Number Cnide* Agc Adjustedt Fdly Adjusttdt 
nfCnsmI OR 9Sm/iC1 08 PS9!C1 OR 9Sr/,Cl 
Toîd 

HPV siaius 

Unadjustcd loptic mo&ls t Separate logmc modclr adjustcd for agc 
f bf i i lhnnnre  mn&! ndjiroteri Gr ni1 nthcc w i r i n h h  in the tnhle 



Olids Ratio's for Selected Variables and Centtkal Dysplasia 

Table 6 shows the OR's and 95% CI for the selected variables and c e ~ c a l  

dysplasia adjusted first for age and then for a l l  the other variables. HW was very 

strongly associated with ceMcal  dysplasia (OR: 28.6) even after having adjusted 

for age, ethnicity, region, education and smoking status. Even though the 

confidence intervals were large (95%CI: 12-76), it was evident that HW was 

sigdicantly associated with cervical dysplasia. 

Women aged 30 and younger had the highest OR for ceMcal dysplasia 

and it was l e s  than half for the women over 30. This OR with age became 

insiuhcant in the fully adjusted mode1 and in fact it waç HPV that most 

influenced this change as is seen Table 7 which shows the OR's with age after 

adjusting for ail the other variables first and then additionally adjusting for HPV. 

Table 7 Odds ratios (OR) and 95% confidence intervals (95%CI) for 
cervical dysplasia and age, adjusting for the other variables and then 
additionally ad jristing for W V  

V a M k  C a w P r ~  Numbtr Cmdc* Fuüy Adjurttdt HPV adjusteci$ 
ofCiwsI OR Mg/. CI OR 95YmY.I OR PS%CI 

'Total 
Aga group 
(y8am) 0-20 23240 t .O Referent t .O Referent 1.0 (ref) 

>20 to30 471480 1.02 0.6,1.7 t .O3 0.6.1.7 1.50 0.8.2.7 
>30 to 40 151331 0.45 0.2.0.9 0.43 0.2,0.9 1.30 0.6.2.8 
>40 di239 0.33 0.1,0.7 0.32 0.1,0.8 0.86 0.3,2.2 



The OR estimate for cervical dysplasia was lower for the non-Inuit than 

the Inuit (0.82) but this was not statisticaily significant. There was no signih.cant 

difference in the OR's for c e ~ c a l  dysplasia when comparing by region. 

While the highest OR was seen for those with post-secondary education, 

there was no significant difference in the OR's for ceMcal dysplasia when 

comparing the groups by highest education in the household. The OR for thoçe 

who highest level of education in the household was not known, was si& to 

those of who had a secondary education. 

There seemed to be a pattern of decreasing OR estimates for cervical 

dysplasia in smokers with those who were former smokers having a lower OR 

(0.70) and m e n t  smokers having an even lesser OR (0.62)' however, none of 

these were statisticdy significant. 





significant. OR's for region, education and smoking were comparable in both the 

1290 and the 755. 

Compatison of S m  king Measures 

Table 9 compares the OR's between c e ~ c a l  dysplasia and the four 

&o-demographic variables as well as HPV (N=755), after adjusting for smoking 

using 'never, m e n t ,  former' and 'pack-years'. There was also no significant 

difference in adjusted OR's for c e ~ c a l  dysplasia and HPV using the two 

different measues for smoking. 



Table 9 Cornparison of the adjusted values of two different smoking 
meastues on the odds ratios (OR) for cervical dysplasia after having adjursting 
for the other variables 

Variable C ~ ~ ~ o r ~  # with Adjusted for al1 and Adjustcd for ail and 
Ccniwl Smoking Smoking 

Dyspiasid Nwer, Current, pack-yean: 
Total Former) 

OR 35% CI OR 35% CI 
HPV Outcomc 

Refercnt 
13.1.81.2 

Ethnic group 
Inuit 
Non-huit 

Rtgion 
w u 1  

Keewatin 
Education 

Nona*. 
Secondary 
P o s t - s e c o n ~  
tinknown 

Rcfercnt 
0.2, 1.4 

t Separate logistic uidtIs adjusmi for al1 variabies in t l ~  cabre aiid sinoking sranis 
(Nevu Currcnt. Former). 
: Separate logistic rnodels adjustcd for al1 ~.ariobles in the table and m o  king (Pack-vears). 

Odris Ratios for HPV Viral Load and Cmical Dysplasia 

Table 10 shows the association between HPV viral load and c e ~ c a l  

dysplasia controhg for age and then additionally controhg for all the other 

variables. The age-adjusted odds of having c e ~ c d  dysplasia inaeased 

significantly and dramaticdy with increasing virai load. The p-value for this 

trend is <0.0001. 



Table 10 Odds ratios (OR) and 95% confidence intervals (95%CI) for 
cervical dyspiasia (N=1290) and HPV Viral Load 
Vuirbk CPtC(pry Numbcr Cmdc* Age rd/urîedt Full Adluste4 

ur Cruc~ 
OR 95% CI OR %%CI OR 95% CI 



This study waç undertaken because of the high rates of c e ~ c a l  cancer in 

Nunavut and the growing evidence about the potential role of certain HPV types 

in the development of cervical cancer. In the £ive-year period fiom 1991 to 1996, 

there were 146 reported cases of cancer of the cervix in the NWT and these 

represented 34.8% of the inadent cancer cases in women for that period, 

reported to the NWT cancer regishy 1. Increasing concerns in the literature about 

the la& of sensitivity of the Pap srnear 19 and the possible potential for 

incorporating HW testing to increase the effectiveness of screening programs for 

c e ~ c a l  cancer in Nunavut fuelled interest in the Public Health Community. A 

necessary prelude to planning the screening program was to determine the 

prevalence of the high-risk strains of HPV in Nunavut and the primary objective 

of this study was to do just that. There have been no other studies published on 

the prevalence of high-risk types of HW in the Inuit in Canada. 

Studies of prevalence are seldom of value in etiologic research since they 

yield associations that reflect determinants of survival with disease just as mu& 

as they do the causes of disease 9. This study explores the association between 

high-risk HW Srpes and c e ~ c a l  dysplasia. However, the purpose of this is not 

to attempt to establiçh an etiologic role for HPV, but to confirm that associations 

seen in other groups are similar in the Nunavut population. 



Summa y of Results 

This study population represented about 70% of aU women who had a 

Pap test in these two regions and they were equally represented in all four age 

groups. They ais0 represented the reference population equally by ethniaty i.e. 

86 % Inuit compared to 85% in the base population. Respondents to the 

questionnaire did not m e r  signihcantly by age or by frequency of either HPV or 

ceMcal dysplasia outcome, but fewer Inuit responded to the questionnaire than 

non-Inuit. 

The prevalence of high-risk HPV types in the two regions was about 25% 

and did not differ significantly by ethniaty, region or highest level of education 

in the household. However, it did differ sigxuficantly by age showing a dramatic 

decrease in prevalence from 42.1% in the 13-20 year-olds to 14% in the over 40 

year-olds. 

Prevalence of ceMcal dysplasia was about 7.2% and did not differ 

sigruficantiy by ethniaty region or highest level of education in the household. It 

too differed significantly by age between under thirty (9.7%) and over thuty 

year-olds (3.9%). Over 90% of women with a cytological diagnosis of SIL had 

high-risk HW types. It was interesthg to note that the prevalence of AÇCUS in 

this study is only 0.5%. This is much lower than the 3 to 3.5% rates reported with 

conventional Pap testingz and is probably reflective of the reduction of the 

number of smears giving rise to interpretive diffidties. 

Cnide and age adjusted OR'S between HPV and the five selected variables 



showed age as the only variable sigdicantly associated with HPV. Age was &O 

sigdicantly associated with cervical dysplasia but the OR estimates shifted 

toward the null when controhg for HPV and the association dianged to 

become insignificant after that adjustment. 

HW was strongly associated with cervical dysplasia with a fully adjusted 

OR of 28.6 (14.7'55.5). The association between c e ~ c a l  dysplasia increased 

markedly with inaeasing viral load (P<0.0001; trend). There were no differences 

in adjusted odds ratios whether using 'pack-years' or 'never, current, former' as 

smoking measures 

Shi@ Precision 

Precision in measurement and estimation corresponds to the reduction of 

random error m. The primary method for increasing prefision is to have a study 

sample that is suffiaently large. Prior to commencing the study it was estimated 

that a sample size of 1000 wodd be required to provide reasonable precision. 

The confidence intervals obtained in this study, for estimates of both prevalence 

and association provide us with reasonable confidence that the sample size was 

suffiuently adequate to sigruficantly assess the role of chance. 

Validity 

Valid* or lack of systematic error is usually separated into two 

cornponents: Intonal ualidity (the vaüdity of the inferences drawn as they pertain 



to the members of the source population) and Extemal Vulidity or Generaliribility 

(the validity of the inferences as they pertain to the people outside that 

popu1ation)M. Intemal validity is a prerequisite for extemal vaüdity. 

Intemal validity 

Various types of bias c m  detract hom internal validity. Bias is d e h e d  as 

any systematic error in an epidemiological study that results in an incorrect 

estimate of association between exposure and risk of disease7677. There are two 

general dasses of systematic error. The first, selection bias, refers to any error 

that arises in the process of idenhfying the study populations. The second is 

observation or information bias and indudes any systematic error in the 

measurement of information on exposure or 0utcorne2~. 

Sdection Bias 

In uiis cross-sectional study, the women had no prior knowledge of their 

HPV status. HPV testhg is not done routinely and this test was not available as  

an option to physician management of patient care. 

AU women who attended dinic for a Pap test were invited and 72% 

partiapated. In teleconferences with the health centers, it became apparent that 

to a large extent, non-participation was related to staffing shortages and nurses 

having insuffiCient time to explain the study goals and invite women to 

participate. This shortage was universal and affected al l  the communities at sume 

point in the study period. 



Information bias cm occur whenever there are errors in the measurement 

of subjects but the consequences of the errors are different, depending on 

whether the distribution of errors for one variable (exposure or disease) depends 

on the actual value of other variable -Y). 

Misclassifica tim 

In thiç study, both the assessments of HPV status and cervical dysplasia 

are susceptible to classification errors. Both are complex lab measures requVing 

numerous processes by humans and machines and there was therefore a 

potential for subjects to be erroneously categorized with respect to either 

exposure or disease status. AU the testing was done at the Cytology Laboratones 

of Jewish General Hospital in Montreal, which is a nationdy accredited fa*. 

In this study the proportion of subjects rnisdassified on HPV status does 

not depend on presence of cervical dysplasia and the proportion of subjects 

misdassified for cervical dysplasia does not depend on HPV status. The 

misdassification therefore is non-differential and wül only serve to 

underestimate the true effects. 

The limits of accuracy and preckion are defined as follows: The sensîtivity 

of a measurement method is the probability that someone who is truly exposed 

will be classified as exposed by that method. The false negative rate of that 

method is the probability that someone who is trdy exposed will be classified as 

unexposed. It equals one minus the sensitivity. The specificïty of the method is 

63 



the probability that someone who is t d y  unexposed wiu be dassified as 

unexposed by that method. The false positive rate is the probability that 

someone who is truly unexposed will be classified as exposed. It equals one 

minus the speafici'ty. 

The manufacturer of the HPV test reported a sensitivîty of 95% to detect 

H S n 6 7 .  A recent report that compared the Hybrid Capture II method and 

conventional Pap smears with their ability to detect HSIL, as detennined by 

colposcopy, reported a sensitivity and speQficity of 37.9% and 76.5% for the Pap 

test and 86.2% and 57.1 % for the HPV test14 

The utility of coIposcopy as the 'gold standard' in assessing the s p d a t y  

of HPV testing has been chdenged in the literature, and it has been shown 

in prospective studi& that rather than king a false positive result, it is 

predictive of future lesions. In that study, women who were HPV positive and 

initially cytology negative were 4 to 13 times more Uely to have an SIL within a 

five-year follow-up period. In a retrospective assessrnent of Pap smears, Cox 

indicates that 16 out of 18 patients with negative Pap smears preceding a 

diagnosis of ceMcal cancer were subsequently shown to test positive for high- 

risk HPV types in these negative Paps for up to six years before the diagnosis of 

cancerfs. 

Confounding may be considered a confusion of effects where the 
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apparent effed of the exposure of interest is distorted becaw the effect of an 

extraneous factor is mistaken for or mixed with the actual exposure effect (which 

may be null)? In this study, as explained in the methods section, the socio- 

demographic variables examined were essentially surrogate confounders. 

Smoking was &O examuied as a potential confounder. Since the number of 

variables king ahalyzed was s m 4  it was decided a prion to keep all the 

variables in the model. The association between HPV cervical dysplasia was very 

çtrong and was relatively unaffected by adjusting for all the other five variables. 

We did not collect information on sexual activity because the subject was 

sensitive and we were concemed that a resulüng drop in participation rate 

would jeopardize the intemal validity of the study. The sexudy transmitted 

profile of HPV has already been established and it is possible that the sexual 

acüvity correlates of ceMcal cancer are in reality determinants of risk for 

acquiring HPV infection. 

Extemal Validity 

This is a cross-sectional study, where both HPV and cervical dysplasia are 

tested at the same point in t h e  and therefore, no assumptions cm be made 

about the temporal or etiologic relationship. If, however, there is a biologic role 

for HPV in induchg ceMcal dysplasia, then the results could be generalized to 

the rest of the population 

Age was the most si@cant determinant of both HPV and c e ~ c a l  
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dysplasia and since the study population equally represented each age group, 

these results could probably be generalized to the women who did not 

partiapate. When considering the general population of Nunavut though, only 

20% of the over forty yearslds attended dinic for a pap test. If as shown in other 

studies, this group is at high risk for development of cervical cancer then their 

under-representation will underestimate the OR for this age group. 

Cmnparison of Resu lts in This Stiufy With 0 t h  Finnings 

The overall prevalence of HPV in the women in these two regions of 

Nunavut is 25% and decreases by age from 42% in the 13-20 year-olds to 15% in 

the 40-79 year-olds. It is difficult to compare prevalence in other aboriginal 

groups cited in the literature because most studies xreened for a combination of 

low and high-risk types 6j-2. They also used different methods than those used 

in this study (VirapapM Life Technologies Inc) or Polymerase Chain Reaction 

(PCR) methods) and report prevalence that ranges from 8% to 33%. A study on 

the Alaskan Native population examined 6 high risk-types and reported a 

prevalence of 21% using a PCR method 19. 

merences in HPV prevalence have been observed in different racial 

groups a, and although we saw a lower estimate in the non-huit, this was not 

statistically si@cant. The number of non-huit in this study was o d y  183. A 

study in Winnipeg, Canada N, found no Merence in HW prevalence between 

Aboriginal and non-aboriginal women. Kjaer et al  a also found no difference in 



prevalence between the Danish population and the Greenlandic Inuit. 

The borderhe differences in prevalence between the B& and Keewatin 

could possibly be a reflection of lifestyte differences in Iqaluit, which comprises 

about 35% of the Baffin population. It has more of an 

whereas the other communities are more traditional. 

This study found a strong association (OR: 28) 

types and cervical dysplasia. Comparison with other 

' inner-city' lifesty le 

between high-risk HPV 

studies has been difficult 

because of the different techniques used for detection and the different 

combinations of strains being tested for, nonetheless, OR'S of over 15 have been 

reported in a review of castxontrol studies that used reliable methods for HPV 

DNA detection 2. 

Cigarette smoking has been described as an independent risk factor for 

cervical neoplasia 3233, however this was not evident in this study. The OR 

estimates were actually lower in smokers but these were not statisticdy 

significant. 

In this study, we &O had the opportunity to o b ~ e ~ e  the association of 

viral load with ceMcal dysplasia. A marked inciease in odds was observed with 

increasing viral load with the OR increasing from 11 for 1+ HPV to 116 for 3+ 

HW (P<0.0001; trend). 

S fretrgths and Limitations 

The main strength of this study was the opportunity to determine HPV 



prevalence in a predominantly Aboriginal population in Canada. It utilized 

improved technology for Pap testing (liquid cytology) which allowed for a more 

reliable assessrnent of c e ~ c a l  dysplasia. The opportunity to assess HPV 

screening as a better predictor of c e ~ c a l  lesions presents new options for the 

c e ~ c a l  cancer prevention program. 

The researcher has long-term experience in the Nunavut communities and 

health system and was therefore able to facilitate resolutions to many obstacles 

that arise from coordinathg a rnulti-center study in these remote locations. 

Inuktitut is the first language of the people of Nunavut and by conducting the 

study in collaboration with the health boards, the partiapants have had access to 

translators who are specifïcally trained to interpret medical terminology. 

The s m d  population of Nunavut (25,000) is scattered over a very large 

landmass with the farthest participating communities being farther apart than 

the distance between Montreal and Mexico City. Coordinating this project was a 

challenge and the success of the study depended on keeping the numerous 

physicïans and Community Health Nurses educated and motivated in a system 

of heavy workload and constant transiency. The success is evident in the high 

rate of meenhg 34% compared to 12% reported in the 1998 study. 



CONCLUSION 

Findings a d  Application 

In a 1995 report83, the Canadian Task Force on the Periodic Health 

Examination identified researdi priorities regarding xreening for Human 

Papilloma Vinses and this study partly addresses one of those p.. Gorities 

regarding defining HPV infection in the general population. 

As suspected prior to undertaking this study, the prevalence of HPV is 

high in the Nunavut population and the association between HPV and cervical 

dysplasia is very strong. This study provides a bais  upon which some decisions 

on a new saeening strategy, which can supplement the present Pap screening, 

can be developed. The cost-effectiveness of testing with both Pap and HPV in 

certain age groups cm be examined. Switching to Liquid Cytology is another 

possibility that can be examined. Overd, this report can contribute significantly 

to the cervical cancer prevention strategies of the Nunavut Ministry of Health. 
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SUWECT: Collaborative Study on Human Papilloma Virus and CeMcal Orsptasia 

The Baffin Regional Heaith and Sociat Senrices Board and Baffin Regional Hospital & 
partidpating in the above study with Queen's University and Syfvia Healy. This study has been 
designed to determine the prevalence of HPV types associated with high or intermediate risk for 
CWiCal cancer in women in Nunavut; and, ta detemine what proportion of fernales with 
WgMntemediate risk HPV strains' have cervical dysplasia. 

The raseafch has been endarseci anû âpproved by the Nunavut Research lnstitute with the 
conanence of the Bafiin Regionat Heaiîh and Soâal Services Board. 
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AppendU. 4a - Infunnation for Participants - English 

. l  Vffi'r UL,dY3crCLJc YLS 
Baffin Reg~onal Health Services 

Ckar Participant, 

The Batfin Regional H d t h  and Social Services Board and Queens University are 
conducting 3 study to research the presence o f  certain strains o f  Human Papilloma Virus 
in women tn Nunavut. and whcther this virus is present when theri: are abnormal pap 
test rrsults. The a h  o f  this study is to determine if HPV screcning will aid with beîter 
diagnosis of Cervical Cancer. 

We would like io ask if you would participate in this study. 
To do so, you would need to: 
I consent to the use of part o f  the ample taken for your "pap test" so that w r  c m  test 

for the presence o f  this virus. 
2. Consent to the use of your p p  test result . 
3. Complete the short questionnaire. 

Panicipation in this study is voluntal. Pleast: bt assured that wiiether or not -ou choosc 
to panicipttr in the study, you usud mtdical cars wiI1 not be rrfTected in any way 

If you are \ ? ' h g  to participate, please sign the attached consent form. You may contact 
the invatigtors at any time for more information. Plcase ask your physician or 
Community Health Nurse to help put you in touch with Sylvia Haley or phone her at 
6 1 3-523-8 1 16. Call collwt. 

The duniion of the study is expected to be less than two years and wc may need to 
contact you during this time to clan@ any details on the questionnaire. 

An- infbrmation you provide ts confidential and will be combtned with data from other 
participants so that no individuaf can be identified when the data is analysed. Access to 
ihc data wilI be Iirnited to the investigiton in  this study. Your panicipation will 
contributc to incrcasing the knowlcdge nceded to prevent cancers in thc future. 

You can keep this letter and a copy of the consent form for your information. 
Thank you for your help. 

Resarch Coordinator 
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T~ffir a = e s r n s  XLS 
Baffin Regianal Heatth Services 



Appendix 5b - Consent F o m  - English 

Studv o f  Ruman Pa~itloma Vims and Cervical nvsnlssiti 

CONSENT FORM 

The r u a c h  procebtres describecf in ihc atiachcd letter have been cixplained to mc and 
any questions that 1 have asked have km arr;wered to my sarisficiion I how thar i may 
now or in rhc funue ask any questions I have about the cescarch procedures. 1 have ken 
assurcd ~hat  records relathg to my care will bc kcpt confidential and that no information 
will be releastd that will disclosc my pesonal identity wvithout my pcmission. 

I undentand that 1 am fice to withdraw fiom the stuciy at any timc. 1 also un&rstand that 
if1 wi thhw from the stucfy the care I gct from thc Wth Board will not bc afftcteâ 

i consent to the use of  p a c ~  orthe sampk takcn with my pap test for tming for Human 
Papi 1 loma V i w  . 

I conscnt io the use of my pap test result and any follow-up-up test mults celateci to rny 
p0p lests. 

I conscnt ro completing the questionnaire. 1 undcmand that my pcmnal dam will be kept 
caniïdential. 

- 
Dait 

Namc: M W  
Addrcss _ - 
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Appmdix 6 - Questionnaire 

ç~~rbc3%r Q % P > ~  b ~ & =  
Baffin Regional Health Services 

Study on Human Papilloma Virus 
and Cervical Dysplasia 

This Questionnaire asks a variety of 
questions which may be related to your 
halth. 

Pteasr complete each question as kst  you 
Mn. 

I f  you a. questions about the survey or 
would like hrlp fiIl ing i t out, please ask 
your doctor or nurse or cal!: 

Please return this questionnaire to 
your doctor o r  nurse  

Guide to filling out this questionnaire: 

Pl- ctioose answers by marking an 'X' 
in the circle 'O' or twiting in the space 
provided. 

General Information 
Month I lq  Yeur 

t . Today 's Date / ,i 

2. 1s anyone hetping you complete this 
qucut tonmire? 
O N o  O Yes Name: 



5. Hove you svrr srnokrci kfon '?  
O No O Yes . 

If no. go to Question q 

6 .  How old w v m  ?ou when you first 
strincd smoking cigarettes? 

years old 

7 how many years in total did ?ou 
smoke? 

jean 

Y. Of the çntire time you smoked, how 
many cigarettes, on average. did you 
smoke per day? 

Fr w 
Do you smoke cigarettes now? 
O No + How old were you when you 
stopped smokinç? 

O Ya + ON averaçe, about how many 
cigarettes do you smoke now? 

per day. 

9 What was the highest grade o f  schooling 
including univenity that any member o f  
your household went to? 




