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Abstract

Background: Incidence rates of breast cancer vary widely around the world. These large

geographical variations can be due to two major factors: efficacy of the cancer registry

system and differences in distlibution of key dsk factors.

Purpose: The purpose of this study was to investigate the role of the differences in

cancer registry practices on the large variation in breast cancer incidence rates between

Canada and Iran as areas of high and low incidence respectively.

Methods: Review of publications and two questionnaires to be filled in by key

informants in the two registries were the main sources of data collection.

Results: Structural and process requirements as well as outcome rneasures were

compared between the two registries. Part of the variation in breast cancer incidence

statistics was explained by differences in cancer registration practices but after removing

the effect of such differences, the incidence rates were still significantly different.

Conclusion: Genuine international differences in incidence statistics are likely to exist

and comparison of risk factors of breast cancer in high and low incidence areas is

recommended. We also developed recomrnendations to improve data quality in

developing registries.
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Chapter 1: Introduction

1.1 Background

Cancer registration is the process of continuous and systematic collection of data about

characteristics and incidence of certain neoplasms l1]. A Cancer registry is an

infonnation system designed for data collection, storage, analysis, and interpretation of

cancer cases ll]; cancer registries are considered the rnost valid source of information

about cancer in a defined population [2].

The first atternpts of systematic collection of data on cancer incidence can be traced back

to the 1930s. The longest established centers are from Norlh America and Europe [3].

The first countries to establish population-based cancer registries within their

jurisdictions are Germany (in 1929), US (in 1940), and Canada (in I 944) and Denmark

established the first national cancer registry in ßa2 ft).

Cancer registration has an essential role in cancer control programs, epidemiologic

research about cancer determinants, and planning and evaluating health services for

prevention, diagnosis and treatrnent of cancer l5]. The quality of data from a cancer

registry determines the value of the information derived from it and the efficiency of the

services planned based on it [6].

In order to make the best use of data from different cancer registries, the data should be

comparable among different centers and intemationally [7]. International comparisons
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assume that these data are of high and sirnilar quality [8-10]; thus, there is a need to set

standardized structure and definitions for all cancer registries [7].

In 1959, recommendations for establishing cancer registries worldwide were developed

by the World Health Organization (WHO), where development of cancer registries in as

many different countries as possible, with a central registry in each nation, and setting

common standards for making data comparable were suggested l4l. WHO also

established the International Agency for Research on Cancer (IARC) in 1965 which was

followed by the foundation of the Intemational Association of Cancer Registries (IACR)

in 1966 [3]. IARC and IACR collaborate on providing cancer registries with "guidelines

on all aspects ofcancer registration" [2]; they also collect and analyze data from different

registries and publish jointly "Cancer Incidence in Five Continents".

1.2 Research Problem

Breast cancer is the most frequently diagnosed cancer and the second cause of cancer

death in women worldwide [ 1]. One in 9 Canadian women is expected to develop breast

cancer during her lifetime 112]. Moreover, the incidence rate of breast cancer has been

steadily on the rise worldwide. For instance, in Canada, during the past 25 years,

incidence rates have increased by 28% [13]. Also, in recent years, steep increases in

breast cancer incidence rates have been reported in many Asian, central European and

some South American countries [14].

However, breast cancer incidence rates vary widely around the world. For many years,

these rates have been the highest in North America and northern Europe, intermediate in
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southern Europe and Latin America, and the lowest in Asia and Africa [15]. The

diflerences in incidence statistics can be as large as 25 fold between the highest and the

lowest incidence countries [16]. Theoretically these large geographical variations can be

due to two major factors: effectiveness of the cancer registry system and differences in

distribution of risk factors including genetic, life style, and environmental factors.

International comparisons between high and low incidence areas that are performed to

identify the key risk factors of breast cancer are based on the assumption that data from

these registries are of high and similar quality and are thus comparable [8-10]. However,

differences in cancer registration practices in different countries may also explain these

large variations in statistics totally or in part. Therefore, it is essential to assess the role of

cancer legistration effectiveness before perf-onning any studies on the role of differences

in key risk factors on incidence variations.

The irnportance of the quality of data reported by cancer registries has made quality

control an essential part of the perfonnance for all cancer registries [17]. Many studies

have indicated the importance of data quality for comparability of statistics reported from

different registries [e.9. 6, 18]. International agencies, such as IARC which report cancer

statistics, are responsible for assessing the quality of the data reported by different cancer

registries in the world [19]. In their publications, these agencies have discussed the

problerns of cancer registration in developing registries [20] which can lead to under-

registration and make international comparisons invalid.



1.3 Importance of this Study

The most well-established registry centers are located in North America and Europe [2]

and the highest incidence rates are also reported from these locations [16]. On the other

hand, the lowest incidence rates of breast cancer are reported from developing countries

with newly established registration centers [16]. Thus it is important to study the role of

the effectiveness of a developing registry on these large observed variations in statistics.

Since the differences in reported statistics might be rnainly due to differences in cancer

registry practices, this study is a major and essential step before studying the role of

breast cancer risk factors on such geographical variations. In fact, it is pivotal to establish

the real existence of any significant international differences in incidence statistics before

any further studies are perfomed and any conclusions are made. Also the incidence rate

of breast cancer is reporled to be increasing in many developing countries and since

without quality control it would be impossible to differentiate changes in data quality

from changes in incidence rates, quality control is a basic requirement for making

unbiased conclusions about the trends of incidence rates.

Although in publications such as "Cancer Incidence in Five Continents" data quality has

been assessed for many cancer registries, this measure is absent for many newly

established and developing registries [20]. Also the importance of differences in cancer

registry effectiveness has been neglected by many previous studies which have focused

on risk factors of breast cancer le.g. 2111' such studies would be invalid if these rates are

not comparable due to differences in registry practices. There are few studies available in

the literature on quality of data reported from cancer registries in cleveloping countries
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where cancer registries are newly established and these studies have admitted

deficiencies in their cancer registration practices 122, 41. Despite a few studies which

have addressed the impact of data quality on variations in statistics reported by registries

in different developed countries with better established registries [6, l8], no comparison

has been perfonned between a developed and a developing registry where generally the

largest differences in incidence rates lie.

1.4 Rationale

In GLOBOCAN 2002 Iran had one of the lowest reporled incidence rates of breast cancer

in the world while in the same year Canada had one of the highest rates; the estimated

age-standardized (to the world population) incidence rate of breast cancer fbr the year

2002 is 841100 000 women for Canada and 11 1100 000 women for Iran [ 1 6] .

Iran has recently developed a few population-based cancer registries [23], while Canada

was one of the first countries to develop population-based cancer registries [2]. Despite

the scattered efforts for cancer registration in Iran dating back to 1968, it was only in

1994 that the Cancer Institute of Iran started a cancer registry initiative progratn with a

grant from Ministry of Health and Medical Education to help in establishing regional

population-based cancer registries [23]. This campaign resulted in a series of activities in

different regions including the establishment of the Tehran Population-based Cancer

Registry in collaboration with IARC in 1999 [23]. This is the first population-based

cancer registry in Iran to publish its data in Cancer in Five Continents, which is evidence

of being the most reliable source of cancer data from lran.
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Manitoba boasts one of the oldest cancer registries in Canada, with cases dating back to

the 1930s and a population-based approach beginning in the 1950s [2]. Its quality is

demonstrated by its consistent certification by the North American Association of Central

Cancer Registries (NAACCR) 1241.

Based on the above background, we decided to compare lran and Canada as areas of high

and low incidence of breast cancer in the world and we selected Tehran and Manitoba as

representative sampl es for these populations.

1.5 Purpose of the Study

The purpose of this study is to investigate the role of the differences in cancer registry

practices in the Targe variation in breast cancer incidence rates between Canada and lran,

as areas of high and low incidence respectively. This objective will be achieved by

describing the approaches to cancer registration and by comparing the measures of data

quality and existence of quality assurance procedures in two cancer registries. The

problems of a developing cancer registry in the early stages of its performance are

suspected to be key issues in the quality of data reported by these centers.

Therefore, an important purpose of this study is to describe the problems encountered by

a developing registry which can cause deficiencies in the effectiveness of the cancer

registry and affect the quality of data reported by them. Such deficiencies may result in

under-reporting of cases and thus underestimation of the incidence of breast cancer by

these registries, which in tum can explain part of the geographical variation in incidence

rates.



Chapter 2: Literature Review

2.1 Introduction

The aim of the literature review section is to provide evidence of the impofiance of an

efficient cancer registry besides looking at the literature on quality assurance issues in

cancer registries. Purposes of cancer registration and different types of cancer registries

are discussed to give background infonnation about the performance of cancer registries.

Also by reviewing data sources and data items in a cancer registry this chapter attempts

to provide the reader with the necessary knowledge for understanding data quality

assurance procedures. Data quality and measures of quality control are then reviewed in

detail.

Confidentiality issues are also discussed since they can certainly affect the quality of data

collected by and reported from a cancer registry. Then previous studies which have

attempted to measure the quality of data in different registries will be discussed and the

chapter is concluded with a discussion of two major sets of quality control standards.

2.2 Purposes of cancer registration

The main purpose of cancer

purpose is achieved through

registration is to control cancer in populations [25]. This

using registry data for research into causes of cancer and
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planning health care services [5]. The following are the potential areas for utilization of

cancer registry data.

2.2.1 Epiderniologic research

The data from cancer registries can be used for both descriptive and analytical

epidemiologic studies, which are complementary. Since cancer registries collect data

from the whole population, the problem of bias present in clinical series is rernoved [25].

Descríptive studíes: The main focus of cancer registries is to provide a picture of the

occulrence and distribution of cancer in a population [25]. Hence, the most common and

primary use of cancer registry data is to measure mortality and incidence rates which is

present in the reports of all cancer registries le.g. 26-28'1. Prevalence can also be

measured using incidence and survival data or can be derived from cancer registry data if

it has been long enough in operation [25].

Comparison of descriptive measures (cancer incidence and mortality) in different

populations will give rise to etiologic hypotheses to be tested through analytical studies

and highlight important areas for planning preventive measures. Therefore, geographical,

international, social, and racial comparisons of cancer incidence can be very rewarding

le.g.29-31]. The linkage of cancer registry records with other databases can provide

additional valuable information on cancer cases and generate etiologic hypotheses [e.g.

32-341.

Another irnportant objective of the cancer registry is monitoring incidence and mortality

trends over time [32]. Trends of incidence rates over time are important in evaluating
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primary prevention programs; trends of mortality rates indicate the success of secondary

and tertiary prevention programs; they can also show the influence of risk factors in

specific populations and can be used for planning health care selices [25].

Anølytic studíes: Descriptive studies rarely irnply causality but they can indicate

probable associations to be tested through more in-depth analytic studies [35].

The longer the data have been gathered and the larger the area from which they have been

collected, the better they are for cohort studies [25].

Cancer registry data can be used in retrospective studies and prospective clinical trials but

they are not usually useful for prospective studies since reporting and processing take

time. However, some centers have developed a new system of "Rapid Case

Ascertairunent" to support prospective studies by identifying potential cases early

through regular surveys of hospitals and laboratories and providing timely information to

investigators 136]. Cancer registry data can also be used to test cornpleteness and

representativeness of recruited cases in prospective studies. In retrospective studies this

database can well serve the purposes of these studies [25].

These studies use cancer registry data to study exposures and identify risk factors of

cancer; however, data linkage is often essential for this purpose le.g.37l.

2.2.2 Health-care planning and monitoring

If cancer registry data are population-based, they can well reflect the present and future

burden of different cancer types in different populations [25]. This information can be



10

used by healthcare planners to make decisions on "resource allocation, such as the

placement of radiotherapy facilities, proper staffing of cancer control prograns, and

"market share" reports for existing facilities" [38]. The types of planning and monitoring

activities that use cancer registry data include prevention, screening, patient care, and

outcome studies (especially where the outcome is survival).

Prevention' As noted previously, registry da|a are essential for risk factor identifìcation

through performing descriptive and analytic epiderniologic studies. They are also critical

for planning and monitoring the success of the programs focused on risk-related

behaviours or environmental risk factors of cancer (e.g. tobacco use or chemical

exposures) [39].

Screening: Early detection is becoming increasingly irnportant in cancer control,

especially for cancers of the breast and ceruix. The success of these programs in

controlling cancer can best be monitored by comparison of populations where these

programs are well established with other populations where no such programs exist [25]

and also by following the trends in the incidence of higher stage cancers [39]. The data

from the cancer registry provide information about high-risk populations and are,

therefore, essential for identifying when and where cancer screening efforts should be

irnplernented [39].

Putient care: Cancer registries have both an indirect role in patient care, e.g. in

describing referral pathways and helping the physicians to follow up their patients, and a

more direct ¡ole in cancer care programs for specific cancer t¡rpes, e.g. to make sure that

all patients receive the best available referral, diagnosis, treatment, classifìcation, staging,



11

and follow-up for that cancer; additionally the survival of patients can be monitored [25].

Data frorn cancer registries are also important for monitoring the effectiveness of the

treatment provided to cancer patients [39].

Survival: One of the functions of cancer registries is to follow all incident cases of cancer

and record the date and reason for their death to calculate survival rates [40]. Monitoring

of such survival rates will help in planning health care services; fbr example, comparing

survival rates in different subpopulations and over time can guide health care planners to

target services to populations with lower survival rates [25]. These rates can also provide

information about treatment success and case follow-up in clinical trials [e.g. 41].

2.3 Types of cancer registries

There are two main types of cancer registries | 1]:

l. A hospital-based cancer registry registers all cases treated in a specific hospital

with a focus on clinical care and usually without infonnation about the

background population.

2. A population-based cancer registry registers all the new cases diagnosed

defined (usually geographical) population with a focus on epidemiology

public health.

2.3.1 The hospital-based cancer registry

Hospital-based cancer registries collect data about all cancer patients diagnosed and/or

ina

and
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treated in a particular hospital for the following purposes þz-aal:

" Administrativeinformation

Clinical research

Patient follow-up

Improvement of patient care

Professional education

Hospital-based cancer registries are usually the first registry centers to develop in

populations and have valuable application in evaluating cancer treatment strategies;

additionally they can act as the nucleus for population-based cancer registries [1].

Although hospital-based cancer registries are relatively easier to develop and data

collection is more straightforward, the trade off is a biased picture because the results

from such registries that are not generalizable to the reference population; also registries

based on histopathological diagnoses, despite having a very high quality data, are biased

because the demographic data about patients are not usually complete and accessible

tumours are over-represented [20].

Therefore, the ultimate goal for all cancer registries is population-based registration to

have maximum usefulness for public health and epidemiologic studies and for planning

the most effective cancer control programs [20].

2.3.2 The population-based cancer registry

Population-based cancer registries collect data about cancer cases in a corìmunity from

various sources and are not limited to hospital medical records [45].
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The goals of population-based registries are 120, 43, 461:

' Identifying cancer patterns in various populations

" Detennining cancer rates and trends over time

. Determining patterns of care and outcomes

" Planning for cancer prevention and early detection

. Helping to set priorities for allocation of health resources

. Providing data for research especially about cancer aetiology

. Evaluating cancer control efforts

It is ideal to establish population-based registries for their advantages over hospital-based

regi stri es, including:

Þ Multiple data sources will ensure the capture of all cases and the completeness of data

items collected for each person under a single file [a5].

Þ Various rates reported by these registries are more accurate, realistic, and reliable and

reflect the reality in reference communities [20].

Þ The data collected by these registries serve a wider range of purposes, such as cancer

control programs, epidemiologic studies, and resource allocation for health selices

1381, specifically:

1. Data from population-based registries can be used for monitoring the distribution

of cases of cancer among ceftain occupations, communities, ethnicities, ages, and

other demographic groups [38] and thus identifying high-risk groups [46].

2. Population-based data can also be used to monitor the distribution of late-
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diagnosed cases of cancer in different communities, ethnicities, age and other

demographic groups especially for cancer types for which early diagnosis is the

strategy for control [38].

Data from these registries help public health administrators to discover suspected

clusters of cancer within communities, which is not possible based on data from

hospital registries [3 8].

Finally, cancer control purposes including prevention, screening, and treatment of

cancer are best served through data from a population-based registry. It is also the

best source of information for healthcare planners to allocate resources within

communities [39].

Data linkage becomes increasingly important in a population-based registry to avoid

rnultiple registrations [a5]. Such linkage services will additionally provide a cost-

effective source of information for clinical programs, e.g. follow-up of the results of a

mammography prograrn, stage of diagnosis data which is necessary to manage health

care organizations, and monitoring of treatment guidelines [38].

2.4 Data sources for population-based registries

Population-based registries will be facilitated in the presence of hospital registries but

still other sources will improve the quality of the registry [a5]. The following section

describes all suggested data sources for a population-based cancer registry according to

IARC and IACR joint publication l45l; these suggested data sources have been

summarized in Figure 2-1.

-).

4.



15

Figure 2-l: Sources oJ'datafor a population-based cancer Registty

Medical Records Depørtmenl.' The health records departrnent is the main source of data

fi'om hospital records of cancer patients who have been admitted, diagnosed, or treated in

that hospital ft7). At every stage there is the possibility of losing cases, for example,

medical records rnight systematically rniss special records of clinicians' interest that are

kept by thern and thus escape being screened by the medical records staff; therefore, in

each registry one person should be responsible for each hospital in order to notice any

variation in quality and quantity of the data from that hospital [45].

Pathology laboratories.' it is desirable that all cases of definite or possible malignancy in

pathology reports be reported to the registry from all laboratories of the region and it is

optimal that they are reported directly to the population-based registry [e.g. 48]. It is

irnportant that all kinds of pathology repofis be screened including bone marrow biopsy,

autopsy, and cytology from all different pathology labs in private settings and specialist

labs; the disaclvantage is that specialist labs are more likely to attract patients from
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outside the registry area 1451.

Høematology løborøtories.' Haematology laboratories generally have separate reporling

systems from other pathology labs and should ensure that their repofis are also sent to

registries [45]. There rnight be more borderline diagnoses which might cause difficulty in

accurate registration [49]; thus the included cases should be well defined [45]. Also since

rheumatologic malignancies have long tenn treatment, the lab repofts might not appear in

the medical records department until the patient has deceased; haematology labs can play

an important role in capturing these cases 145].

General practitioners.' Physicians in the community are often the first contacts of cancer

patients. This source is frequently used as a follow-back rnethod for death cerlifìcate only

cases because some patients, especially elderly and end stage patients, might not receive

any treatment; they may also avoid contact with health services for fear of painful

procedures knowing that treatment will not likely result in cure [45]. Some registries,

however, have designed fonns or methods to be used by general practitioners when they

come into contact with a patient with cancer Ie.9. 50, 51].

Heøltlt insurønce: Where available, health insurance agencies' databases are especially

accurate for personal identifìers; however, medical information might not be sufficient

1451. Confidentiality issues which may lead to difficulty accessing data and the inclusion

of the dependents in one's insurance record rnight make the use of this source limited

[4s].
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Screening programs: Acquiring infonnation from these sources is usually easy.

However, coding in situ and invasive carcinomas must be done carefully [45]. If a

screening program does not have specially trained coders, the resulting inclusion of in

situ cases in the cancer registry might increase incidence rates; the reason is that shortly

after initiation of a screening program solne cases are identified earlier than usual and

some might have never been clinically diagnosed because they may not progress to

invasive cancer [45]. Therefore, it is irnportant to calculate incidence rates with and

without screening detected cases [36].

Private clinics and hospitals: It is irnportant that cases treated in these settings be

included; pathology reports and records of clinician notes in these settings can help to a

high degree in ensuring cancer data capture [a5].

Outpatient clinics: Outpatient referrals are not usually captured by many sources of data.

Gynaecologic and skin cancer cases are examples of cancers which might only contact

outpatient clinics and receive laser or radiotherapy as an outpatient [a5]. The capture of

these cases is very difficult since they comprise a small part of outpatient cases; however,

it is important that they be included to avoid bias and incompleteness of a cancer registry

le.g. 52,531.

Autopsy servíces: Where available, autopsy reports are a good source of data with high

accùracy [5a]. The autopsy rate might well vary in different cultures and countries [54].

This can influence incidence rates; therefore, there should be a specìfic code for cases

diagnosed incidentally through autopsy because they reflect the intensity of investigations

and the impact of autopsies on incidence rates [45].
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Hospices: Homes for terminally ill people are becoming increasingly important in the

care of cancer patients. Some of these patients might have never been admitted to a

hospital and can be registered in the cancer registry when sufficient infonnation is

available from the care home [45].

Death certificøte: Records of death are an important source for case finding. In vital

statistics the cause of death is generally coded according to an International Classification

of Diseases (ICD) system [55]. However, if the cancer patient dies because of other

causes, malignancy might not be mentioned in vital statistics documents; thus it is

important to examine death certificates directly instead of looking at the list provided by

vital statistics staff la5]. The advantage of this source is the accuracy of identification

items; they are also very important for identiflng endpoints for survival analysis [45].

Central populatiott regíster: The central repository enumerating population is an

important source of information for following patients who move from one registration

area to another [56]. The comparison of statistics reported from different regional

registries to a central registry will also highlight high-risk populations [a5].

The choice of data sources used by different registries is important in understanding the

probable source of under- or over-reporting in cancer registries; for example, under-

reporting of leukemia is expected where the access to haematology laboratories is limited

[57]. Also, when interpreting the trends of incidence statistics over time, it is important to

consider any changes in data sources; for instance, incidence rates increased in Nova

Scotia, Canada, when death certifìcates were added as a source of data for cancer

registration in 1986 [57].
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2.5 Data items

According to IARC and IACR, the data items collected by cancer registries are divided

into basic and optional items. Basic items are recommended for all registries but optional

items are to be collected based on the objectives of the registry, the method of the

information collection, and the available resources of the registry data; the emphasis must

be on quality of data rather than quantity of data 1581.

2.5.1 Basic items

These items might be the only iterns collected by registries in developing countries.

These items include:

-Personal identifiers: name, sex, and date of birth

-Demographic variables: age, address, and ethnic group

primary tumour, morphology (histology), behaviour, source of information.

2.5.2 Optional items

Each additional item increases the cost and thus its collection should be justifiable. These

optional iterns include:
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-Personal identifiers: index number, personal identification number

-Demographic variables: place of birth, marital status, nationality, religion,

occupation and industry, year of immigration, country of birth of father and/or

mother

Tutnour items: certainty of diagnosis, method of f,rrst detection, clinical extent of

the disease before treatment, surgical-cum-pathological extent of disease before

treatment, TNM staging system, sites of distant rnetastases, rnultiple primaries,

laterality

death, place of death (especially for registries which measure survival rates)

(narne of the source), dates

For special ad hoc studies there might be a need for collecting specific extra information

for a limited period of time, such as studies on quality of life of cancer patients.
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2.6 Data Quality

Data quality is influenced by the method of data collection and the way it has been

presented [59]. The quality of information reported from cancer registries is presented

using three rnajor attributes of cornpleteness, accuracy, and timeliness.

2.6.1 Completeness

This attribute includes completeness of case-finding and completeness of items:

Completeness of cøse finding (cover): Cornplete case finding means registration of all

incident cases of cancer in a defined population and should ideally be 100o/o [7]. It is

equally important that duplicates be avoided [59]. This makes the international

comparison of incidence rates reliable since they reflect the reality in different

populations instead of differences in data cornpleteness [60].

Completeness of data items (detøíls): It ìs important that all necessary items be filled for

each case. Some of these items are essential such as sex and primary site of the tumour,

and the completeness of these essential items is routinely used for quality control

purposes [59]. The effors of completeness of data items include "omission" (missing of

the information) or "commission" (presence of the information where it should not be)

[se].
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2.6.2 Accuracy (validity and reliabilify)

Validity is defined as the conformity of data with truth and reliability is the stability of

the results with repeated trials [49].

Accurøcy of data itents or details (valídíty): The items that are present for each case

might be incorrect; the proportion of correctly registered characteristics for each case is

measured through special studies such as re-abstraction (see quality control section) [19].

Registry related elrors can happen during abstraction, transcription, coding, or data entry

Ise].

Accuracy of reportíng (reliøbiliry).' In this context, reliability means the extent to which

the registry cases will yield the same results when abstracted by different abstractors [61].

When the staff who register cases or design data entry systems do not have enough

knowledge of the data, repofiing errors might arise and may not be detected before

causing unexpected results [59].

Accuracy of interpretíng: Appropriate interpretation is only possible when we have

knowledge about the accuracy of data, the data sources, and how the information was

collected and processed; this knowledge will be gained only through experience and

involvement in the activities of the registry [59].

2.6.3 Timeliness

Timeliness reflects the time lag between diagnosis of a patient and registration of the case

in a cancer registry. It is an important requirement for assuring high quality of data
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reported by registries since data should be reported in a timely manner in order to be

useful [17]. Generally registration cannot be completed immediately after diagnosis

because of the time required for reporting from facilities, completion of treatments, and

finally completion of the death clearance process 1621.

2.7 Quality control

The main applications of cancer registry data are based on the assumption of reliable data

163, 641. Therefore, quality control is essential for successful performance of a registry

and must be incorporated into all systerns from the initiation of their operation; for

example, without quality control it would be impossible to differentiate changes in data

quality from changes in incidence rates and thus, quality control is a basic requirement

for making unbiased conclusions about the trends of incidence rates [61]. Quality control

will help to demonstrate the degree and area(s) of weakness in the quality of the data

collected and presented by each registry and tries to assist in improving them; for

exarnple, if the effor or missing rate for an item is too high, investing more resources

should be prompted; alternatively, depending on the importance of that variable,

removing that data item may be considered 159].

There are four principles of quality control in a cancer registry [17]:

1. Quality control must be part of the system from the beginning of its operation: For this

purpose reliable sources for case-finding, appropriate abstraction forms, and training of

the personnel should be considered before the registry starts its operation [61].
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2. Standards must be set for this purpose: This principle requires setting minimum levels

for quality measures "below which the data are unacceptable" [17].

3. alt registry personnel must be involved in the process as quality control inspectors:

This principle ensures detection of errors which might happen in every stage of the

operation of a cancer registry. These stages include: 1) entering infonnation from medical

records; 2) abstraction; 3) data entry or key punching; 4) programming; 5) computer

failures; and 6) management decisions [61].

4. Finally the loop of quality-control procedure must be closed: This means that errors

are fed back into the system which ensures eliminating such deficiencies from the system

[61].

Quality control can be performed through continuous or ad hoc evaluation of data quality

as a standard procedure; critical use of the data from a registry can also serve as a very

useful but infonnal way of quality control [58]. Statistical quality control procedures are

designed to ensure the previously stated measures of data quality [19]. These procedures

are summarized below.

2.7.1 Assessing completeness of case-fïnding

This assessment is recommended to be a continuous procedure rather than an occasional

monitor [59]. Four methods are generally used: the death certificate method, independent

case ascertainment, the historic data method, and the rnortality-to-incidence ratio [19,
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6sl.

The deøtlt certíficøte method is based on matching death certificates with cases

registered by the registry through other data sources [66]. For cases found for the first

time through death certificates, it is important to follow-back and get information from

the hospital or pathologist; if the patient has not been hospitalized, physicians can be

contacted 120]. When no other source is found the cases are recognized as death

certificate only [67] and the number of these cases is used to calculate the "Death

Certifìcate Only" (DCO) percent [66]. High percentage of these cases might reflect

insufficient reporting of cases or avoidance of medical services by specifìc ethnic or

religious groups [20].

For rapidly fatal diseases, DCO percent is expected to be higher than slowly progressive

diseases [59]. Since cancer incidence rates generally change slowly, any marked change

must be followed seriously [59]. This monitoring is best done through site-specific rates,

because for rare cancer sites the change might not be reflected in the overall rates [59].

The importance of continuous follow up is to detect any significant change in DCO

proportion which can be a sign of change in completeness of case notification and

requires rapid intervention to correct the problems [67].

This process is inexpensive and is routinely performed as part of quality control

procedures by all registry centers and is, thus, a good measure for completeness

especially for detecting clearly incomplete registries; however, this measure should be

interpreted carefully for newly established registries because of the absence of data for

previous years [62]. It is also insensitive for the diseases that have low case-fatality [61].
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This measure has also been frequently used as a measure of accuracy and item

cornpleteness since DCOs are indications of low accuracy in diagnosis and high rates of

missing items such as diagnosis date [49].

Independent case øscertainntent means assessing registry completeness by comparing

the cancer registry database with another independent study in the population or

independent case search by drawing a random sample from facilities that support the

registry [e.g. 68, 69]. It is also possible to ascertain cases from two or more independent

sources and use the degree of overlap to estimate the total number of cases; this is called

the capture-recapture method le.g. 49, 701.

This is very useful especially for slow progressive cancers or those diagnosed early

through screening [1]. This method is more sensitive than other methods of assessing

completeness of case-finding but it is time-consuming and more expensive [31].

The ltistoric data method includes examining observed-to-expected ratios, comparing

incidence rates in different populations, analyzing age-specific incidence curves, and

comparing childhood cancer rates [19]. These measures estimate the completeness of

registration based on the hístory of the registry performance 1621. For example, a higher

number of expected cases compared to the observed numbers suggests incomplete case

registration 161]; conversely, lower than expected rates for several sites in a defined

population compared to a similar population suggests under-registration [19]. The

comparison of childhood cancers among different populations can reveal under-/over-

registration of these cancers, since childhood cancers are generally constant across

registries and large variations from the observed rates in other population rnay indicate
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over- or under- registration of cases [9]. This method is fast but since it is based on

previous performance of the registry, it is relatively crude 161].

The Mortslity/Irtcídence Røtio (M/I ratio) is routinely used by IARC (lnternational

Agency for Research on Cancer) for quality checking of reported data from registries

around the world 119]. Higher numbers of cancer deaths cornpared to incident cases

suggests incornplete case registration 167]. For example, higher M/l ratios in Canadian

registries between 1969 and 1973 are indications of under-reporting in those registries in

earlier years 1711.

This measure should be interpreted cautiously for a newly established registry and with

enough consideration of case-fatality of the cancer under study [49]. Both the survival

rate and the quality of rnortality statistics are dependent on facilities and data sources

which are nonnally less accurate in developing countries and thus require careful

consideration when this measure is being interpreted [19].

2.7.2 Assessing completeness of data items

Two methods are available for assessment of data itern completeness: Shewhart control

charts and percent of unknown for important data items.

Shevltart control cltørt: in this method a fixed number of samples are drawn for which

the missing proportion of specific variables are measured, then lower and upper

acceptable values are calculated and a graph is drawn for each sample [61]. These points

should not exceed control limits and should also be distributed randomly with time and

should not follow any specifìc pattern [72].
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Percent of unknown varíøbles: Important data items are used to calculate the percent

unknown for a specifìc variable such as age, sex, place of residence, and prirnary site

[62]. For example, NAACCR (North American Association of Central Cancer Registries)

recommends all North American registries to monitor their data for an unknown prìmary

site rate of less than 5%o and missing rates of sex, age, and county variables of less than

3% 1621.

2.7.3 Assessing accuracy

This assessment can be performed using three methods: diagnostic criteria, re-abstracted

records, and internal consistency.

Diøgnostic criteria: For cases registered ìn a cancer registry the most important

diagnostic criterion is histological confinnation [73]; therefore, the percent of cases with

histologic confirmation is a measure of validity of diagnosis [e.g. 74]. This method is

limited to diagnosis and does not assess validity of other important variables such as age

and sex; however, since presence of histologic confirmation should be routinely recorded

by all registries this is an easy and inexpensive way of assessing data validity 161 l.

This method has also been used by IARC as a measure of completeness since higher than

expected proportions of such cases suggests over-reliance on pathology as the case-

f,rnding method and implies failure to capture cases through other means of case-finding

1601.

Re-abstracted records.' Re-abstraction is performed on a random sample of records

(usually 10o/o of the total) [75]. The re-abstracted records are considered as correct (gold



29

standard) and are compared against the original registry abstracts le.g. 76, 77]. Such

quality assessment is usually weighted against the more common tumours in order to

avoid re-abstracting a large number of similar cases but at the same time considering the

role of more common tumours in overall error rates [59]. This method is the rnost

objective method and very exact but it is expensive and labour-intensive [61].

fnturnal consístency.' Assessing internal consistency involves a cornputer assisted check

of the registry database to prevent entering meaningless codes [78]. This is performed

through range, format, and consistency checks 159]. Incoming codes are checked and

invalid codes are rejected or reported; for example, the type of tumour can be checked

against sex to ensure ovarian cancer is not recorded for men, and the sequence of dates

for different items can be checked 159]. Some of these consistency checks rnight produce

waming messages for unusual cases to be double checked, such as diagnosis of breast

cancer in a man [59]. This method is inexpensive but it is only able to detect highly

deviant cases and cannot detect a logical but incorrect code [61].

2.7.4 Assessing reliability

The main method of assessing reliability is the agreement between data abstractors.

Agreement between døtø abstrøctors: The level of agreement in data simultaneously

entered by different abstractors from the same source can be measured by kappa statistics

[61]. Since agreement can always occur by chance alone, kappa statistics is used as a

measure of agreement providing a reference for deciding whether the obserued agreement

is likely to be due to mere chance [35]. Kappa can range between I and -1, with the
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amount of 0 showing cornplete accidental agreement; researchers usually consider an

absolute kappa value above 0.6 as good and above 0.8 as excellent agreement [35].

2.7.5 Assessing timeliness

Timeliness studies include the accrual method and the median diagnosis to registration

interval.

Accrual method: In this method the actual number of cases present in the registry in a

specific period is compared against the expected numbers, with an accepted time lag

allowed when calculating the expected numbers [17]. Accepted time lag for registration

differs by standard setting agency; for example, NAACCR requires 95o/o of the expected

cases to be reported within 23 months of a diagnosis year [62].

Median diagnosis to registrøtíon interval: This measure of tirneliness is performed

through measuring the median time between diagnosis of cases and the time that the case

has been registered; i.e. the later the cases are registered, the longer this interval would be

[e.g. 68]. This method is easier and more straight-forward than the previous method and

canbe easily calculated but it depends on the time of reporting [a9]. Different registries

report their data from three months after year end to two years after it [71]. This time lag

can affect this measure, i.e. the later it is calculated, the larger it would be because it is

influenced by the cases that are registered later (the late registered cases will increase this

interval) [49].
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2.7.6 Continuous versus ad hoc quality control

Critical items should be checked continuously for duplicates and coding errors; this is an

example of continuous monitoring of data quality, which makes it possible to correct any

effors quickly and also promotes staff motivation for rnaintaining high quality [59].

However, this method is expensive and as a result ad hoc method has become the method

of choice for many registries. The quality check through re-abstracting and recoding are

examples of ad hoc quality control methods and should be part of all registry systems

Ise].

2.7.7 Pre-requisites for quality control

Rules and clocuntentøtion: There must be well-defined rules for each data item and these

rules must be documented to improve data accuracy 1621. Some cases might be decided

on an individual basis after consulting senior members; these cases should also be

documented for future guidelines [59].

Good coding systems: A good coding system allows only appropriate terms to be entered

as a code; for example "not stated" and "unknown" codes must be well defined to inform

appropriate use [59]. Changes in coding systems must also be well documented to

prevent misinterpretations in future studies [62].

Standards.' There must be standards for tolerable errors for each operating registry; for

example, in a specific registry, a 5o/o error at the three-digit level of ICD-O l59l or a 2o/o

error for sex rnight be acceptable 162]. When the rates exceed these limits, immediate

actions to rectify the situation must be taken [59].
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2.8 Active versus passive registration

Cancer registríes may collect data through two main methods: active and passive data

collection.

If the facilities (i.e. hospitals, laboratories, clinics, etc.) are required by law to report all

cases of cancer that are diagnosed within or by them [79], they support a passive case-

finding method for cancer registries. For example, in Ontario cancer registration is

mainly passive which means the Ontario Cancer Registry relies "almost completely on

records collected for other purposes" [80, 81], i.e. within the four different sources of

data (hospital discharge sumrnaries, pathology reporls, records of patients referred to

Cancer Care Ontario's eight Regional Cancer Centers or the Princess Margaret Hospital,

and death certificates) all records that contain a cancer diagnosis are sent to cancer

registry [82].

On the other hand, if the facilities or physicians are directly contacted to obtain

information and collect data162l, the registration is active.

Although many registries rely mainly on passive case-finding, active case-finding is

recommended to all registries in order to ensure that all cases are reported and registered

[79]. For example, although Cancer Registry Division (CRD) of the Texas Department of

Health is a passive registry, some staff are responsible for case-finding checks at

reporting sources to ensure accurate and complete registration [83].



-) -1

2.9 Confidentiality and the cancer registry

Completeness and accuracy of cancer registration cannot be achieved without assuring

the public and healthcare professionals about the confidentiality of the data [84].

Confidentiality regulations ensure: "l) the preservation of anonymity for individuals

reported to the registry", "2) that cancer registry data are of the best quality possible, and

3) that the best possible usage of cancer registry data is made for the benefìt of cancer

patients" [84].

The data that cancer registries deal with are highly confidential and it is essential for all

cancer registries to safeguard patients' confidential information even after the patients

have died [85]. The American Health Insurance Porlability and Accountability Act

(HIPAA) is an example of protective laws against release of any "individually

identifiable infomation" referring to a patient [86]. Besides patient-related information

that is always considered as confidential, in the case of cancerregistries, any kind of data

related to health care professionals and institutes must also be regarded as confidential

[8s].

Guidelines and recommendations are provided by national and international agencies

such as IACR and NAACCR for confìdentiality assurance in all cancer registries.

Highlights of these guidelines are summarized below:

- There should be clearly stated regulations for confidentiality in each cancer registry

[86, 87].
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- As part of employment contracts, all registry staff should sign a confidentiality pledge

declaring that they will not release confidential information to unauthorized persons

162]. They should also be trained for maintaining confìdential data before they start

work [86].

- Operational, physical, and technical security is required to ensure information

security [86]. For this purpose, the director of the registry should maintain a list of

people who are authorized to enter the registry [87]. It should be well defined which

personnel may have access to registry materials and lockable cabinets for paper files

and password protection for cornputers should be considered [84].

- Since release of cancer registry data is necessary for research and health care

planning, which are the main purposes of developing a cancer registry, the registry

should design procedures to ensure the maintenance of confidentiality after its release

[8s].

- Registry regulations should specify conditions for transferring identifiable data [87].

Although transfer of identifiable data to other registries for complete and accurate

cancer registration should be permitted [87], such data should not be transmitted

without "explicit authority from administration" [84]. Transmission by telephone

should be avoided and the use of registered post or courier services should be

considered [84].
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2.'i,0 Results from previous studies

Different studies have used previously discussed measures of quality control for

evaluating data quality from cancer registries. These studies are from both developed

registries, which comprise the largest body of the literature, and developing registries.

There are several studies from European and American countries which have attempted

to assess the quality of data from well-established centers in more developed countries.

Although many studies índicate high data quality and complete and accurate registration

in these countries 1e.9.77,88-92], there is still some evidence of under-registration and

inaccuracy even in the long established centers le.g. 74,93-95]. These differences in data

quality might make international comparisons biased. For example, a British study has

revealed that the differences in survival rates repoúed from European countries are not

because of major differences in patient care but the main reason is the differences in

cancer registration practices in these countries 118].

There are only a few studies about the quality of data reported from newly established

cancer registries in developing countries, e.g. those in Indonesia, Gambia, and Saudi

Arabia 122, 61, 961. These studies demonstrate the numerous problems encountered

frequently by developing registries especially in developing countries. Some of the

problems are: determination of place of residence (e.g. because of high rate of migration),

estimation of age, unavailability of current census on the population which is required for

calculating different rates, scarcity of post-mortem autopsy because of cultural and

religious issues, absence of high quality diagnostic facilities including pathology

laboratories, the remoteness of health care facilities for ÍÌany residents of the area, weak
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health care infrastructure, unawareness of cancer syrnptoms, unavailability of in-country

advanced treatment facilities for cancer, absence of belief in "western" medicine, and

inadequate number of trained registry staff 196-98]. Such problems are suspected to exist

in developing registries that are established in similar situations in other developing

countries. For example, cultural and religious issues and scarce resources are known to be

also present in Iran [99].

These problems will unavoidably cause the quality of data reported from these

developing registries to be low. Improved data quality and intensive quality control is

thus an important requirement and a priority for these registries 122,611.

What is currently lacking in the literature and remains to be explored is a comparison

between the old and newly established cancer registry centers. One effective way of

doing such comparison is to use a validated set of standards for quality assurance

procedures to examine the conformity of different registries to such standards and relative

to each other. Such sets of standards are routinely used by organizations such as IARC

(lnternational Agency for Research on Cancer)/IACR (lntemational Association of

Cancer Registries) and NAACCR (North American Association of Central Cancer

Registries).

2.1\ Standards of data quality

IARC routinely uses some of the previously mentioned data quality measures for quality

checking of the information reported by different cancer registries. Among these, the

three most important and routinely utilized measures are: the proportion of DCOs, the
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proportion of histologically confirmed cases, and the mortality-to-incidence ratio [19].

However, these measures exclusively are not very useful for a study involving

developing registries. For example, as stated above, the proportion of DCOs and the

rnortality-to-incidence ratio are not good measures for assessing newly established

registries like that in Tehran. These measures will underestimate data quality since they

are relative to the previous performance of the registry. IARC has also admitted that there

are many considerations required when interpreting such measures [19]. A more

comprehensive set of standards is used by NAACCR t621. The NAACCR ceftification

program examines all member registries for their ability to produce complete, accurate,

and timely data [100]. NAACCR was formed to establish standards for completeness,

timeliness, and quality of cancer registry data and document requirements of cancer

registries with different interests (population or hospital-based registries) under a single

reference. Its objectives are: "1) to improve state-to-state comparability;2) to enhance the

representativeness of data; 3) to increase the data accuracy;4) to make information more

rapidly available; 5) to reduce or eliminate conflicts in the data requirements and

standards among the standard-settin g or ganizations. " | 1 0 I ]

An important advantage of NAACCR standard is that it has also defined the procedures

as required (M:must) and highly recommended (S:should) for quality assurance. These

criteria are defined in detail under three major topics: structural requirements (such as

legal aspects of establishing a new registry, documentation of their methods and

procedures, staffing requirements, and software requirements), process standards

(standards for quality control including data codes and edits, and quality control

activities), and outcome measures (such as re-abstracting and recoding audits, and
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unknown values).

Another advantage of this standard is that it has been designed to be used for quality

assurance in both established and developing registries in the North Arnerica. A superior

aspect of this standard is setting Gold and Silver eror tolerance which makes it more

suitable for comparing registries at different stages of development (Table 2-1 162l).

Table 2-l: NAACCR Criteria and Standards.þr Gold/Silver Certificatìon

Criterion Gold
Standard

Gold Error
Tolerance

Silver
standard

Silver Error
tolerance

l. Comnleteness > 95Yo -1.0 > 90% -1.0
2. Passins Edits r00% 0 >97% -0.4
3. DCOs s3% 0.4 s5% 0.4

4.Timeliness
Within 23

months
within 23

months
5. Dunlicate Records < 1/1,000 0.4 <211,000 0.4
6. Missing Data Fields:
Sex. Ase. Countv

< 2o/o 0.4 s3% 0.4

7. Race l3% 0.4 l5% 0.4
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Chapter Methods

3.1 Introduction

This study was performed to compare the function of two cancer registries in two

countries with very different reported breast cancer incidence. To make this comparison,

we used two sets of international guidelines for quality assurance in cancer registríes. Our

ultimate goal was to remove the effect of differences in cancer registration practices from

the incidence statistics to facilitate the drawing of unbiased conclusions about differences

in breast cancer incidence.

Therefore, we designed two questionnaires based on two cancer registry guidelines

(NAACCR and IARC/IACR) to compare structural requirements, process standards and

outcome measures in two samples (Manitoba and Tehran) of the two countries (Canada

and Iran).

In addition to asking the key informants in the two registries to fill in the questionnaires,

we also reviewed the publications from the two registries to better understand and

confirm the answers of the registry staff and to resolve discrepancies in their answers to

the questions in the questionnaires.

The design of this study was based on Donabedian's model of quality assessment which

considers three separate components for assessing healthcare seruices: structure, process,

3:
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and outcomel102l. This model will be described in detail in methodology section.

3.2 Terminology

Cancer includes all cancers excluding non-melanoma skin cancers.

Breast cancer includes all cases ofinvasivebreast cancer.

3.3 Sampling

The results of this study are intended to be generalized to Iran and Canada as reference

populations. However, we selected Manitoba's and Tehran's cancer registries as our

study samples.

The main reasons for selecting the Tehran Cancer Registry to represent Iran were:

i. It is the first population-based registry established in lran, and hence, the data

fiom this center will present a better picture of the population compared to

hospital-based registries.

2. It will be the first Iranian registry to publish its data in "Cancer Incidence in Five

Continents". This confirms that data from this center are currently the most

reliable data available from lran.

3. About l0o/o of lran's population lives in the Tehran Metropolitan Area and the

statistics from this center have a large influence on reported incidence rates for

the whole country.
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4. Tehran represents all different ethnicities in the country.

The main reasons for selecting Manitoba to represent Canada were:

1. The breast cancer incidence rates in Manitoba are around the Canadi an aveÍage.

2. It boasts one of the oldest and most effrcient cancer registries in Canada. Its high

data quality is demonstrated by being consistently certif,red by NAACCR.

3. It was the most accessible registry in Canada for the student researcher of this

study.

3.4 Data collection

Review of the publications from the two registries and two questionnaires specifically

designed for this study were the main two sources of data collection.

3.4.1 Questionnaires

Two questionnaires were designed to collect information about structural requirements,

process standards, and outcome measures from the two registries. The questions in these

questionnaires were mainly designed to:

1. compare the incidence of breast cancer in two the populations (Questionnaire I,

Section 1);

2. describe the history of developing the cancer registries and the basic procedures

performed in the two registries (Questionnaire I, Section 2);
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3. assess comparability of data collected about cancer incidence in the two

populations (Questionnaire I, Sections 4);

4. identify the structural requirements and the process standards necessary for

quality assurance in cancer registries (Questionnaire II); and

5. assess the success of each center in controlling data quality based on the measures

of data quality available from the two centers (Questionnaire I, Section 3).

Questionnøire I (Appendix 1) consists of four parts:

The first part (Section 1) asks about the year with the most recent cancer statistics in

Tehran and Manitoba, and breast cancer incidence rates for the most recent year that

statistics are available from both registries. It also asks about world population

standardized rates in order to make these rates comparable.

The second part (Section 2) collects information about the history of development of the

two cancer registries and the basic procedures performed in these registries. The

questions in this section aimed to identify:

1. the year in which the center started working (long established centers are more

experienced and might have developed more comprehensive quality control

procedures)

2. the type of registry (population-based registries report a better picture of cancer

incidence in the community) and when it became population-based (with the same

rationale as the first question)
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3. the defìnition and description of the area of coverage (it is important that a

population-based registry includes all residents of the area of coverage)

4. the sources of data collection (employing more sources for data collection is

expected to improve completeness of case-finding)

5. the general rnethod of data collection (active data collection is desired for

cornplete and accurate registration)

6. the range of collected data items (it is important that data items necessary for

precise calculation of incidence rate and quality lreasures are collected; for

example, date of incidence and date of registration that are used to calculate the

timeliness)

7. the system of coding used for primary tumours (this is important for

comparability of data; each method has advantages and disadvantages)

8. the methods of data abstraction and storage (computerized methods are expected

to be more exact and have the option of computer edits)

The third part (Section 3) asks about data quality measures that are available from these

centers. These measures have been discussed in detail in the literature review.

Finally, the fourth part (Section 4) asks about the definitions and the data sources used to

define incidence in order to assess comparability of incidence rates reported by different

centers.
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Questíonnøire II (Appendix 2) asks about structural requirements and the process

standards necessary for quality assurance in cancer registries. These include: legal aspects

of the cancer registry, documentation, confidentiality, reporting, data collection, quality

control, staffing, and training of the staff.

The questions were derived from NAACCR standards for quality assurance designed to

be used by developed and developing cancer registries in North America; NAACCR has

one of the most comprehensive available guidelines (see literature review). The

advantage of NAACCR guidelines over IARC/IACR guidelines are: a) an objectivity

which is not clear from IARC/IACR publications; b) NAACCR has assigned a degree of

importance to all structural and process criteria to be rnet by cancer registries. This

importance is recognized by wording them as MUST or SHOULD. "MUST" irnplies the

necessity of that criterion for an efficient cancer registry and "SHOULD" implies that it

is highly recommended to ensure high qualify of data. These aspects of registry

performance have also been described in the guidelines provided by IARC/IACR in their

publication for cancer registries. However, there are no objective lneasures similar to

NAACCR guidelines. The president of the IACR was asked about any objective

measures but he confirmed that the decision for acceptable data quality in order to enter

data from a registry in their publication "Cancer Incidence in Five Continents" is very

subjective although they have their own strict criteria [103].
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3.4.2 Review of the publications

All publications from the two centers in addition to the registry manuals and/or reports

were reviewed in order to find the answers to the questions in the two questionnaires.

Where there were no statements about a particular aspect in publications, staff answers

were used.

3.5 Methodology

We first approached the heads of the two registries in each of the two centers and

explained the study design and purposes based on a pre-designed consent fonn

(Appendix 3). They were provided with a copy of the consent fonn and two copies of the

two questionnaires to read through them. The consent forms did not ask for the

participants' signature but stated that by filling in the questionnaires they expressed their

consent. The heads of the registries had the opportunity to review the consent form and

questionnaires to decide if they and their center agreed to participate in this study.

After receiving the consent of both registries to participate in the study, the heads of the

registries were asked to filI in the first and second questionnaires and also to introduce us

the most informed staff in their center.

An orientation session was arranged for the proposed staff in both registries. For the

Tehran Registry this orientation session was through teleconference but in Manitoba, we

met the staff in person. In this session, the study's design and purposes, along with other

contents of consent form, were presented to the staff. Four staff from Manitoba and four
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staff from Tehran were introduced and all of them agreed to participate in this study.

They were provided with copies of the consent form and the second questionnaire, which

they were asked to complete and return to the sfudy investigators.

After receiving back the questionnaires, the answers were reviewed. We needed to follow

back to the staff for three reasons:

1. Although the second questionnaire required an explanation for all "yes" or "rìo"

answers, some questions missed such explanations.

2. There were some discrepancies in the answers of the staff of the same registry.

3. We needed to conf,rrm our understanding of their answers to the questions.

This follow back was performed based on individual interviews with the registry staff in

Manitoba and telephone conversations with the registry staff in Tehran.

When there were discrepancies in answers or the staff did not have any definite answer

for a question, the answer from the head of the registries was considered as the most

reliable answer.

At the end, the available manuals, reports, and publications were reviewed to confirm the

questionnaire answers and to determine the right answer in contradictory cases.

The answers of the staff were summarized in tables, including a brief description of the

questions with their answers. These were then fed back to the registry staff to confinn

their answers.

After all discrepancies in the answers were cross-checked with participants and we
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certified the participants' explanations, and after confirming this information with

publications, one final report in the form of a summary table based on the most

documented answers to the questions was prepared for each center. Then the two tables

from the two registries were combined to produce a table in which the staff view points

and the information from each registry were summanzed.

We used Donabedian's structure-process-outcome rnodel to organize all data. Avedis

Donabedian designed the structure/process/outcome (SPO) model for assessing quality

of healthcare services [102]. This model defines structural measures as "the professional

and organizational resources associated with the provision of care, such as staff

credentials and facility operating capacities" [104], process fileasures as "the things done

to and for the patient by practitioners in the course of treatment [104], and outcome

measures as "the desired states resulting from care processes" [104]. However, these

definitions were modified to serve our purpose which was assessing quality of cancer

registries as healthcare organizations, which are not directly in contact with patients.

This model assumes that these quality measures are interdependent and form an

underlying framework: "Good structure should promote good process and good process

in turn should promote good outcome" [105].

In this study, we used this model to organize our data, i.e. the tables were rearranged in a

format summarizing structural requirements, process standards, and outcome measures in

three separate tables. Then the data from the two centers were compared in these three

frameworks.
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3.6 Data Analysis

Data analysis consisted of both qualitative and quantitative methods of analysis; although

it was perfonned in three separate frameworks: structural requirements, process

standards, and outcome measures.

3.6.1 Structural requirements

Structural characteristics of each center were summarized based on the documented

answers of the registry staff. When a structural requirement was present in a center, it

was described and when it was absent, the staff were asked about the problerns their

center encountered in meeting this criterion.

After preparing the descriptive tables, the structural characteristics were compared

between the two registries with regard to their important differences and the advantages

and disadvantages of them in each registry. The problems encountered by a registry in

meeting such criteria were discussed.

At the end, the structural differences were examined to highlight differences in necessary

versus highly recornrnended criteria based on NAACCR guidelines.

3.6.2 Process standards

Similar steps as in the structural requirements assessment were taken to compare the

processes performed in the two registries.
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The processes were scrutinized in order to find the advantages and disadvantages in each

center and also to highlight the differences in the two registries. These differences were

later used to adjust incidence statistics. Also, the problems of a registry were described in

terms of not being able to perform a standard procedure which might affect data quality

and comparability.

Finally, the process differences were examined to highlight differences in necessary

versus highly recommended criteria based on NAACCR guidelines.

3.6.3 Outcome measures

After reviewing the structural and process characteristics of Manitoba's and Tehran's

cancer registries, the outcome measures which reflected the effect of those characteristics

were studied. Outcome measures were studied at two levels: intermediate outcome, i.e.

the data quality ûreasures and ultimate outcome, i.e. breast cancer incidence rates.

This part of analysis was more quantitative in rnethodology.

3.6.3.1 Measures of data quality

These measures were obtained from the third section in the first questionnaire. Where the

actual numbers were present for both registries a Chi-squared test was performed to

compare them, since they were mostly proportions and percentages. All percentages and

proportions were used to calculate the actual numbers in the populations as well as

expected features. Microsoft Excel 2002 11061 and the function CHITEST was used to

compare observed and expected numbers; p-value was the result of this function and was

regarded as significant using the level of p<0.05. Chi-squared value was also calculated.
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3.6.3.2 Breast cancer incidence

First the most recent breast cancer incidence rates available for the two jurisdictions were

age-standardized using the world standard population. Then the crude and standardized

rates were compared between the two jurisdictions using a Chi-squared test in the same

method as described for data quality measures.

3.6.4 Inter-relation of the three parts of this framework

Using Donabedian's rnodel, we discussed how the described differences in structural

characteristics can influence the processes performed in each registry, and subsequently

the outcome fireasures repofied from that registry.

Following the discussion of structural issues, the role of differences in process standards

was discussed in relation to their effect on outcome measures.

'Where it was possible, the effects of the structural and process differences as well as

differences in data quality measures were quantified and the incidence rates were

adjusted accordingly in the two jurisdictions. This was done to remove, as much as

possible, the effect of differences in registration practices fiom the reported incidence

statistics. The adjustments included:

Age-standardizing the rates to the world standard population using the direct method;

Adjusting for the effect of different coding rules in the two countries regarding

multiple primaries (Manitoba uses rules that might tend to count multiple breast

cancers as individual cases, whereas Tehran uses rules that are lnore conservative and
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tend to assign several breast turnours as one breast cancer "case");

Þ Adjusting for additional sources of information available in Manitoba (screening,

autopsy) which might systematically increase the observed breast cancer rates;

Þ Adjusting for cases that were missed due to non-participating hospitals; and

Þ Accounting for "missed" cases, based on independent cornpleteness studies.
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Chapter 4: Results

4.1 Introduction

The results are presented in three sections: structure, process, and outcome (see rnethods).

In the first section, the structures of the two registries and their differences are discussed.

The second section describes the process of cancer registration in each center and their

differences. In the last section, the outcome measures (breast cancer incidence and data

quality) are described and the differences between the two centers are statistically tested,

where possible.

The results in each section have been summarized in a table. These tables provide a

summary of the results from the Tehran and Manitoba Cancer Registries. The last column

of the first two tables demonstrates the level of emphasis for that criterion by two widely

used cancer registry guidelines, NAACCR and IARC/IACR. NAACCR has clearly

classified its recommendations based on their necessity for a cancer regìstry. "MIJST"

indicates required and "SHOULD" indicates highly recommended. In contrast,

IARC/IACR does not have such distinct classification; however, it has also provided the

registries around the world with comprehensive guidelines (see methods). In these

guidelines some areas have been more emphasized. In the tables below, those aspects of a

cancer registry that are more emphasized by IARC/IACR are indicated by "E".



53

4.2 Structural aspects

The structures of the two registries are described based on the answers of the staff of the

two registries to the questions in the first and second questionnaires (see Appendices 1

and 2), which were then confirmed by reviewing the manuals, reports and/or publications

of the two centers. Table 4-1, summanzes the structural characteristics of the two

registries.

Table 4-l : Structural aspects of the Tehran and Manitoba Cancer Registries

Registry Center

Questions

Manitoba Teh¡an
Level of emphasis in
resistrv suidelines:

NAACCR IARC/IACR

Basic structure

2. Started working in r 930 1995 N/A N/A
L2. If population-based,
when became population-
based

I 956 r 998 N/A N/A

1.2. Defined population Residents of province
of Manitoba

Residents o122 areas
ofTeh¡an

Metropolitan A¡ea
N/A N/A

L2. Method of data
collection

Active Active N/A N/A

7.2. Dafa sources

Medical records, some
ouþatient clinics,
pathology labs,

haematology labs,
death certificate,

general practitioners,
screening programs,

autopsy services,
central resistrv

Medical records,
outpatient clinics,
pathology labs,

haematology labs,
death certificate,

private clinics and
hospitals

N/A N/A

1.2. Collected data items

Name, sex, date of
birth or age, address,
incidence date, most

valid basis of
diagnosis, topography,

morphology,
behaviour, personal

identification number,
place of birth if given,

data source, date of
registration, actual

source, marital status,

Name, sex, date of
birth or age, address,
incidence date, most

valid basis of
diagnosis, topography,

morphology,
behaviour, personal

identification number,
place of birth, data

source, date of
registration

N/A N/A
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Registry Center

Questions

Manitoba Teh¡an
Level of emphasis in
resistrv suidelines:

NAACCR IARC/IACR

religion if gìven,
occupation if given,

certainty of diagnosis,
multiple primaríes,

laterality, initial
treatment, date of last
contact (partial), date

ofdeath, cause of
death, place ofdeath

Structural requirements

2. I . Regulations/legislation?
Ifyes, are there any
statements about the
following six questions
in these regulations/
legislation:

Yes Yes M N/E

2. l.l Reporting
requirements

Yes, reporting
requirements outlined

by CCR and
NAACCR data

dictionarv

Yes, cancer registry
proposal which is
based on IARC

guidelines

M E

2. 1.2 Grantiw registry
access to patients'records by
facilities

Yes, PHIA gives the
right to facilities
including cancer

registry to have such
access

No, the registry
coordinator takes a

letter to the manger of
hospitals but still l-2%

do not srant access

S N/E

2.1.3 Penalties for failure to
report cases or grant access

No, because it has
never been a major

Droblem

No, because failure to
report cases is not easy

to find
S N/E

2.1 .4 Standards for data
quality

Yes, CCR and
NAACCR data

standards are followed

No, since it is a new
system, quality control

projects have just
started

M N/E

2.1.5 Confidentiality
standards

Yes, cancer registry
complies with PHIA

No, no confidentiality
standards are stated in

the regulations but
IARC confidentiality
rules are used to train

the staff

M N/E

2. 1.6 Source of funding
Yes, government

funded
No, small amounts

from different sources
S N/E

2.3. Number of staff based
on caseload

Yes, for registration
purposes there are 8

registrars / No, for
performing many

projects and quality
control studies more

staffare needed

No, the number of
staff is not enough

because ofbudgetary
problems, in

abstraction phase on
aveÍage I abstractors
work but only about
30% of the reviewed
records belong to the

registry area

S
E
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Registry Center

Questions

Manitoba Teh¡an
Level of emphasis in
resistrv suidelines:

NAACCR IARC/IACR

2.22. Quality control
programs are part of registry
activities

Yes, through regular
procedures for quality
assurance and ad hoc

studies

Yes, studies of
completeness and

recoding and re-
abstracting are

oerformed

M E

2.23. Adequate funding for
quality control

No, about 12%o of the
total budeet + srants

No, about 30% of the
budeet

M N/E

2.24. Staff determined for
quality control

Yes, there is currently
one quality control

technician

Yes, l-4 health
information

technologists perform
quality control studies

S N/E

2.25. Manual which
documents current and
historic Dractices

Yes Yes M E

2.25.1 lf rhe answer to the
previous question is yes:

This rnanual includes
definitions and methods

Yes, all included in
the registry coding and

procedural manual

Yes, there is a report
which describes all
used methods and

definitions

M E

M: Must, S: Should, E: En.rphasized, N/E: Not Emphasized, N/A: Not Applicable
The first number beside each question demonstrates the number of the questionnaire (first or second) and
the second number determines the number of question or the number of section in that questionnaire

In the first part of this table (Table 4-1), the basic structure of the two registries is defined

with a historical perspective.

The Manitoba Cancer Registry is among the longest established registries in Canada and

worldwide. It was established in 1930 and became population-based in 1956. The Tehran

Registry, on the other hand, is quite a new registry. It started operation in 1995 and

became population-based only in 1998. This indicates a significant difference in the

experience of the two registries.

Both the Tehran and Manitoba Cancer Registries have clear definitions of the population

they cover. The Manitoba Cancer Registry collects cancer data about the population of

the province of Manitoba (rural and urban areas). However, since the Tehran Registry

covers only an urban area (22 areas of the Tehran Metropolitan Area), population

mobility is more problematic for this center.



56

Although the two registries perceive their center as an active surveillance system, they

are in two different parts of a spectrum. The Tehran Cancer Registry has a complete

active data collection process while the Manitoba Cancer Registry has a more passive

system with a component of active follow-up to get more information on a case once it

becomes known to the registry.

Both registries collect their data frorn medical records, pathology labs, haematology labs,

outpatient clinics, and death certificates. The Tehran Cancer Registry also uses private

hospitals and clinics as other data sources. Manitoba, on the other hand, also uses a

central registry (the Canadian Cancer Registry which supports a process of

interprovincial exchange of infonnation), autopsy selices, general practitioners, and

screening programs for data collection. Part of this difference in data sources is explained

by differences in health care systems. For example, health care system is not privatized in

Manitoba and thus private hospitals do not exist in this province. In Tehran, for cultural

reasons, autopsy is not very routine and general practitioners are known not to keep good

record of their patients and to be less cooperative with cancer registries (see

Questionnaire II, Question 8); hence, these sources are not very efficient for that center.

Basic data items are collected by the two registries. However, the Manitoba Cancer

Registry collects many other optional items. Tehran, as a newly developed registry,

focuses mainly on basic data items.

After a brief introduction to the basic structure of the two systems, the structural

requirements of the two registries are explored.

The operation of the two registries is based on well-defined regulations andlor legislation.
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The Manitoba Cancer Registry is mandated by the "CancerCare Manitoba Act" and the

reporting of cancer is mandated by the "Public Health Act". Additionally, the Manitoba

Cancer Registry follows its detailed registry manuals. The Tehran Cancer Registry, on

the other hand, operates as a temporary project and is run based on the proposal of this

project. Although the compulsory reporting of cancer was passed from the National

House of Representatives in 1984 1231, if is not generally being reported by healthcare

providers. However, the manual of the Manitoba's registry and the proposal of the

Tehran's registry both include statements about reportable tumours to the registries.

In Manitoba according to the "Personal Health Infonnation Act" (PHIA), any health care

organization including the Manitoba Cancer Registry has access to patients' records.

Also, through agreements with city hospitals, cancer registrars have regular visits to such

facilities to collect the necessary information. In contrast, in Tehran, there are no

regulations granting access to patients' records by cancer registries. The result is that 1-

2Yo of hospitals (most military and some private) do not permit registry staff to access

their medical records.

Neither of the centers have any statements in their regulations about penalties for failure

of facilities to report cases or grant access to cancer registry staff. Manitoba staff have

never been prevented from accessing patient records nor has any facility been known to

fail to report a case. Tehran staff believe that the active system of data collection

eliminates the need for dependence on facility reports. However, as regards granting

access to the cancer registry staff,, it is currently a problem without any penalties in place.

The Manitoba Cancer Registry follows data quality standards stated in its manual, which
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are based on the Canadian Cancer Registry's guidelines (a detailed set of standards for all

aspects of data quality) and NAACCR guidelines. These standards do not exist for the

Tehran Cancer Registry because they are still in the early stages of development and do

not believe it would be practical to meet high levels of international standards at this

point.

Confidentiality rules are very important for all cancer registries based on IARC/IACR

and NAACCR guidelines. Manitoba follows PHIA confidentiality rules in protecting

release of patient infonnation; Tehran does not state such rules in its regulations.

However, the staff are trained using IARC/IACR guidelines of confidentiality for

maintaining the confidentiality of the collected data and the information produced by the

registry.

The main source of funding for the Manitoba Cancer Registry is the Government of

Manitoba. The Tehran Cancer Registry, on the other hand, receives its funding frorn

different sources including the Cancer Institute of Iran research funding, IARC, the

Digestive Research Center, and Tehran University of Medical Sciences. AII these sources

provide small amounts of the project budget and there is no responsible funding source

clearly stated in their regulations.

For registration purposes, the Manitoba Cancer Registry has eight registrars and believes

that they have adequate number of staff for their caseload; however they also believe that

they require more staff for various projects and special quality control studies that they

perform. The Tehran Cancer Registry, on the other hand, does not have a fixed nurnber of

staff because of budgetary problems. The number of staff changes based on the workload.
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Overall, in abstraction phase they have on average eight registrars who collect data;

however, they have to review the medical records of all diagnosed cancer patients in

Tehran although only 30o/o of them belong to the population covered by the registry.

Quality control programs are performed by both the Tehran and Manitoba Cancer

Registries. However, the kind of quality control activities differs in that the Manitoba

Cancer Registry performs both continuous and ad hoc quality control while the Tehran

Registry basically performs ad hoc studies of completeness and accuracy.

Both registries believe their funding for quality control programs is not adequate. In

Manitoba the proportion of funding devoted to this purpose is differs from one year to the

other. Since 7999, 70%o of the total budget is paid for one full-time quality control

technician (who performed the quality control for the 1998 data submitted to NAACCR).

There are also many ad hoc studies based on the available annual grant budgets. In a

"new development" stage, when there many quality control studies, the budget spent on

quality control activities can account for up to 2lo/o of the total budget. In Tehran

approximately 30o/o of the total budget is devoted to all quality control activities which

are mostly ad hoc studies.

The number of staff designated for quality control purposes is one full time technician in

Manitoba as well as 2-3 staff performing different ad hoc studies. In contrast in Tehran,

because of the difference in the nature of quality control programs which are ad hoc

rather than continuous, there are not any staff employed merely for this purpose;

however, 1-4 people perform different quality control studies.

Both of the studied cancer registries document their processes and standards; however,
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this documentation differs in type. The Manitoba Cancer Registry is equipped with a

comprehensive manual where all activities and processes are documented. This manual

can be used to obtain information both about current and past activities. The Tehran

Registry, in contrast, records all its activities at the year end in a report along with the

results from analyses.

In summary, the Manitoba and Tehran Cancer Registries do not agree in five structural

characteristics. Four of these differences rise from regulations governing the two

registries. The Manitoba Cancer Registry has developed more concrete regulations which

have legitirnized registry access to patient records, defined the funding source of the

registry, and set data quality and confidentiality standards. Such regulations are not

present in Tehran. In addition, the number of staff in the Tehran Registry is relatively

low.

In next section, we proceed to examine how the two registries with these structural

characteristics differ in the process of cancer registration.

4.3 Process standards

The process of cancer registration is described in the two centers based on the answers of

the staff of the two registries to the questions in the fìrst and second questionnaires

(Appendices I and 2), which were then confirmed by reviewing the manuals, reports

andlor publications of the two registries. Table 4-2 summarizes the process questions and

the answers provided by each registry.
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Table 4-2: Process of registration in the Tehran and Manitoba Cancer Registries

---': Resistrv Center

a".,uì:---------
Manitoba Tehran

Level of emphasis in
repistrv suidelines:

NAACCR IARC/IACR

Basic procedures

1.2. System of coding
Topography
Morphology
Behaviour

ICD-O-3
ICD-O-3
ICD-O_3

ICD-O-2
ICD-O-2
ICD-O-2

N/A N/A

1.2. Dala abstraction Manual Manual N/A N/A
| .2. DaÍa storase computerized comouterized N/A N/A
1.4 Comparability
issues:
definition of multiple
primary
Screening used for
case-finding
Autopsy used for
case-finding

CCR definition

Yes

Yes

IARC definition

No

No

N/A N/A

Advanced procedures

2.2. Precise definition
of reportable tuûìour

Yes, according to CCR,
NAACCR, and coding

nranuals

Yes, based on IARC
standards

M E

2.15. Training for
case reportability

Yes, part of the original
stafforientation and

training according to
resistrv manuals

Yes, included in training
sessions based on IARC

guidelines
S N/E

2.16. Training for
multìple primary
determination rules

Yes, covered in registry
coding manuals and

CCR data dictionary also
in SEER* training ,..

Yes, according to IARC
ru1es

S N/E

2.4. Staff trained for
their duty

Yes, they are Health
Information

technologists with 2
years college course + 18

months on-the-job
training

Yes, they are Health
Information

technologists who
receive ongoing training

by an expert who has

taken the IARC summer
school on cancer registry

M E

2.5. Continuing
education

Yes, CCR, NAACCR,
and NCRA workshops

Yes, training classes and
review and exercise

sessions held regularly,
discussion about

problems every 7-2
months especially on

codins difficulties

S N/E

2.6. Access of the

registry to 100% of
hospitals

Yes, 100o/o access to
urban hospitals + contact
with rural facilities via

mail- ohone- or fax

No, l-2% of hospitals do
not cooperate because of
the absence ofsupport by
Iran Ministrv of Flealth

S N/E

2.'l . Data about cases

diagnosed and treated

out of hospital

Yes, mostly. The most
concerned area is

physicians' private
offices

No, but since most cases

are visited in hospital at

some point, it should not
affect the resistrv

M N/E
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---':Resistrv Center-\
Questions

Manitoba Tehran
Level of emphasis in
resistrv suidelines:

NAACCR IARC/IACR

2.8. Follow-back to
physician office

Yes, letters, "report of
malignant neoplasm
forms", phone calls,

faxes

No, physician
cooperation is generally
poor and is not worth the

tìme and expense

S N/E

2.9. Notifu the
reporting facilities
about reporting
requirements

Yes, every few years by
sending a letter

Yes, stated in a letter that
the registry coordinator

takes to the hospital
manaser

S N/E

2.10. Capture
tumours of all at risk
population

Yes, the cancer registry
reports all cancer cases

diagnosed and/or treated
in Manitoba

No, for the same reasons
that there is not access to

all hospitals
M N/E

2.1 1. Confidentiality
in data collection and
maintenance

Yes, databases are
protected by firewall and
passwords. Reports are
stored in a locked office

Yes, all records are kept
in a locked office and the
computers are password

protected

M E

2.12. Staff sign
confidential oledse

Yes, when first
emoloved

No M E

2.13. DCOs followed-
back

Yes, nursing homes and
hospital chart reviews

are done when the place
ofdeath is received from

vital statistics or on
obifuary

No, because of the
problem with physician
follow-back and the fact
that the registry is very

new and data for
previous years are not

available

M E

2.14. Record linkage
between complete
data file of vital
statistics & resistrv

Yes, registry has linkage
with provincial and

national vital statistics
file

No, only deaths with the
cause of cancer will

reach the registry
M E

2.17. Regular audits
of completeness

Yes, ad hoc when there
is time and need/ also

quarterly to complete all
resistered cases

Yes, as separate studies/
no, not regularly as part
of the routine activities

of resistrv

S E

2.18. Regular
recoding audits

Yes, during the training
period 100% ofthe

records and after that
random samples are

recoded

Yes, recoding is
performed by a general

practitioner and then
confirmed by a

pathologist on a regular
basis

S E

2.19. Regular re-
abstracting audits

Yes, visual editing is
done prior to data

submission

Yes , some random re-
abstractions are

performed for fìnding
staff difficulties

S E

2.20. Compare
expected & observed
cases in a vear

Yes, once a year at the
year end

No, expected is not clear
because the registry has

iust started performance
S E

2.21. Monitor if
incidence is higher
than mortality

Yes, as part of editing
prior to publication of

the annual report

No, this is possible based
on the available data but
it is not done as a routine

S E

2.26.Edits used for
data entry

Yes, online and system
built-in edits +

NAACCR check

Yes, after data entry
IARC check program

run
IS S E
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M: must, S: Should, E: Emphasized, N/A: Not Applicable, N/E: Not Emphasized
The first number beside each question demonstrates the nunrber ofthe questionnaire (first or second) and
the second number determines the number of question or the number of section in that questionnaire
* Surveillance, Epìdemiology, and End Results

In this section, the basic procedures that are performed in the two centers are described.

They are then followed by a description of more advanced processes of cancer

registration.

For coding purposes, these two registries use the ICD-O (International Coding of

Diseases-Oncology) system. Manitoba uses the most recent version (ICD-O version 3)

along with previous versions while Tehran uses ICD-O version 2. However, this does not

affect breast cancer coding.

Data abstraction and data storage methods are similar in the two centers, i.e. both

registries abstract data manually and store it in a computerized system.

For comparability purposes, the definition of multiple primary tumours and the utilization

of screening and autopsy as a means of data collection were contrasted. One irnportant

difference between the Tehran and Manitoba Cancer Registries relates to the guidelines

that they follow. Specifically, in the case of multiple primary tumours determination, the

definition is mainly different based on IARC/IACR for Tehran and CCR guidelines for

----- Resistrv Center

q".,uì:i----.- Manitoba Teh¡an
Level of emphasis in
registry guidelines:

NAACCR IARC/IACR

2.27. Process controls
(stability over time
and regions)

Yes, time trend are
performed at provincial
level + CCR checks both
region and time trends

for all provinces

No, regional comparison
was done for only

childhood and pancreatic
cancers and time trend
check is not applicable
sìnce there is data for

onlv one vear

S E

2.28. Errors fed back
to staff

Yes, fed back to
registrars for correction

Yes, all errors are fed
back to the staff in
training sessions

S N/E
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Manitoba. IARC/IACR multiple primary rules are more conservative, in which several

tumours of the same site are more likely to be considered as a single case. Also the

Manitoba Cancer Registry uses screening and autopsy as means of case-finding while

Tehran does not. These differences can result in relative increases in incidence rates in

Manitoba (see chapter 5).

Structural and process aspects of a cancer registry are closely related. For example, in the

previous section, we mentioned that the reportability of tumours is stated in the

regulations of both registries. In practice, both registries use definitions to recognize if a

tumour is eligible to be included in the cancer registry. For example, words indicating

malignancy are well defined in registry guidelines ["probable", "suspect", "suspicious",

"compatible rvith", or "consistent with"]; in practice, staff are trained to recognize key

terms and follow coding rules carefully. However, even though training for case

reportability and multiple primary determination exists in both cancer registries, the

guidelines they use for training and coding is different, i.e. IARC/IACR in Tehran and

NAACCR and CCR (the Canadian Cancer Registry) in Manitoba.

The concept of staff training and continuing education also differed in the two registries.

Manitoba and Tehran registrars are health information technologists with two years of

college education. In Manitoba, there is an on-the-job training of about 18 months. In

Tehran, this training is a one-day orientation session followed by on going training by an

expert who has taken the one-month IARC summer school on cancer registration.

However, the concept of continuing education differed in the two centers; what Tehran

Cancer Registry staff perceived as continuing education \¡/as on going training sessions

every I to 2 months to practice the problematic areas with the staff. This is called on-the-
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job training by Manitoba staff. But the workshops and international conferences that

Manitoba Cancer Registry staff perceived as continuing education is not available to

Tehran Cancer Registry staff due to limited resources.

As reviewed in the structure of the two registries, granting access to patients' records by

cancer registrars is mandated by law in Manitoba, while Tehran does not have this

essential regulation. The consequence is that Manitoba effectively has access to 100% of

the hospitals in the coverage area while Tehran does not have access to l-2%o of the

hospitals in the Tehran Metropolitan Area.

Manitoba has the opportunity to follow back with most urban clinics and comrnunity

cancer clinics. The area of most concem, in their opinion, is physicians' private offices.

The Tehran Cancer Registry does not have access to many outpatient clinics and any

physician offices. Physicians do not keep good record of their patients and do not

generally cooperate with the Tehran Cancer Registry; therefore, it is not a cost-effective

activity for them. The Manitoba Registry, however, uses phone calls, letters, and faxes,

beside a "Malignant Neoplasm Report" fom th¡ough which it requests physicians to

provide them with information about patients. Both centers consider outpatient data as a

minor concern since they believe most cancer patients visit a hospital at some point of

their disease and, hence, will be captured through medical records.

It is recommended that cancer registries notifu all reporting facilities âbout reporting

requirements. This is performed by both registries. For example, the Manitoba Cancer

Registry sends letters to pathology laboratories to inform them of reporting requirements.

The Tehran Cancer Registry does this through a letter submitted to the hospital head by
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the staff who visit hospitals for collectíng data.

It is required by NAACCR that cancer registries capture tumours of all the at-risk

population of the registration area. The Manitoba Cancer Registry captures tumours

diagnosed and/or treated in Manitoba population. The Tehran Cancer Registry, in

contrast, does not cover all the at-risk population because 7-2%o of hospitals, which serve

1.5% of Tehran population, do not provide access to registrars for the collection of

information about the tumours diagnosed in that part of the population.

All data that are collected and stored in the two registries are maintained confidentially.

These include password protected computers and locked offices for storing the abstracts.

The Manitoba Cancer Registry staff sign a confidentiality pledge when they are first

ernployed. Even though the Tehran Cancer Registry complies with IARC/IACR

confìdentiality rules, it lacks this aspect of confidentiality identified in IARC/IACR

guidelines.

Based on both IARC/IACR and NAACCR guidelines, it is very essential to follow-back

the death certificate only (DCO) cases before reporting them as DCOs. In fact, the cases

first diagnosed through death certificate are known as "Death Certificate Notif,red"

(DCN) cases before being followed back. DCN follow-back, however, might not be very

successful for newly established registries who lack data from previous years. Manitoba

follows all DCN cases before registering them as DCOs. This includes reviewing the

charts and medical records from the hospitals near the place of residence, following back

to physician offices, and visiting nursing homes. In Tehran, in contrast, all cases reported

through death certificate for the fìrst time are regarded as DCO.
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Record linkage between the cancer registry database and vital statistics fìles is necessary

for finding DCO cases. It is also required for survival studies. Manitoba has the

advantage of having such linkage with both provincial and national vital statistics

databases. However, Tehran only receives reports of deaths with the cause of cancer.

These cases are then checked against the registry database to find out the newly

diagnosed cases.

Completeness studies are performed by the two registries. As mentioned before,

Manitoba perfonns continuous completeness audits for completeness of data items and ad

hoc studies for completeness of case-finding. The Tehran Cancer Registry performs ad

hoc studies for cornpleteness of data itelns as well as case-finding.

Both registries perform audits of re-coding and re-abstracting continuously for training

purposes. These studies are recorrlnended by NAACCR and IARC/IACR guidelines and

help to improve the accuracy of data in a cancer registry.

It is irnportant for all cancer registries to compare the observed number of cases with the

number expected. This is performed at the year end in Manitoba. The Tehran Cancer

Registry, as a newly developed cancer registry, does not have precise estimates of the

expected number of cases, and therefore, this comparison is not pragmatic for thern.

It is also irnportant to check if incidence rates are greater than mortality rates for each

cancer site. If cancer occurrence is not decreasing dramatically in the community,

incidence rates should be greater than mortality rates. This association is checked before

the Manitoba Cancer Registry publishes its data at the end of each year. Even though

IARC/IACR requires that such comparison be made before data submission, the Tehran
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Cancer Registry staff assumed this had not yet been performed, as their first submission

to IARC/IACR is still pending.

Edits are perfonned in both registries, but different methods are used. The Manitoba

Cancer Registry uses online edits that are built-in to the software so that errors are not

allowed to be entered into the system. Staff also run NAACCR edits after data entry is

completed. The Tehran Cancer Registry uses IARC checks after complete data entry and

does not have simultaneous edits.

It is important to check the stability of rates over time and across regions. Manitoba

performs these at provincial and national level. The Tehran Cancer Registry, on the other

hand, cannot perform time trend analysis since currently there is only a single year data

available for this center. The stability over regions has been checked for only two cancers

in Tehran, pancreatic and childhood cancers.

Both registries satisfactorily feed back the errors detected in the process of quality control

to their staff.

In summary, there are many similarities but also many meaningful differences in the

processes used by the two cancer registries under study. Both process and structure

differences in the cancer registries can result in differences in outcolne measures; thus in

next section, we will examine how the outcome measures differ in these two registries.
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4.4 Outcorne rneasures

Outcome measures can be studied at two levels: the intermediate outcome (data quality

measures which reflect the registry performance) and the ultimate outcome (breast cancer

incidence rates). Incidence rate, the fìnal outcome, indicates the frequency of breast

cancer occuffence in a population; however, it also reflects the performance of the cancer

registries in regard to capturing incident cases. Therefore, data quality measures act as

"intermediate outcome" because they show the success of the registries in perfonning

their role. We can then adjust the incidence rates for data quality, allowing an

understanding of the actual cancer incidence.

Table 4-3 summarizes the outcome measures from the two centers based on the answer of

the head of the two registries to the questions in the first questionnaire and review of their

reports.

Table 4-3: Outcome measures.from the Tehran and Manitoba Cancer Registries

Registry Center

Questions
Manitoba Tehran

Statistical
assessment

lchi-souared)
1. The year of the most recent
available statistics

2002 1 998 N/A

All data are derived from 1998 statistics in both centers

3. Measures of case-finding
completeness:

DCO
Independent case ascertainment
Observed/expected ratio
Mortality/Incidence rate ratio

1.6%
98.1-99.9s%

94%
0.28#

9%
79.8%
N/A

0.39#

441.5*
l5 t 1.8*

N/A
ll.1*

3. Measures of item completeness:
Unknown percent for age,

sex,
address.

Percent with unknown oriein

0.0%
0.0%
0.8%

2.83%

ao/L/O

0.02%
t5-20%

20%

1'72.4*
1.7(NS)
1152.1*
1 180.3*

3. Measures of accuracy & reliability:
Histologically confirmed percent
Re-abstractins audit

8s%
N/A

N/A
73%

N/A
N/A
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Registry Center

Questions
Manitoba Teh¡an

Statistical
assessment

(chi-squared)
Percent passed final edit
Inter-abstractor agreement

100%
N/A

50-90%
N/A

893.1 *

N/A
3. Measures of timeliness:

Accrual method

Diaenosis to resistration interval

98o% of cases are
registered within 14

months of closing a

diagnosis year
6-8 months

N/A N/A

I . Numerator of the incidence rate
(number of cases of invasive breast
cancer)

729 778 N/A

1. Denominator of the incidence rate
lfemale oooulation of resistrv area)

519,031 3,476,394 N/A

l. Crude incidence rate 125.9 22.4 4242.3*
1. Direct world population

standardized rate
83.8 2'7.5 3266.4*

l. Numerator of incidence rate
All invasive malignant
tumours of the breast
diagnosed in that year

All tumours of the
breast with a

behaviour code of3,
diagnosed in a specific

vear

N/A

l. Denominator of incidence rate

Updated population
count for that year,

received from
Manitoba Health

Teh¡an population
obtained from Bureau
of Statistics and age
and sex distribution

based on 1995 census

N/A

N/A: Not Available or Not Applicable
#: Not available from registries and was calculated by the author
*: significant at the level of p<0.001
NS: Not Significant p:0. l9
The number beside each question demonstrates the number of the section where the reference question
comes from in the first questionnaire

The latest available incidence rate from Manitoba was from the year 2002. However

since Tehran did not have any incidence rates available more recent than 1998, we

inspected all the available statistics and measures using 1998 statistics from both centers.
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4.4.1 [ntermediate Outcome Measures: Data Quality

All these measures were obtained from the two registries for the year 1998. Since all data

quality measures in two registries were not available for "breast cancer" specifically, the

available measures for "all cancer sites" were contrasted. For example, the proportion of

DCO cases indicates the proportion of "all cancer cases" that are registered through

"death certificate only". Only for the mortality-to-incidence rate ratio were "breast

cancer" specifi c measures compared.

For assessing the completeness of case-finding in the two registries, four measures were

explored: the DCO rate, independent case ascerlainment studies, the observed-to-

expected ratio, and the mortality-to-incidence rate ratio.

DCO rates were available from both registries. Of the total 8548 cancers diagnosed in

1998 in Manitoba, 1.60/o were based only on death certificate while 9o/o of lhe tolal 6472

cancers diagnosed in 1998 in Tehran were DCOs and the difference is highly significant

(Table 4-3).

Two different methods of case ascertainment were used for assessing completeness of

case-finding in these two centers. Manitoba has used independent data sets to evaluate the

completeness of cancer registry. Tehran used re-screening of cases for this purpose. Both

of these methods are sensitive and their results are comparable. The Manitoba Cancer

Registry had a completeness of a range of 98.7o/o to 99.95 depending on various

assumptions. In contrast, the Tehran Cancer Registry demonstrated a completeness of

79.8%. Using the worse case scenario in Manitoba (98.7%), the difference in

completeness of case-finding was still highly significant (Table 4-3).
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One way to examine the completeness of a cancer registry involves comparing the

observed number of cases to an expected number. NAACCR uses this approach in

certifìcation, comparing a registry's observed rate to that expected in gold standard

registries, in this case SEER (Surveillance, Epidemiology, and End Results) incidence

and US rnortality statistics. Manitoba undergoes this analysis annually. Tehran's data

could be checked against data from all Middle Eastern countries in a similar way if we

assumed two things: firstly, the cancer incidence rate is similar in these countries (given

that breast cancer risk factors are distributed similarly in these populations) and secondly,

completeness of cancer registration in other Middle Eastern countries. The first

assumption meets to some extent because of similar cultural background which results in

similar life style in those countries as well as similar or close ethnic background.

However, most cancer registries in this region are newly established and might not be a

suitable gold standard. Therefore the second assumption was not met and this comparison

was not perfonned.

Mortality-to-incidence rate ratios were not available directly from either of the two

registries, but it could be calculated using the data provided. These ratios were 0.39 and

0.28 for the Tehran and the Manitoba Cancer Registries, respectively and the difference

was highly significant (Table 4-3).MlI ratio should not exceed i; however, it is important

to note that this ratio not only reflects the effectiveness of cancer registration practices,

but also the success of health care system in prolonging cancer patient survival as well as

the accuracy of mortality data. Hence, it should be interpreted very carefully [7].

In the next step, measures of item completeness were compared between the two

registries. These measures included percent of unknown age, sex, address, and primary
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site (the essential data iterns). The missing percentage of these items for all cancers in the

Manitoba Cancer Registry database for the year 7998 was 0.0o/o, 0.\yo, 0.8o/o, and 2.83Yo

for age, sex, address, and primary site, respectively. In Tehran Registry, missing

percentages \ryere 2o/o, 0.02yo, 75-20yo, and 20Yo for age, sex, address, and primary site,

respectively. The differences for missing percent of age, address, and primary site were

highly significant; the proportion of cases with missing sex, however, \¡/as not

signifi cantly different (Tabl e 4-3 ).

Four measures of accuracy and reliability were investigated, including percent of

histologically confirmed cases, results from re-abstracting audits, percent passing final

data subrnission edits, and inter-abstractor agreement rate.

Percent of "histologically confirmed cases" in the Tehran Registry includes only

pathology reports but in Manitoba it also includes haematology and cytology reports.

However, this rate was not reported by both registries and thus could not be compared.

Among these four lneasures only the percent of cases which passed final edits when data

were submitted were available for comparison between the two centers. All Manitoba

cases (100%) passed NAACCR's checks while in Tehran the percent of the cases that

passed IARC's checks ranged from 50o/o to 90o/o depending on the items being

crosschecked. Most of the checked data items had an agreement of over 90% (e.g. for sex

and site) except for the date of birth and incidence date where the agreernent was only

50%o;the reason was that for a high percentage of cases the date of birth was rnissing in

the database. Using the best case scenario in Tehran (i.e. 90% agreement) the difference

between the two centers was still significant (Table 4-3).
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Finally, information about timeliness was requested from the two registries. For

Manitoba, 98o/o of cases are captured within 14 months of the end of a diagnosis year and

the median diagnosis to registration time is 6 to 8 months. No measure of timeliness is

available from Tehran; however, the fact that at the time of this study 120051 the latest

reported data belonged to 1998 is an indication that the data from this registry are less

timely.

4.4.2 Ultimate Outcome Measures: Cancer Incidence Rates

The ultimate outcome was the reported breast cancer incidence rate. Both registries

counted the number of invasive (excluding in situ) tumours of the breast as the numerator

of the incidence rate (778 versus 129 for Tehran and Manitoba, respectively). The

denominator of the incidence rate was defined as the population of the area covered by

the registries. Manitoba receives this information through Manitoba Health (based on the

population covered by Manitoba Health Insurance Plan). Tehran receives this information

from the Bureau of Statistics based on the latest census in 1995 (3,476,394 versus

579,031 for Tehran and Manitoba, respectively).

The crude incidence rate of breast cancer ]s 22.41100 000 women for Tehran and

125.91100 000 women for Manitoba. There is a signifìcant difference in these crude rates,

i.e. a diagnosis of invasive breast cancer is approximately 5.5 times more frequent in

Manitoba compared to Tehran. Age-standardization is used to make the rates that are

reported from populations with different structures comparable. Figure 4-l compares the

structure of the female population in Tehran (1995) and Manitoba (1996).
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Figttre 4-I: Female population pyramid of lran and Manìtoba

This figure is produced based on the data from the Iran Cancer Institute for lran's female

population [23] and the Atlas of Natural Resources of Canada (based on the data from

Statistics Canada) for Manitoba's female population [107].

Since the population structure is dramatically different in Tehran/Iran and Manitoba, with

a delay of about 40 years in the "baby boom" in Tehran/Iran, we decided to standardize

incidence rates (see Figure 4-1).

The world standard population was used to standardize the breast cancer incidence rate in

both jurisdictions. Since Tehran population is relatively young, the standardization

increased the incidence of breast cancer from 22.4 to 27.51100 000 wolnen, while

Manitoba's incidence rate decreased after standardization from 125.9 to 83.8/100 000
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women, due to its relatively old population. However, after standardizing the incidence

rates, there is still a large difference in incidence of breast cancer between the two

jurisdictions which is statistically signifi cant.

In summary, examining the structure of the Tehran and Manitoba Cancer Registries and

the process of cancer registration in the two centers revealed some differences that could

affect observed cancer incidence. Thus it was not surprising that examination of the

outcome measures showed substantial differences. The following chapter will make an

attempt to discuss and explain how differences in the structure and processes of the two

registries might have caused such differences in the outcome measures.
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Chapter 5: Discussion

5.1 Introduction

The aim of this chapter is to discuss how the previously described differences in the

structure of cancer registries and the process of cancer registration can affect the outcome

measures (data quality and incidence rates) in Manitoba's and Tehran's cancer registries.

Additionally, the effect of variations in data quality measures and the rrethods used to

define numerators and denominators of incidence rates will be outlined.

We will also make an attempt to quantify these effects, where possible, in order to

determine if all the variation in reported incidence statistics between the two jurisdictions

is likely to be explained solely in terms of the differences in registration practices.

Note: all incidence rates calculated by the author in this chapter are age-standardized

using the world standard population, unless otherwise stated.

5.2 Effect of structural differences

The first noticeable contrast is the large difference in the experience of the two registries

(see Table 4-l). Although a greater experience does not necessarily imply any superior

performance, it has been frequently reported that the performance of registries around the

world has irnproved over time, especially in their first few years of operation [08-110].



78

The Gennan Population-based Cancer Registry has shown improvements in its

completeness over time 1108]. The data quality of Hong Kong's cancer registry has

improved significantly between 1983 and 2002, e.g. the percent of microscopically

verified cases (an indicator of accuracy) has irnproved from 55o/o in 1983 to 86% in 2002

and the DCO percent (an indicator of accuracy and completeness) improved from 13.3Yo

in 1983 ro 1.3Yo ln2002 ll09l. Similar patterns for DCNs and DCOs have also been

shown for the Tarragona Cancer Registry in Spain between 1980 and 1990, i.e. these

rates have dropped dramatically during this period [7]. As another example, Australia's

Queensland Cancer Registry reported that data quality has improved constantly since

1982, when this registry started its performance [ 10]. Therefore, if completeness is

expected to increase over tirne, an increase in incidence rates is also anticipated.

Consequently, it can be predicted that reported incidence rates in the fìrst few years of

operation of a registry are underestimates of the true cancer occurrence in that

community. Thus, the data from a cancer registry will be ready for international

comparisons and for time trend analyses only when its completeness reaches a plateau,

i.e. its changes are slight and negligible, which will take time as the registry becomes

more established and the staff become more experienced. A good example of this

phenomenon has been reported from a neighboring country of Iran; results from Karachi

Cacncer Registry in Pakistan, which started operation in 1995, have demonstrated an

increase in incidence rates over the following 4 years of operation [111].

As explained in Chapter 2 (page 32), cancer registries can be active or passive. However

it is a spectrum in which some registries are more or less passive with or without an

active follow-up component or they act as a cornpletely active surveillance system.
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Because of the pressure on health care staff in developing countries to perform the

adrninistrative duties more related to patient care and because serving functions in the

field ol public health and research is not generally of their interest, a completely active

data collection is usually necessary for a registry in a developing country 120]. On one

hand, a completely active registry might not be able to cover all data sources because of

limited resources. On the other hand, a completely passive system may miss some cases

who have escaped being captured by reporting facilities. Ontario's cancer registry is as an

example of a completely passive registry [82]. A passive registry with an active follow-

up is, therefore, the most successful registry l79l.In the case of the two studied registries,

Tehran collects its data in a completely active Íìanner while in Manitoba there is a

passive dala collection with an active follow-up. Therefore, conceptually higher

completeness of registration is anticipated for the Manitoba Cancer Registry.

On a related structural topic, data sources are slightly different in the two registries.

However, such slight differences can cause major issues in the process of registration,

consequently affecting the outcome lreasures. These effects will be discussed in detail in

the section under effects ofprocess differences.

The number of data iterns collected by a registry does not affect incidence statistics,

although it will make calculation of other statistics, e.g. survival rates, possible.

Therefore, the larger number of data items collected by the Manitoba Cancer Registry is

another indication of relatively more resources and the complexity of this registry 158].

For a developing registry, like the one in Tehran, the quality of collected data items is

more important than the number of them [58].
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As regards the quality of data reported from different registries, IARC has recommended

some basic levels of data quality for registries based on their specific needs and purposes

but has not clearly emphasized any definite standards for them [7]. On the other hand,

NAACCR uses well defined data quality standards to certificate the North American

cancer registries (Table 2-l) 1621. Although meeting the standard levels of data quality

that are set for developed registries is difficult and sometimes impossible for a

developing registry, it has been recommended that all cancer registries set such standards

from the beginning of their operations [17]. This will help those registries to define their

goals in tenns of meeting those standards. By developing procedures which will result in

improving the quality of data, registries are able to produce more reliable statistics.

Documenting activities, including definitions and methods used by registries, is

emphasized by both NAACCR and IARC/IACR guidelines (see Table 4-1). Although

this documentation exists in both registries, the report from the Tehran Cancer Registry

lacks utility as a manual for registry staff. The reason is the nature of this registry which

is a project-based registration. However, developing a manual can increase accuracy and

reliability of data by ensuring consistency among staff and providing them with a detailed

guide.

As regards regulatory aspects of registration, both centers have well-defined regulations

and/or legislation. Clear statements about reporting requirements are essential for cancer

registries based on both guidelines 162,451. Not surprisingly, this requirement is rnet by

both registries.
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However, the regulations in the Tehran Cancer Registry do not include all necessary or

recommended statements that are suggested by NAACCR basically because Tehran

follows IARC/IACR guidelines. IARC/IARC does not emphasize legal authority for

cancer registration because it believes that many registries with a voluntary basis of

operation are more efficient than their obligatory counterparts [8a]. On the other hand,

NAACCR requires all its members to develop legislation and/or regulations which

include certain statements; NAACCR perceives the inclusion of those statements as

necessary or highly recommended criteria [62]. This is the main area of structural

differences between the two registries under study, explained by the differences in the

guidelines that they follow.

Another statement in regulations that is highly recommended by NAACCR is granting

the cancer registries access to patients' records by health care facilities. The Manitoba

Cancer Registry is granted such access through PHIA. Tehran, in contrast, lacks such

regulations which will result in inaccessibility of data about cancers diagnosed in a

certain part of the population. Other cancer registries, which have experienced similar

problems for accessing patient records 11121, have developed policies to enhance this

essential requirement for cancer registration [113]; since inability to access patient

records will reduce the completeness of data 162l and consequently will result in

underestimating the incidence rates. The magnitude of this effect in this study is

quantified in next section (see effects ofprocess differences).

Although IARC/IACR does not emphasize the need for a statement of confidentiality

rules in registry legislation, it has acknowledged that these rules can ensure accuracy and

completeness of data in a cancer registry through assurances to healthcare and public
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health staff about the protection of data provided to a registry [84]. Absence of such

statements in regulations might result in failure to report and consequently

incompleteness and underestimation of statistics. An exarnple of this is the sudden drop

in cancer incidence statistics for Hamburg in 1985 because healthcare professionals were

afraid of the consequences of reporting data to the Hamburg Cancer Registry 184].

One statement that is missing from the regulations in both centers is penalties for failure

to report cases or grant access to patient records. Incorporating such penalties into

legislation is highly recommended by NAACCR. While this could improve accessibility

to data by registrars and completeness of data, IARC/IACR sees it as impractical and

undesirable to take action against healthcare staff for their failure to cooperate with

cancer registries in developing countries [20].

Finally, the statement of the source of funding in registry regulations ensures a secure

funding for a registry and thus ensures continuation of its performance. The absence of

such a statement in the regulations of the Tehran Cancer Registry could inhibit the

longevity of this registry.

As a general rule, very few institutions believe their funding is adequate. Therefore, not

surprisingly, both of the studied registries believe that they require more funding for

quality control programs. Thus, to judge objectively, the proportion of total funding

which is spent on quality control was compared. In Manitoba, this proportion ranged

from l0% to 27Yo depending on the amount of grant funds available to support ad hoc

studies. In the Tehran Cancer Registry, there is no budget devoted to continuous

programs but 30% of the total budget is spent for ad hoc quality control studies. There is
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not any standard for the amount or proportion of the funding devoted to quality assurance

programs in a cancer registry. As a rule of thumb, the quality control costs can range

from 10 - 35% of the total cost of a project [14]. Perhaps part of the ad hoc quality

control budget could be used to support continuous activities in the Tehran Cancer

Registry.

Relative restrictions on financial resources lead to restrictions in terms of human

resources. The two human resource issues are the number of staff and the education of

staff.

To provide a basis for an objective comparison of the sufficiency of the number of

registry staff in the two centers, we considered the number of staff in relation to the

number of diagnosed cases. The Manitoba Cancer Registry has eight fulI tirne registrars

and the Tehran Cancer Registry has, on averagq eight abstractors who work full time in

the abstracting phase. However, Tehran does not have a fixed number of staff because of

budgetary problems and the number of staff increases only when there is a higher

workload, e.g. in the abstracting phase. On the other hand, the staff in the Tehran Cancer

Registry are responsible for reviewing cases diagnosed and treated in Tehran, 70o/o of

who are not residents of the Tehran Metropolitan Area. Therefore, although a total

number of 6,412 cases of cancer are reported to be diagnosed in Tehran population, these

abstractors need to review about 21,373 medical records or pathology reports. A survey

of 61 cancer registries found that approximately one staff person is required for each

1 ,000 new cases occurring in the population [ 1 I 5]. Considering the total number of new

cancer cases reviewed by the two cancer registries in 1998 (21,373 in Tehran and 8,548

in Manitoba) and based on the results from the previous survey by IARC/IACR [1], the
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nulnber of staff is adequate for the Manitoba Cancer Registry (one staff per 1,068 cases)

but this number is inadequate for the Tehran Cancer Registry (one staff per 2,672 cases).

Budgets also affect the integration of quality control into registration practices. The

results of this study revealed that Tehran and Manitoba use different approaches. The

Tehran Cancer Registry performs continuous re-abstracting and re-coding checks but

completeness checks are mostly ad hoc. However, increased budget could allow

continuous quality control, which has been shown to improve actual data quality and staff

awareness of the quality of data they produce [59]. In turn, more complete data can

improve the estimates of cancer occurrence in the population.

NAACCR perceives enough funding as essential and enough staff as highly

recommended for quality control activities in cancer registries [62]. The Manitoba Cancer

Registry, which follows NAACCR guidelines, has assigned one full time technician for

quality control purposes but Tehran only employs staff for ad hoc studies but not for

continuous quality control programs. The reason is that although IARC/IACR

acknowledges the importance of continuous quality control activities [59], it does not

emphasize providing staff and funding specifically for this purpose.

In summary, the rtain reason for variations in structural requirements of the two registries

is the difference in the guidelines that they follow, i.e. the Tehran Cancer Registry does

not meet some of the criteria outlined by NAACCR because IARC/IACR guidelines do

not emphasize those aspects. IARC/IACR guidelines for cancer registries emphasize

more of the process aspects of a registry rather than its structure; even though structural

issues have been discussed in IARC/IACR guidelines, they are not ernphasized as a
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determinant for accepting data from a registry.

Another reason is that, since these are mainly regulatory differences and regulations

generally evolve over time by acquiring more political support based on the years of

experience and a realization of the need for developing such regulations, they are

expected to improve over time in the Tehran Cancer Registry. A larger and more

immediate issue is the inadequate and unsecured funding available to the Tehran Cancer

Registry, which potentially affects the number of registry staff and the range of tasks

(such as continuous data quality control) they are able to complete.

5.3 Effects of process differences

As regards basic processes, the two cancer registries are similar in their coding,

abstracting and data storage systems. Although the coding system that they use is

different in version (ICD-O-3 by Manitoba and ICD-O-2 by Tehran), these two systems

have very minor differences in the coding of invasive breast cancer which would not

affect incidence estimates [1i6]. But there are major issues in basic processes as regards

comparability of rates. One of these issues involves guidelines for determining multiple

primary tumours. Tehran uses IARC/IACR guidelines which is more conservative in

making a second primary tumour diagnosis compared to the CCR rules used by the

Manitoba Cancer Regìstry. It has been shown that breast cancer is the most likely site to

be affected by varying definitions of multiple primaries; when SEER and IARC/IACR

rules are compared crude incidence rates of breast cancer may be overestimated under

SEER rules by up to 5.8% [19].
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To remove this effect, the number and the age of the cases of second primary tumours of

the breast diagnosed in the year 1998 were derived from Manitoba Cancer Registry

database (the first prirnary could occur in any previous year or in the same year). Overall,

722 cases of second primary tumours of the breast were diagnosed in Manitoba women in

1998. The number of cases in each age category was then subtracted from the numerator

of the age-specific incidence rates and the rate was then standardized using the world

standard population. After removing the effect of differences in the definition of multiple

primary tumours, the age-standardized incidence rate of breast cancer in Manitoba

changed from 83 .8 to I 1 .5 . This reduction of nearly 15o/o in incidence estimates is notable

and highlights the importance of differences in definitions when comparing data frorn

two registries.

Also, as mentioned in the discussion of structural characteristics, the Manitoba Cancer

Registry uses screening and autopsy as sources of data while Tehran does not. Cases

diagnosed through these two sources, when they have not been clinically suspected, are

known as "incidentaTTy" diagnosed cases and can increase incidence estimates somewhat

artificially [7]. In the early years of introduction of a screening program, the cases

detected earlier through these programs, who would have otherwise been detected later,

result in an increase in incidence rates known as "lead time bias" [7], Also some of these

cases might have never been diagnosed in the subjects' life time which results in another

bias called "over-diagnosis bias" [7]. These effects have been shown by many previous

studies [e.g. 117-120].ln the present study, Manitoba has introduced screening programs,

in 1995 and Tehran does not count for such cases. Therefore, the previously discussed

biases are likely to be present in this study and it is important to remove those cases when
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making a comparison between the two registries. Similarly, more frequent and thorough

autopsies and inclusion of cases diagnosed incidentally through them can cause

overestimation of incidence [7]. In Sweden, where the autopsy rates are very high, it has

been shown that in some registries up to 22.1olo of cases are diagnosed through autopsy

l12ll. Additionally, it has been demonstrated that regional differences in the practice of

autopsy introduced alarge difference in area-specific incidence rates ofprostate cancer,

as large as nearly two times between areas of high autopsy rate (47yo) versus Sweden as a

whole (7%) U221.

To remove these effects, the number and the age of the cases diagnosed incidentally

through autopsy were derived from Manitoba Cancer Registry database. No cases were

detected through autopsy in 1998. The number of cases diagnosed through screening was

available for the period of 1995 to 2003 through Manitoba Breast Screening Program

(MBSP) 11231. Only women between 50 and 69 years of age without any clinical

symptoms and those between 40 and 49 or above 70 years with a physician

recommendation are eligible to enter this program fi2al. Therefore, we are confident that

these are cases "incidentally" diagnosed through screening and not symptomatic patients

who used mammography as a means of diagnosis. The total number for the period of

1995 to 2003 was divided by the number of years, assuming even distribution of cases or

constant changes in detection rate, since the year 1998 is nearly the median year in this

period. Then we estimated the number of screening detected cases in each age group

based on the proportion of total cases diagnosed through screening in each age group in

this period. These numbers were subtracted from the numerator of the last adjusted age-

specif,rc incidence rates and age-standardized breast cancer incidence rate was
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recalculated. After removing the effect of differences in data sources, the Manitoba's age-

standardized rate changed from 71 .5 to 69.41 100 000 women.

It is an essential requirement for all cancer registries to have precise definition for

reportable tumours. These definitions should determine cases to be included and cases to

be excluded. For example, according to IARC/IACR guidelines: "probable", "suspect",

"suspicious", "compatible with", or "consistent with" should be interpreted as being a

case and "questionable", "possible", "suggests", "equivocal", "approaching", or "very

close" should be interpreted as not being a case [44]. These words are specified in the

regulations of both centers, and along with multiple primary determination rules, are

introduced during training of the staff in the two centers.

As regards training and continuing education processes, the only difference appears to be

unavailability of international educational resources for the Tehran Cancer Registry.

IARC/IACR has admitted that staff training is a major problem for establishing a cancer

registry in a developing country [20]. This problem has been related to the differences in

the healthcare environment of developing countries, such as differences in healthcare

systems or having fewer staff to serve a larger population, relative to other countries [20].

The Tehran Cancer Registry has adopted a system which works well and suits their needs

and circumstances. However, the lower data quality measures compared to the Manitoba

Cancer Registry may partly be explained by relative experience and also to the relative

opportunities for training in Manitoba. Therefore, keeping their knowledge about other

developed registries up-to-date by participating in intemational meetings is a possible

option for gradually improving the registry system in Tehran. In this regard, intemational

organizations can contribute significantly to this effort which has benefits for
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international health.

Tehran's cancer registry could also benefìt from additional supporting regulations le.g.

113] to allow the registry access to 100% of the hospitals in Tehran. A srnall proportion

of the hospitals do not grant access to the Tehran Cancer Registry mainly because of lack

of support by legislation and the department of health. The concern is that without these

structural supports, there will be systematic loss of information about the population

covered by those hospitals, which will give rise to incompleteness of case-finding. The

magnitude of this incompleteness is discussed later on in this section.

Cancer cases that are diagnosed and treated completely out of a hospital setting may not

be captured by cancer registries if they rely solely on hospital medical records.

Gynaecologic and skin cancers are the most likely cancer sites that might only contact

outpatient clinics and receive laser or radiotherapy as an outpatient [45], but this is not a

rnajor concem for breast cancer. Another group of patients who might never become

hospitalized or receive any treatment are the elderly and the end stage patients who may

also avoid painful procedures knowing that treatrnent is not likely to result in cure [45].

Therefore, the only contact they might have with the healthcare system is with their

general practitioners. For these reasons, missing these two data sources (outpatient clinics

and in this case more importantly physician offices) may result in biased and incomplete

registration. This is one of the areas that the Tehran Cancer Registry may need to

consider particular strategies for encouraging cancer reporting. The sudden drop in

incidence of breast cancer in the oldest age groups in Tehran (see Figure 4-1) raises the

possibility of biased, incornplete registration for the older age groups. The effect of this

possible bias on the incidence rates would be described later in this section.
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Both registries have a method of notification for reporting facilities, but since the

registries collect the infonnation from medical records actively, they do not completely

rely on reports frorn hospitals. Therefore, this is not an area of concern in relation to

outcome measures of interest in this study. However, access to other sources varies.

Access to information from physician off,rces is also very important for the cases that are

first notified through death certificate. Some registries, like the Tehran Cancer Registry,

record all the cases notified first through death certificate as DCO cases and do not

follow them back. However, it is important to contact certifying physicians to obtain

more infonnation about these cases before registering them as DCO [7]. This will

improve completeness and accuracy of data in the cancer registry [7].

As mentioned earlier in this section, the Tehran Cancer Registry does not capture

tumours diagnosed in all at rìsk population of the Tehran Metropolitan Area. According

to the Tehran Cancer Registry staff the hospitals that are excluded from the cancer

registry database serve approximately 1.5o/o of Tehran's population. Assuming equal risk

and characteristics for this population in regard to developing breast cancer, in the worst

case scenario an additional 1 .5o/o of incompleteness might be assumed for the registry.

Adding this number to the numerator of breast cancer incidence rate in Tehran should

increase the age-standardized rate from 2l.5 to 27.91100 000 world female population.

However, given that breast cancer cases have several hospitalizations in Tehran, it is

unlikely that these cases are completely missed.

When describing the structural differences, \ /e mentioned that although IARC/IACR

does not emphasize the regulatory aspects of confidentiality, it discusses in detail the

need for following confidentiality rules [8a]. Both registries follow confìdentiality rules
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in maintaining their data; however, the Tehran Cancer Registry's staff do not sign a

confidentiality pledge as part of their employment process. This aspect of confidentiality

should also be encouraged in the Tehran Cancer Registry.

As discussed before, it is desirable that registries follow back all cases notìfied first

through death certificate (DCN) before registering them as DCO cases. There is some

evidence in the literature showing that as cancer registries become experienced, they

improve their methods of follow-back and the DCO proportion decreases resulting in

improved estimates of cornpleteness and accuracy of data 17]. One of the reasons for the

large DCO proportion in the Tehran Cancer Registry is that DCN cases are not currently

followed back due to resource limitations and the newness of the cancer registry. When

follow-back is implemented, the Tehran Cancer Registry may benefit not only from

improved DCO rates, but also in terms of continuous data quality assessment. The

reasons for improved data quality after implementing follow back procedures include [7]:

1. reasons that DCO cases have escaped being captured by the system will be

identifìed, and

2. non-cancer cases that would have been recorded as DCO if they had not been

followed back will be excluded.

Ideally a registry should be able to match the complete death file from vital statistics with

its database (as is in the case of the Manitoba Cancer Registry). The Tehran Cancer

Registry's ability to perform analysis using death dates, such as survival analysis, would

be improved if it were able to link the cancer registry and death information. But also as

regards the incidence statistics, incomplete record linkage with vital statistics and
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examining only death files with the cause of cancer can result in missing cases for which

cancer was not mentioned as first or second cause of death [7]. This will increase the

incompleteness of data to an unpredictable extent. However, this problem has apparently

resolved for the data collected after 1998.

Quality assurance and quality control procedures are performed in both registries. But

still some procedures outlined by IARC/IACR are not yet performed by the Tehran

Cancer Registry; these include measuring observed-to-expected ratios and mortality-to-

incidence rate ratios as well as process controls to show stability of registration over time

and among regions. The continuous perforrnance of these quality control activities can

improve the quality of data by detecting possible eïïors contemporaneously and giving

the registry an opportunity to rectify them while medical records are still available [7].

However, we are not able to quantifir the magnitude of the effect that the presence or

absence of such procedures may have on cancer incidence estimates in Tehran and

Manitoba.

In summary, there are some notable differences in terms of the processes of registration

in the two cancer registries. Manitoba's cancer registry meets all process criteria based on

the two guidelines. However, it appears that many of the issues of the younger registry,

the Tehran Cancer Registry, which are expected to manifest in terms of data quality

estimates, arise from process aspects. This is the area where experience plays an

important role and is expected to improve over time for the Tehran Cancer Registry.
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5.4 Effect of differences in data qualify measures

The structure and process characteristics of a cancer registry can affect the quality of data

from that regishy and ultimately affect the cancer incidence statistics reported frorn the

registry.

In this section the influence of data quality measures on incidence rates will be discussed

and breast cancer incidence rates will be further adjusted using these measures in order to

remove the effect of differences in registry practices as much as possible.

The first studied category of data quality rneasures was completeness of case-f,rnding. All

available measures of cornpleteness were significantly different between the two

registries (see Cliapter 4); these are discussed below.

The fìrst measure in this category is the DCO proportion. The study results revealed that

there is a highly significant difference in the proportion of cancer cases in the two

registries whose diagnosis is solely based on death certificate. The following structure

and process differences that have been detected so far may have caused this difference:

1. Dffirence in experience: the more the experience of a cancer registry, the lower

the DCN and DCO percents [7]. It is also important to note that in the first few

years of a aancer registry's operation the DCO cases are more a measure of

prevalence than incidence [e.g. 111] because the registry database does not

include the cases diagnosed in previous years 162]. It is known that the DCO

percentage steadily decreases after the fìrst few years of operation of a registry

because of the exclusion of prevalent cases as well as improved data collection
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and case finding processes l7].

2. Dffirence in follow-back processes.' since the Tehran Cancer Registry does not

follow back the DCN cases, the DCO percent equals the DCN percent. Effective

and meticulous follow-back processes have been shown to reduce the DCO

percent signifi cantl y 11251.

3. Difference in completeness of case-findíng: the primary use of DCO statistics is to

indicate one aspect of incompleteness. For this purpose DCN% is more frequently

used because it is an indication of the cases that the registry has failed to capture

before their death [49].

Since the DCN% for breast cancer was not available from the Tehran Cancer Registry, it

could not be used here to estimate the true incidence rate of breast cancer in two

jurisdictions.

A second approach to data quality assessment uses results from the independent case

ascertainment studies. This study found significant differences in the estimates of

completeness for the Tehran and Manitoba Cancer Registries. Notably, the Manitoba

Cancer Registry used independent datasets to estimate the completeness of its case-

finding, a design feasible only when there is relatively complete source of data that has

not been utilized by the cancer registry as a data source [7]. In Manitoba, when compared

with hospital discharge data from the provincial health care insurance plan, the registry

was found to capture at least 98.7% of the diagnosed cases in 1998 U261. The Tehran

Cancer Registry used re-screening of cases to evaluate the case-finding completeness.

Re-examining all records from four hospitals and pathology laboratories revealed an
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overall completeness of 79.8% 11271. These rates can be used to correct the incidence

estirnates in these two populations. The adjusted rates that we have already calculated in

this chapter were used for this purpose. For the Manitoba Cancer Registry a maximum of

1.3% should be added to incidence estimates, while for the Tehran Cancer Registry,

20.2% should be added to previous rates to account for incompleteness of registry

database. Applying these corrections, breast cancer incidence rates in 1998 increased

from 69.4 to 70.31100 000 women for Manitoba and from 27.9 to 33.51100 000 women

for Tehran.

Mortality-to-incidence rate ratios (M/l ratios), despite being readily measurable were not

reported by either of the two registries. The Manitoba Cancer Registry uses a different

lreasure called incidence-to-mortality rate ratio which is calculated by NAACCR using a

complicated method [62]; this ratio is actually an observed-to-expected ratio and is

explained in more details in the discussion of observed-to-expected ratio. The M/I ratio,

however, is a necessary part of IARC/IACR quality control before publishing data from

cancer registries. This ratio reflects the perfonnance of three different components: the

healthcare system, the vital statistics reporting system, and the cancer registry.

The better the performance of the healthcare system, the longer the survival of cancer

patients. Aspects of better perfonnance include access to healthcare services, earlier

diagnosis, and more effective treatment. When the accuracy of vital statistics file and

completeness of the cancer registry are 700o/o and the incidence and survival rates are not

changing rapidly, the M/I ratio is:

M/I ratio: 1- Probability (survival) t7l.
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Therefore the M/l ratio for breast cancer, because of its relatively long survival,

especially when diagnosed in early stages, is quite small. For example, according to

Cancer Incidence in Five Continents (Volurne VII), this ratio for female breast cancer

was 0.32 for Canada and about 0.25 for the US [128]. However, M/I ratio has been

shown to be much higher for some developing countries like India (see Figure 5-1) U291.

In the present study this ratio was 0.28 for Manitoba (close to the Canadian estimate for

1997) and 0.39 for Iran (close to the Indian estimate for 1997).
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Figure 5-l: Mortaltty-to-Incidence ratio of breast cancer, estimatesþr 2003

The M/I ratio cannot be used as an estimate of survival when any incompleteness in the

capture of either incidence or mortality features interferes with the basic assumptions; for

example, in the present study we observed that the Tehran Cancer Registry is estimated

to be about 79%o complete.
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On the other hand, another application of this ratio (and the main reason that it was

calculated here) is to compare the effectiveness of cancer registration. When this ratio

exceeds 1, it is usually an indication of under-registration when incidence and mortality

rates are not changing rapidly [7]. But this benchmark is generally useful for fatal cancers

and has limited application for breast cancer [49]. Further, in comparing Manitoba to

Tehran, there is also the assumption of similarity in survival rates and vital statistics, and

the problem of incornparability arises once again. Previous studies have shown that breast

cancer cases in Iran are usually diagnosed in later stages [99] and therefore lower survival

is expected in comparison to Manitoba where intensive screening programs are in place

for the early detection of breast cancer ll24l.IARC/IACR has also indicated inaccuracy

of vital statistics as a problem that cancer registries encounter in developing countries

120]. Therefore M/I ratio reflects differences in registry practices along with differences

in survival rates and accuracy of vital statistics. These effècts are so largely entangled

that it is beyond the scope of this study to measure the influence of each effect.

One of the measures of completeness which was desirable to be cornpared between the

two registries is the observed-to-expected incidence ratio. This ratio was available for

Manitoba using NAACCR method, which compares the observed rate in Manitoba to that

expected using the experience of SEER registries as a gold standard. It was not possible

to calculate this rate for Tehran, but there are some indications that Iran's rate is

consistent with the reported incidence rates from Middle Eastem countries 11281,

suggesting that Tehran's observed rate is similar to that expected. However, this is not

conclusive because it is not possible to remove the effect of unknown data quality of

these registries in order to make objective comparisons.
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The next category of data quality measures investigated was completeness of data items.

These measures are also associated with the accuracy of data since they show the percent

of cases for which a specific data item was not accurately recorded 17]. Completeness of

those data items which are essential for cancer registries are generally measured. These

include age, sex, address, and diagnosis. The missing percentage for these items is

recommended to be close to zero and each registry should set a level of tolerance for

these missing percentages [7]. This is one of the areas where continuous quality control is

very rewarding because missing data can be retrieved from medical records when they

are still available [59]. It has been shown that when the completeness of data items falls

below 80-90o/o, the risk of selection bias threatens the registry database and thus serious

actions should be taken [130]. This risk is probable for two of the data items in the

Tehran Cancer Registry, address and primary tumour, both of which are very irnportant

in the calculation of incidence rates by affecting the accuracy of the numerator.

Although the proportion of cases with missing age in the Tehran Cancer Registry is

minimal (2%), it is important to note that when the percent of missing ages is sizable, the

age-specific rates will be underestimated for the oldest age groups [7]. The reason is that

the calculation of rates assumes that rnissing cases are distributed proportionately among

age groups; however, in reality they are more likely to belong to older age groups. This

might partly explain the observed decline in the incidence rate of breast cancer in Tehran

in older age groups.

There was a notable difference between the proportion of cases missing primary site in

Tehran (20%) and Manitoba (2.83%). There are three main reasons commonly cited for

high percentage of missing primary site or prirnary site unknown [7]:
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1. Dffirences in healthcare practices.' e.8., clinicians tend to record "unknown"

when they are in doubt about the diagnosis.

2. Dffirences in healthcare policy: i.e. there are less intensive investigations into

the primary source of metastasis in patients known to be untreatable because of

limited resources.

3. Deficìencies in registry operation: incomplete abstraction of medical records or

inaccurate compliance with ICD-O coding system.

We are unable to differentiate these three influences; however, we suspect that all of

them are involved to some degree in producing such a large difference in percentage of

unknown primary site between the two registries.

The high proportion of cases with missing address in the Tehran Cancer Registry poses

two potential problerns [7]:

l. Since Tehran is a referral center for cancer patients in the whole country,

inaccuracy in estimation of the numerator of incidence rates is probable.

2. For geographic comparisons within the registry area, the high percent of missing

cases makes the analysis less accurate.

Moreover, as will be discussed subsequently, quality control studies performed in Tehran

have revealed a high prevalence ofinaccuracy even in the presence ofaddress itemfl27l.

The next category of data quality measures to be examined was measures of accuracy.

Data accuracy caî be measured using the percent of cases that pass "edits" for data
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submission. This percent was the only available measure in this category. The software

used for editing is different for each registry but both are designed for the same purpose.

Although this percentage was significantly lower for the Tehran Cancer Registry, most of

the crosschecks of the items ìn this registry showed a high degree of agreement (over

90%). The number of cases passing edits could even be higher by increasing staff training

and adding continuous checks throughout a registration year. Another consideration is

workload; if as indicated in the discussion of "structural aspects", the Tehran Cancer

Registry has less staff than recommended for its caseload, there could be additional

inaccuracy of data abstraction and coding. The solution is challengìng in an environment

of limited funding, as it involves recruiting more staff.

Percent of "histologically confirmed cases" was not reported for both registries; however,

it was noted that there was a difference in its definition. Percent of "histologically

confirmed cases" in the Tehran Cancer Registry includes only pathology reports but in

Manitoba it also includes haematology and cytology reports, more accurately called

"microscopically verif,red cases". Thus when Manitoba's percent of histologically

confìrmed cases is discussed, its estimates may well be increased, especially for

haematologic and cervical cancers for which other microscopic examinations are routine

1491. Such differences in definitions have important implications for international

comparisons.

The Tehran Cancer Registry provided one additional measure of accuracy derived from

inter-abstractor audits. Audit infonnation showed an agreement level of 73o/o, which is

suggestive of an opporlunity to improve data accuracy by training of the abstractors.
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Timeliness, the last aspect of data quality investigated in this study, is important in terms

of the usefulness of the datallT]. The fact that data from the Tehran Cancer Registry are

being processed and reported with a large time lag impairs the utility of the data.

However, this registry is very new and is currently collecting the cases retrospectively.

Improved timeliness is expected to occur after the first few years of operation of the

registry.

5.5 Effect of differences in rate components

The numerator, denominator, and age-specific rates all can influence the overall reported

incidence rates. Additionally, differences in these components may raise the problern of

incomparability of the statistics.

As regards the numerator of the incidence rate, it is very important that the standard

definition of numerator of the rate (cancer incidence) is consistent across registries.

While reviewing the structure and process characteristics of the two systems, we

identif,red issues regarding cornparability of numerators, in terms of definition,

completeness, and accuracy.

The two centers follow different guidelines (IARC versus CCR), which results in

discrepancies in the definition of numerator regarding multiple primary determination

rules. Additionally, the data sources used to define cases are different in the two centers,

i.e. screening and autopsy detected incidental cases are included in the numerator of

incidence rate in Manitoba but not Tehran. As discussed we were able to adjust the rates

to remove the effect of these differences as much as possible.
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Another issue influencing the numerator is incompleteness and inaccuracy of the data. In

this study, the rates have been adjusted as far as possible to remove the problerns of

incompleteness. The accuracy issues, however, are less quantifrable and more difficult to

adjust for. For example, a high percentage of missing information for registered cases is

an indication of inaccuracy. Some of these missing items can seriously endanger the

accuracy of numerator. For example, an unpublished report of a quality control study in

Tehran revealed that only 70% of the address items present in database were properly

recorded, and a high proportion of cases had rnissing address (20%) 11271. Based on the

information from registry staff, many of the cases report their place of residence

inaccurately. The reason is that Tehran is a referral center for cancer diagnosis and

treatment and a large nurnber of patients come from other cities to visit Tehran hospitals.

These patients tend to report the address where they will be staying in Tehran for that

period as their place of residence and therefore will be incorrectly included as cases in the

Tehran Cancer Registry. This suggests that a countable proportion of the numerator of the

incidence rate in the Tehran Cancer Registry rnay be registered incorrectly, resulting in

an over-estimate of rates. However, we are not able to adjust for such potential over-

registration because of the probability of bias, i.e. we suspect that those from out of the

city are more likely to have missing address.

Manitoba, on the other hand, takes the advantage of a central Canadian registry which

double checks the information from all provinces and territories and notifies registries

about cases that have been incorrectly registered. There is also a precise system of coding

used by Manitoba Health which assigns each resident of Manitoba a unique and

identifiable number and removes the problem of inaccuracy of address.
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Population denominators are based on recent data capture for both centers; however,

since the Tehran Cancer Registry covers only an urban area, population mobílity is rnore

problematic in this center. Given the fact that Tehran is a major business and occupation

attraction site, the immigration rate is increasing and an updated census rnight show that

the estimated population for 1998 is an underestimate. Thus these denominators could

result in artif,rcial increases in incidence rates.

Based on the above discussions both numerator and denominator data contributing to the

incidence rate in Tehran might lead to over-estimates of cancer incidence in Tehran's

population. Unfortunately we are not able to measure the magnitude of this over-

estimation.

To complicate matters, the method of age-standardization must also be considered. In

direct standardization method, age-specific incidence rates are calculated and adjusted to

a standard and then their weighted average comprises the overall rate. Thus when we

compare the overall rates between the two registries, we assume similar age-specific

rates.

However, in the comparison of cancer incidence in Tehran and Manitoba, this assumption

proved incorrect. After calculating the standardized incidence rates, we noticed that

despite a younger population structure in Tehran, the incidence rate did not increase as

much as we expected. Therefore, we examined and compared the age-specific rates in the

two registries. These rates are demonstrated in Figure 5-2 lor Manitoba and Tehran, with

Ontario data included for comparative purposes.
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Figure 5-2: Breast cancer age-specific incidence rates ín Manitoba, Tehran and Ontario

Interestingly, the age-specific rates showed different pattems in Tehran and Manitoba.

Breast cancer cases are on average younger in Tehran than in Manitoba. Incidence of

breast cancer increases steadily with age in Manitoba; however, it increases until 60 years

of age in Tehran and then drops suddenly in older ages. This is in accordance with

previous studies showing a lower average age of Iranian breast cancer cases and a higher

prevalence of breast cancer in pre-menopausal Iranian women compared to western

countries [99].

There are two possible explanations for the terminal drop in incidence statistics in Tehran

as compared to the steady increases in Manitoba:
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1- Risk .factor differences in younger and older age groups: there are nulnerous

studies in the literature providing evidence of differences in risk factors of breast

cancer for pre-menopausal and post-menopausal women [e.g. 131-133]. Since

pre-menopausal breast cancer is more common in Tehran [99], it is possible that

differences in such risk factors between Tehran and Manitoba explain the

different patterns in age-specific incidence rates. This possibility has also been

suggested by IARC/IACR observations in low-risk populations where the

incidence of breast cancer increases rapidly in pre-menopausal age groups but

slows down or even drops in post-menopausal ages [134].

2. Inability of Tehran Cancer Registry to capture cases in older age groups: this can

happen because of some structural and process characteristics of the Tehran

Cancer Registry, e.g. the absence of access to information from physician offices

and the rnissing information on age. It has also been shown that since old patients

are more likely to be unable to recall their age, a large number of cases with

rnissing age are found to cause underestimation of incidence in older age groups

l7l.

Some data were available to pursue the probability of the second explanation. We

hypothesized that older female cancer patients are less likely to become hospitalized for

two reasons: firstly, it is known that the elderly are more likely to be diagnosed in late

and untreatable stages of disease [7], hence, their only point of contact with healthcare

system may be physician offices; and secondly, old women in Tehran are generally less

likely to visit hospitals compared to old men in Tehran and the elderly in Manitoba.

Therefore, since the Tehran Cancer Registry does not receive information about cancer



106

cases who only visit physicians (i.e. not in hospitals), old women are more likely to

escape being captured by the cancer registry.

To test this hypothesis, we examined the pattern of incidence rates in some other cancer

sites for which it is known that incidence rates increase steadily with age l7l

Interestingly, for many other cancer sites in the Tehran Cancer Registry's 1998 report

[135], the same age-specific pattern of incidence rate was visible. For example, colon and

oesophageal cancers increased with age in Tehran's male population while they dropped

in the oldest age groups in the female population (Figure 5-3 and Figure 5-4).

<15 16-25 26-35 36-45 46-55 56-65 66-75 >75

Age group

Fígure 5-3: Number of cases of colon cancer per 100 000, in 1998, Tehran, males and
.females, by age group
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Figure 5-4: Number ofcases ofoesophageal cancer per 100 000, in 1998, Tehran, males
and.fentales, by age group

The observation of a pattern similar to that observed for breast cancer in different cancer

sites supports our hypothesis. Subsequently, we compared the pattem of age-specific

hospitalization rates for women and men in Tehran and Manitoba. Interestingly, the

average annual hospitalization rates between 1995 and 1997 in Manitoba increased with

age for women as well as men in the same pattern as cancer rates ( Figure 5-5 [136]). In

contrast, based on the data for four months of April to July of 2004 in one of the largest

hospitals in Tehran (lmam Khomeini), the estimated annual hospitalization rates,

increases in both older males and females in Tehran; however, this increase was

dramatìcally greater for Tehran's male population (Figure 5-6 [137]). 
'We acknowledge

that these rates are estimates and from only one hospital in Tehran (as opposed to the

population-based data available in Manitoba) but the pattem of the rates is the focus of

this discussion. This analysis indicates that Tehran's female population may be less likely
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to contact healthcare system and get hospitalized than the male population.
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Figure 5-5: Average annual hospitalization rates per 1000, Manitoba, 1995-97, males
and.females, by age group
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Although suggestive, this evidence is not conclusive, since it can be claimed that the

reason for lower hospitalization rates in old woÍlen in Tehran is that they are healthier,

although it is not very plausible.

We also compared Manitoba's age-specific patterns to other Canadian populations with a

comparable structure. In Figure 5-2, Ontano's age-specific rates are graphed as an

example. It is evident in this graph that Ontario follows an interim pattern, i.e. the

incidence rates increase with age and drop slightly in the oldest age category. This pattern

is observed in most cancers that are epithelial in origin [138] for two reasons:

1. Biologic resisTance: those who live to very old ages are generally genetically less

vulnerable to cancer and because the proportion of biologically resistant

population increases, the cancer incidence rate will decrease [7].

2. Less fficient case ascertaìnntent: several other competing causes of death are

present and cancer is not stated as a cause of mortality in death certifìcates [7].

To confirm this, we examined the pattern of age-specific incidence rates of breast cancer

in the period of 1992-2001 in l0 provinces of Canada. We selected a period instead of a

single year in order to remove random variations present in shorter periods. As depicted

in Figure 5-7 11391, almost all provinces follow the same pattern as Ontario with the

exception of two: New Brunswick and Nova Scotia. Interestingly, in this graph even

Manitoba shows a slight decrease in incidence rates for the oldest age group. This can be

explained by the possibility of an artefact caused by the random variation in a short one-

year period, i.e. only 1998, which was chosen for the original analysis.
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Some provinces have a more dramatic age-specific terminal drop, but others show only a

slight drop or even an increase. This can be caused by relatively better case ascertainment

techniques for old patients in some provinces. The two provinces with a terminal rise in

this graph (Nova Scotia and New Brunswick) have confirmed their high data quality by

consistently receiving NAACCR certification since 1991 . The different patterns observed

for Manitoba and Ontario incidence rates may also be explained by more successful case

ascertainment techniques in the Manitoba Cancer Registry demonstrated by receiving the

gold or silver level of NAACCR certification since 19961241, while the Ontario Cancer

Registry has not achieved certification this consistently [24].

One way to improve this aspect of registration is to collect infonnation from physician

offices who rnay be the only point of contact for some patients, especially for older

women. One major obstacle to this is large population size, as in the case of Tehran's and

Ontario's cancer registries. This problem makes contact with and access to all physician

offices difficult and causes inherent inaccuracy in data from such large populations. A

solution for this may be developing local as well as central registries to collect data from

smaller subpopulations. This requires more funding which is not usually available in

developing registries.

In summary, in this chapter we made an attempt to quantify and remove the effect of

differences in process, structure, and data quality measures from reported incidence

statistics in the two jurisdictions. The resultant adjusted incidence rates of breast cancer

in the order of adjustment are sumlnanzedin Table 5-1.
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Table 5-l: Summary o.f adjustments o.f breast cancer incidence rate in Tehran and
Manitoba

cancer incidence

Adiustment

Incidence rate
in Manitoba

/100 000 women

Incidence rate
in Tehran

/100 000 \ryomen

Crude rate 125.9 22.4

Age-standardized (using world
standard population) 83.8 27.5

After removing the effect of
differences in incidence definition
(multiple primary determination

rules)

71.5 27.5

After removing the effect of data
sources lscreening. autonsv)

69.4 21.5

Adjusting for the inaccessible
nonulation

69.4 21.9

Adjusting for the incompleteness of
registration

70.3 33.s

It is important to notice that although all these adjustments were in the direction of

correcting any probable "under-registrations" in Tehran, there is also a high probability

of "over-registration" especially in the case of breast cancer. Breast cancer patients

generally visit several hospitals and because of absence of a unique identifìer, they might

be double-registered through multiple sources, i.e. different hospitals or even both

through hospitals and vital statistics. Also, as mentioned earlier, the inaccuracy of address

item increases the probability of including cases from outside of the coverage population

(22 areas of the Tehran Metropolitan Area), which will in turn result in overestimation of

incidence rates for Tehran population. Such quite possible influences on the reported

rates from Tehran were unfortunately unquantifiable for the current analysis but these

effects should ultimately considered for their effect on the adjusted rates.
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At last but not least, although the Manitoba Cancer Registry was used as an example of

successful cancer registry and a "gold standard" in this study, some results revealed that

even long-established and well-known registries, such as the one in Manitoba, are still

developing and should still work to improve some aspects of their data. For example,

there were structure and process shortfalls (e.g. Manitoba Registry regulations currently

lack any penalties for failure to report cancer cases or they require Ílore stafffor quality

control programs). In addition, this study showed that the position of a quality control

technician, which is recommended for continuous quality control to achieve the best

quality of data, was not existent in the Manitoba Cancer Registry until 1999. In turn,

some of the quality measures of outcome indicated room for improvement. Fo¡ example,

even since the addition of this position, the Manitoba Cancer Registry has identifìed areas

requiring quality improvement, such as the proportion of DCOs (a DCO rate of 7.60/o

indicates there are still cases which escape being captured by the registry through one of

the many other different sources) and measure of completeness of case ascertainment that

are not at 100%. Fortunately, quality is considered an ongoing concern, one that is a

major focus of continuous analysis and vigilance by the staff of the Manitoba Cancer

Registry.
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5.6 Study limitations

The first and most important study limitation was absence of an objective

guideline for cancer registries around the world. The fact that Tehran and

Manitoba used two different sources as their guidelines, made their comparison

difficult. It would be desirable to have an objective set of standards to be used for

international compari sons of cancer regi stri es.

and, therefore? we were not able to compare those aspects of data quality.

between the two registries, and therefore, we were not able to remove the

influence of some important factors such as inaccuracy of incidence or census

data.

Tehran Cancer Registry, an important goal of the study was not achievable. It was

desirable to use the data from consequent years to find out the trend of data

quality measures in the Tehran Cancer Registry and to predict when these

measures will reach a plateau and therefore the incidence statistics can be used

confidently for trend analyses and intemational comparisons.
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Chapter 6: Conclusions and Recommendations

6.1 Conclusions

The results of this study demonstrated that the Tehran Cancer Registry, as a developing

registry, is faced with many problems but is persevering to keep pace with international

standards. There is some evidence of improvement as a result of their efforts, e.g.

complete record linkage with vital statistics files for death information was absent for

1998 data but is now available. Some aspects of the cancer registry are expected to

improve over tirne, although relative restrictions on resources and less comprehensive

regulations compared to long-standing registries make it difficult for them to achieve

high levels of data quality. Recognizing the hard work and dedication of the staff in a

developing registry, continued enhancement to structural and process aspects, and

ongoing support from international agencies such as IARC and IACR are needed for

improvement and better performance of the developing registries. This will, in turn, help

to increase international knowledge about cancer determinants and cancer epidemiology,

ultimately contributing to international health.

This study showed that the reported incidence rates of breast cancer from international

sources are not always accurate, especially when they are estimates. For example, the

incidence rate of breast cancer for Iran, reported by GLOBOCAN 2002 [16], is estimated

to be 171100 000 women (standardized to the world standard population) which is

approximately 30Yo lower than the rate reported by this center for 1998, even though the
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international estimates refer to a more recent year and rates are expected to have even

increased since 1998. The breast cancer rates for Canada are more realistic, at 84/100 000

women for 2002. It is notable that the reported rates for some countries are merely

estimates based on averaging the available rates from countries of the same region (e.g.

Iran incidence statistics in GLOBOCAN 2000 were only an average of available rates

from some Middle Eastem countries [140]) or estimates based on inaccurate data from

non-population-based cancer registries in that country (the case for Iran incidence

statistics in GLOBOCAN 2002 t16l).Such inaccuracies in the published rates by

international agencies could lead to false conclusions about the relative incidence of

breast cancer in different countries, e.g. Canada in comparison to Iran.

In this study we used actual data rather than estimates from other countries. The results

showed very different rates of breast cancer in the two regions of study. 'We then

removed the effect of differences in registry practices as far as possible. Even after these

adjustments, it appeared that there is still a large difference in breast cancer incidence.

Initially, we postulated that the large geographical variations in incidence of breast cancer

could be due to two major factors: effectiveness of the cancer registry system and

differences in the distribution of risk factors including genetic, life style, and

environmental factors. Therefore, after removing the effect of differences in the cancer

registration processes, we can conclude that the remaining difference in the statistics is

due to variation in risk factor distribution. Evidence supporting this conclusion includes:

1. Analysis of age-specific rates showed a different age distribution of breast cancer

cases in the two jurisdictions, with breast cancer occurring at a younger age in
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Tehran. These differences may be due to under-registration of older breast cancer

patients in Tehran andlor differences in risk factors in younger and older women.

However, although the absence of data on older patients may explain the lower

incidence rates in the oldest age groups, for the relatively low rates evident for

middle aged women differences in risk factors are the most reasonable

explanation. It is well established in the literature that the risk factors of breast

cancer vary in pre-menopausal and post-menopausal women [131-133]. Since

m€an age of menopause is quite similar in the two jurisdictions (49.5 and 5i years

for Iran and North America respectively [1la|,l42f), the difference in age specific

rates implies that the risk factor differences may have caused the higher incidence

of pre-menopausal breast cancer in Tehran population. In Manitoba, risk factors

for both pre-menopausal and post-menopausal breast cancer appear to be

prevalent.

All possible adjustments in this chapter \¡/ere in the same direction of increasing

Tehran rates or decreasing Manitoba rates or decreasing their difference.

However, we found some evidence that rates could be over-estimated in the

Tehran Cancer Registry: although we could not quantify the effect, the inaccuracy

ofaddress item and the fact that Tehran is a referral oncology center likely results

in over-estirnating the numerator of the incidence rate. There is also the

possibility of inaccuracies in Tehran's census data with a tendency towards under-

estimating the population because of high levels of rnigration which would in turn

result in over-estimated incidence rates. Therefore, the difference in rates could be

even larger than our estimation. However, our analysis provides a conservative
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estimate of the difference, which is still substantial. Since differences in registry

practices cannot explain the difference in rates, risk factor differences remain as

the only other candidate.

6.2 Recommendations

Firstly and most importantly, international efforts to improve cancer registry

systems in developing countries must be continued. This study revealed that the

registry staff in developing countries are working hard to establish and improve

the cancer registration system in their jurisdictions; however, under-funding and

technical problems are issues that are not easily solved without international

agency supports. Many of these countries have limited resources for basic

healthcare, and there are needs that are more immediate than cancer registries. But

the fact that the cancer burden is increasing in these countries and the ability of

cancer registries to contribute to national and international cancer control efforts,

are important considerations for the not-so-distant cancer crisis.

Manitoba has benefited considerably from having legislated mandatory reporting

of cancer to the cancer registry. The Tehran Cancer Registry could also benefit

from such legal support. This would be particularly important for complete case

ascertainment, especially as regards accessing patient records from all hospitals.

International standards for the minimum acceptable level of data quality measures

should be developed and posted to serve as targets for registries. These could be
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created based on the experience of countries in the same stage of registration to

avoid unachievably high standards used by more developed registries.

Long term stable funding will be important for the Tehran Cancer Registry to

guarantee the future of this newly established registry.

Confidentiality rules need to be documented by the Tehran Cancer Registry and

as outlined in IARC/IACR guidelines, the registry staff should sign a

confidentiality pledge when first ernployed.

The number of staff in the Tehran Cancer Registry is not adequate for their

caseload. Ideally the Tehran Cancer Regìstry should increase the nurnber of staff

to about 20 abstractors, although this recommendation is not currently possible

without an increase in registry funding.

It is also recornmended that the Tehran Cancer Registry consider errploying and

training staff for continuous quality control. International agencies can contribute

to the improvement of data quality by assisting them with funding and training

quality control staff.

It is essential for every registry to have a detailed manual to increase reliability

and consistency of its data. For the Tehran Cancer Registry, this kind of manual

could be developed or adapted frorn neighbouring countries or registries with

similar conditions. (The Manitoba Cancer Registry adapted its manual partially

from Alberta Cancer Registry but changed it to meet its purposes and considered

CCR and NAACCR recommendations which it follows as well.)
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Developing registries could use additional direction on sources for training the

staff, and should be sure to learn from other cancer registries worldwide.

International organizations such as WHO can support attendance by

representatives of developing countries in related international conferences to

update and facilitate the adaptation of new knowledge in their countries.

Follow back of cases, especially with the physician offìces is challenging in

Tehran. One solution for registries that cover alarge population, e.g. Ontario and

Tehran is to develop local cancer registries as well as a central cancer registry,

which would collect data from the local registries. Budget permitting, collecting

information from a smaller subpopulation by a local registry would likely

improve access to data for all cases in the population and consequently will

improve case ascertainment and cornpleteness of the registry.

Analysts performing international comparisons health data and specifically cancer

data should be aware of differences in definitions among different countries. For

example, in this study the definition of histologically confirmed cases differed for

Tehran and Manitoba as did the definition of multiple primary tumours. Such

differences may result in incomparability and must be considered before

performing statistical comparisons.

'When additional years of ðata are available, a study of the trend of data quality

measures in the Tehran Cancer Registry would be useful for predicting when data

quality measures should reach a plateau; this will provide guidance as to when

reported statistics from a developing registry should be ready to be used
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confidently for international comparisons and trend analyses.

geographical variation ofbreast cancer incidence can be explained by differences

in structural and process characteristics, further indicated by data quality

measures of the cancer registries. However, alarge part of the difference remains

unexplained. We recommend comparative studies of risk factors of breast cancer

with a special focus on pre-menopausal versus post-menopausal risk factor

differences in Canada and Iran. Studying the differences in the distribution of

specific characteristics among low incidence and high incidence areas of breast

cancer is a promising field for further research about aetiology of breast cancer.
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Appendix tr

Questionnaire I
(To be filted in by the head of the registry)

Study title: Are breast cancer incidence statistics internationally
comparable? The effect of cancer registration practices on the data.

Name of registry center: Date:

Thanks for taking the time to participate in this study. This questionnaire consists of four
parts. The first part is background information on breast cancer incidence statistics

derived frorn published repods from Tehran and Manitoba cancer registries and

transformed by investigators. The second part consists of questions that are aimed at

describing the operation of the center you are working at. The third part asks about data

quality ûIeasures that are available from your center. And finally, the fourth part asks

about incidence definitions in your center. Please answer the questions based on your

knowledge fiom the center you are working at.

Note 1: You have the choice of "no answer" for uncertain questions.

Note 2: "Cancer" includes "all invasive cancers excluding non-melanoma skin cancers"

and "breast cancer" includes all cases of "invasive" breast cancer.

Section 1 (Background):

What is the most recent incidence rate of breast cancer that has been reported from both

jurisdictions? for the year 

-
How was the rate calculated (please specify how the numerator and denominator are

measured)?

Numerator

Denominator

Is it crude or standardized?

World Standard Population will be used for standardization if this process was required.
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What method of standardizafion was used? Direct n Indirect ¡
What is the standardized rate for each jurisdiction? Tehran: Manitoba:

Section 2 (Registry Operation):

When did the center start working? Year

What kind of registry is it now? Population-based n Hospital-based n

When did it become population-based? Year-
What area does it cover and who are defined as its residents?

What sources are used for data collection?

Medical records ¡ Outpatient clinics n Private clinics and hospitals n

Pathology laboratories ¡ Autopsy sen¡ices ¡ Haematology laboratories ¡
Death certificate ¡ General practitioners r Hospices n Health

insurance ¡ Screening programs ¡ Central population register n

What is the method of data collection? Active n Passive n

What data items are collected?

Name¡ Sex¡ Date of binh or Ager Addressn Ethnic grouptr Incidence daten

Most valid basis of diagnosisn Topography (site)n Morphology (histology)n

Behaviour¡ Source of informationn Index number¡ Personal identification number¡

Place of birthn Marital status¡ Nationalityn Religionn Occupationn Certainty

of diagnosisn Country of birth of father andlor mother¡ Method of first detection¡

Multiple primariesn Lateralityn Initial treatment¡ Date of last contact¡ Status at

last contactn Date of death¡ Cause of deathn Place of death¡ Data source

(physician, laboratory, etc.) r Actual source (name of the source) ¡ Date of registrationn

Others

What system of coding is used for:

Topography: ICD-9n ICD-10¡ ICD-On If ICD-O is used edition Others

Morphology: ICD-9n ICD-I0n ICD-O¡ If ICD-O is used edition Others

Behaviour: ICD-9n ICD-10¡ ICD-On If ICD-O is used edition Others

How is the data abstracted? Computerized n Manually n

How is the data stored? Cornputerized r Manually r
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Section 3 (Data Quality Measures):

Please provide any measures that are available for the year under study and if these

measures are also available for previous years please provide answers for 5 most recent

years.

Measures of case-finding completeness:

Is DCO rate calculated for breast cancer? Yes ¡ No r
If yes, what is this rate?

If yes, how was it calculated?

Numerator 
_

Denominator

Are there any independent case ascefiainment studies perfonned in your registry center?

Yesn No¡
If yes, what is the estimate of cornpleteness in percent?

Is observed/expected ratio calculated for breast cancer? Yes ¡ No n

If yes, what is the ratio?-
How was it calculated?

Numerator

Denominator

Is incidence/mortality rate ratio calculated for breast cancer?

Yes¡ Non
If yes, what is fþs ¡¿1i6?-
How was it calculated?

Numerator

Denominator

Measures of item completeness:

Is there any study which has drawn Shewhart control chart or have measured unknown

percent for important data items (age, sex, address)? Yes r No ¡
If yes, what is the percent of missing data for each of the above items or which do not

meet completeness requirements?
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Is the percent of cases with unknown origin calculated? Yes ¡ No ¡
If yes, what is this percent? o/o

Measures of accuracy and reliability:
Is the percent of histologically confirmed cases calculated for breast cancer cases or all

cancer sites? Yes n No ¡
If yes, what does histologically confirmed include?

Pathology report n haematology report n cytology report I
What is the percent? For breast cancer: o/n For all cancers: %-
Has any re-abstracting audits been performed? Yes n No n
If yes, what is the estimated accuracy? Yo-
Are edits routinely performed? Yes ¡ No ¡
If yes, what percent have passed final edits?

Is there any study available on inter-abstractor agreement for reliability? Yes n No n
If yes, what is the kappa statistics?

Measures of timeliness:

Is there any measure of timeliness available for this center? Yes ¡ No ¡
If yes, what measure is used?

Accrual method (% of cases diagnosed within X months of closing a diagnosis year) I
Median diagnosis to registration interval ¡
What is the available measure?
o/o of cases are diagnosed within 

- 
months of closing a diagnosis year

Median diagnosis to registration interval is-months

Section 4 (Comparability):

What definition is used for distinction between recurrence or extension of an existing

cancer and developrnent of a new primary?

Is screening used as a means for case-finding? Yes ¡ No ¡
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ls autopsy used as a means for case-finding? Yes n Non

Thanks for your participation.

e
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Appendix 2

Questionnaire II

Study title: Are breast cancer incidence statistics internationally
comparable? The effect of cancer registration practices on the data.

Name of registry center: Date:

Thanks for taking the time to participate in this study. This questionnaire consists of 35

questions which ask about standard quality control procedures that are employed in your

center. Please answer these questions based on your knowledge from the center you are

working at. For the questions that you answered yes, please explain the procedure briefly
with reference to important details and for the questions that you answered no, please

highlight the important obstacles for performing that procedure.

Note: You have the choice of "no answer" for uncertain questions.

Quality Assurance Procedures

1. Is cancer registry authorized by any legislation and/or regulations? Yes ¡ No n

If the answer is yes, please answer questions 1.1-1.7 about any indication of the

following in the legislation andlor regulations:

1 .1 Are standards for reporting requirements (e.g. terminology definitions) stated?

Yesn No ¡

1.2 Is there any statement about providing access to patient records by relevant

facilities?

Yes¡ No¡
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1.3 Are there any penalties for failure to report cases or grant access?

Yes¡ No¡

1.4 Are any standards for data quality stated (e.g. DCOs should be less than 5o/o)?

Yes¡ No¡

1.5 Are there any standards for confidentiality and disclosure of data?

Yes¡ Non

1.6 Are the registry staff protected from liability for the release of the record

infonnation?

Yesn Noa

1.7 Do the legislation and/or regulations specify source of funding of the central

registry?

Yesn No¡

2. Are reportable tumours precisely defined (e.g. ambiguous terminology, reference

date)?

Yes¡ Non

3. Is the number of staff based on estimated number of case reports to the registry?

Yesn No¡

4. Are the staff specifically trained for the activities they do?

Yes¡ Non
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5. Is continuing education provided to cancer registry staff.r

Yesn No ¡

6. Does the registry have access to 100% of the hospitals in its reporting area?

Yes¡ No¡

7. Does the registry obtain information about cases corrìpletely diagnosed and treated

outside hospital settings?

Yes¡ Non

8. Does the registry follow-back to physicians' offices?

Yesn No ¡

9. Does the registry notify all reporting facilities about reporting requirements (e.g.

data items to be collected, all relevant considerations such as data confidentiality)?

Yes¡ Non

10. Does the registry capture tumours of all at risk population in the coverage area?

Yes¡ Non

i 1. Is registry data collected and kept with careful confidential considerations to

prevent any unauthonzed access?

Yesn Nor
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12.Do the staff sign confidential pledge?

Yes¡ No¡

i3. Are "death certificate only" cases followed back before being registered as DCOs?

Yesn No¡

14. Is there any data linkage between the cornplete fìle of registry for a specific year

with cornpleted file of vital statistics?

Yes¡ No¡

15. Is there any training for registry staff on case repofiability?

Yes¡ Non

16. Is there any training for the staff for rules of multiple primary determination?

Yesn No¡

17. Are there regular audits (independent reviews) for completeness of case f,rnding?

Yes¡ No¡

18. Are there regular recoding audits?

Yes¡ No¡

19. Are there regular re-abstracting audits?

Yesn Non
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20. Does the registry compare expected and observed cases at regular intervals in a

year?

Yesn Non

21. Does the center monitor if incidence is greater than mortality rate for all cancer

sites?

Yes¡ No ¡

22. Are quality control programs part of the registry activities?

Yes¡ Non

23. Is there adequate funding available for quality control programs?

Yes¡ No¡

24. Are there staff determined for quality control activities?

Yes¡ Non

25. Is there any manual which documents cornpletely the current and historic practices?

Yes¡ No¡

If yes, answer next question:

25.1 Does this document include definitions and methods used by the registry?

Yes¡ No¡

26. Are the edits used for data entered to the registry system?

Yes¡ Non
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27 . Does the registry provide process controls (monitor statistically the results that are

aggregated to find if they are within normal limits by examining errors and stability of
data over time and across regions)?

Yesn No¡

28. Are detected errors fed back to the staffl
Yes¡ No n

Thanks for your participation.

e
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Appendix 3

RBSEARCH PARTICIPANT IT{FORMATION AND CONSENT
FORM

Title of Study: "Are breast cancer incidence statistics internationally
comparable? The effect of cancer registration practices on the data."

Principal Investigator: "Parisa Airia,
Manitoba, phone
Supervisor: "Dr. Donna Turner,

Sponsor: University of Manitoba

You are being asked to participate in this study since you are among the most
knowledgeable people regarding cancer registration in this center.

A total of 10-15 participants will participate in this study. Please take your tirne to review
this consent fonn and discuss any questions you may have with the study staff. By filling
in the questionnaire, you will demonstrate your consent for participation in this study.

Purpose of Study

This research study is being conducted to find out the influence of dífferences in cancer
registration practices on geographical variations in breast cancer incidence rates, since
differences in cancer registration efficacy might result in differences in quality of data
reported by these registries. We also want to demonstrate the types of problems
encountered by developing registries to build an efficient system, recognizing and
appreciating their efforts to do so despite the difficulties.

Studv procedures

This study will compare two cancer registries from the Cancer Institute of Iran in Tehran,
Iran and CancerCare Manitoba in Winnipeg, Canada. Review of publications and two
questionnaires, one of which will be filled in by head of the canceÍ registries and the
other filled in by the key informants from the two registries, are the main two sources for
finding the answers to the study questions.

If you take part in this study, you will be asked to fiIl in a questionnaire consisting of 35
questions which will take you 30 to 45 minutes to answer. You can keep the
questionnaire with you as long as you require to fill it in and return it to the study
investigator preferably within two weeks. In this questionnaire you will be asked some
questions about standard quality control procedures that are performed in your center.
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These questions are about legal aspects of registry, documentation, confidentiality,
reporting, quality control, staff, and training.

These questions are designed to describe the operations of your cancer registry center and
to identify strengths as well as opportunities for improvement in the system from your
point of view which might affect the quality of data reported by the center you are

working at.

The results of the study will form the thesis project of the main investigator and she will
provide your cancer registry center with a copy of her dissemination after she has

defended her thesis.

Risks and Benefits

You will be spending30-45 minutes of your time to fill in this questionnaire; however,
this can be done at anytime convenient for you.

Although the questions may identify both strengths and weaknesses of your cancer
registration system, the infornation will be used in a positive way to demonstrate how a

registry works despite any challenges. Our intent is to provide data that will support local
cancer registry efforts and indicate how various intemational organizations might help to
improve the quality of data from different registries and thus make data more
comparable.

Confidentialitv

Information gathered in this research study may be published or presented in public
forums; however, your nalre and other identifying information will not be used or
revealed. Despite efforts to keep your personal information confidential, absolute
confidentiality cannot be guaranteed. Your personal information may be disclosed if
required by law.

Organizations that may inspect and/or copy this information for quality assurance and

data analysis include the University of Manitoba, CancerCare Manitoba, and the Cancer
Institute of lran.

The University of Manitoba Health Research Ethics Board may review records related to
the study for quality assurance purposes.

Voluntary Participation/Withdrawal from the Study

Your decision to take part in this study is voluntary. You may refuse to participate or you
may withdraw from the study at any time. Your decision not to participate or to withdraw
from the study will not affect the perfonnance evaluation of your centre.
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Questions

You are free to ask any questions that you may have about the study and your rights as a

research participant. If any questions come up during or after the study or if you have a

research-related problems or concerns, contact the principal investigators: Dr. Parisa
Airia at , or Dr. Donna Tumer at

For questions about your rights as a research participant, you may contact The University
of Manitoba, Bannatyne Campus Research Ethics Board Office at (204) 789-3389.

Do not fiIl in the questionnaire unless you have had a chance to ask questions and have
received satisfactory answers to all of your questions.


