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Abstract

Background. Monitoring and evaluation of cancer screening programmes require accurate data on invitations, visits, test
results, diagnoses and management. The purpose of this study was to evaluate the completeness and accuracy of histo-
logical diagnoses (cervical precancerous lesions and cancer) in the Finnish cervical cancer screening register by comparing
data with the cancer register and the administrative hospital discharge register. Material and methods. Screening data cover-
ing all 16 353 screening episodes that resulted in a referral for colposcopy over the period of 1998-2007 were individually
linked with hospital discharge and cancer register data using the unique personal identifier. Agreement between registers,
as well as sensitivity, coverage and positive predictive values (PPV) for the screening register and the hospital discharge
register diagnosis, were estimated. Invasive cases in the cancer register and pooled cases of precancerous lesions were used
as reference case populations. Results. The sensitivity of the screening register for cervical cancer was 69%, the coverage
100% and the PPV 77%. Corresponding values for the hospital discharge register were 81%, 100% and 83%, respectively.
Sensitivity of the screening register for cervical intraepithelial neoplasia grade 2 or worse (CIN2+) against the pooled case
population was 89% and coverage 99%. Corresponding values for the hospital discharge register were 78% and 93%.
Kappa-values for pair-wise agreement between the three registers ranged between 0.73 and 0.79, often the lesion grade
was lower in the screening register than in the other two registers. Conclusions. The data in the screening register has high
coverage and is thus useful for statistical and evaluation purposes. However, in order to improve the accuracy of diagnos-
tic information, there are grounds to consider data retrieval through systematic linkage to other health care registers.

Screening is an effective strategy for cervical cancer
prevention. A successful screening programme relies
on a high level of organisation and continual moni-
toring of performance and evaluation of outcome.
Reliable monitoring and quality assurance in turn
require complete and accurate register data on invi-
tations, visits, confirmed diagnosis and treatment,
along with linkages of the screening data with other
health-care registers [1]. During the 1960s and early
1970s, and again since the early 1990s in Finland,
an individual-level national screening register data-
base has been maintained by the Mass Screening
Registry (MSR), a part of the Finnish Cancer Reg-
istry (FCR) [2,3]. The register is based on data
recorded by the screening laboratories, using stan-
dardised screening notifications and related data
specifications.

Despite a long history of screening registration in
the MSR, data on the screen-related histological

diagnosis may be recorded using variable procedures
and information quality. Data on cervical precancer-
ous lesions and cancers are also recorded in the hos-
pital discharge register and in the national cancer
register. All these registers contain individual-level
data and can be linked using the personal identifier
available for all residents in Finland. The purpose of
this study was to evaluate the completeness and
accuracy of histological diagnoses (cervical precan-
cerous lesions and cancer) in the screening register
by comparing data with the cancer register and the
administrative hospital discharge register.

Material and methods
The cervical cancer screening programme

Cervical cancer screening was introduced in 1963 in
Finland and the programme expanded to national
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coverage by 1970. Screening is organised by munic-
ipalities as required by law [4], and detailed direc-
tives for the implementation of screening are issued
by the National Institute of Health and Welfare
(THL, formerly STAKES). The collection of screen-
ing data is also legally mandated and enables the
MSR to produce statistics on screening and to mon-
itor programme performance. Municipalities, with
few exceptions, invite women aged between 30 and
60 to five-yearly screening tests. By birth year cohort,
the eligible women are drawn from the population
register which provides name, current mailing address
and the personal identifier. Invitations are sent
regardless of screening or health history. The screen-
ing test in use is conventional cytology except for
municipalities that participate in a randomised trial
comparing primary high risk human papillomavirus
(HPV) DNA testing to conventional cytology [5-7].
Women with clearly positive test results, i.e. those
referred for colposcopy, are actively followed up and
data on histological confirmation and primary treat-
ment are collected and electronically registered by
the screening laboratory. Once complete, the screen-
ing data including personal identifier, baseline ana-
mnestic information, screening test results and
histological confirmation results are transferred to
the MSR.

The Screening Register

The coordination, evaluation and further develop-
ment of the screening programme are responsibilities
of the Mass Screening Registry, founded in 1968.
Complete individual-level data on the organised
screening programme are currently available in the
screening register from 1991 onwards in electronic
format. Annually about 250 000 invitations and
nearly 200 000 screening episodes are registered.
Around 1600 referrals for colposcopy are made based
on the screening test results, and 650 precancerous
lesions or cancers are detected yearly. Smears or tests
outside the programme are not yet centrally regis-
tered, though this is recommended by the current
national guidelines. The MSR publishes yearly statis-
tics covering key process indicators of the screening
programme [8], and evaluates the screening process
and its effects [9,10].

The Cancer Register

The Finnish Cancer Registry (FCR) was founded in
1952 by the Cancer Society of Finland in collabora-
tion with the National Board of Health. The functions
of the FCR include collection, quality control and
refinement of cancer data for the production of can-
cer statistics and for research. Hospitals, physicians

and pathological and haematological laboratories are
requested to report all cancer cases that come to their
attention to the FCR. In addition, information on all
death certificates in which cancer is mentioned are
transferred from the files of Statistics Finland each
year. Data fields cover diagnostic details (diagnostic
coding currently follows the 3™ edition of the inter-
national classification of diseases for oncology, ICD-
0O-3), information on primary treatment, and cause
and date of death where applicable. In addition to
malignant neoplasms some premalignant conditions
of the cervix uteri (ICD-O-3 topography codes
C53.0—C53.9), are mandatory to report to the can-
cer registry [11]. These include dysplasia gravis,
which is not a separate entity in ICD-0O-3 and is
therefore registered with a local code, CIN3 with
ICD-0-3 morphology code 8077/2, squamous cell
carcinoma in situ (8070/2), carcinoma in situ NOS
(8010/2) and adenocarcinoma in situ, AIS (8140/2).
Registration of carcinoma in situ of the cervix uteri
has taken place from the beginning of the register,
dysplasia gravis and CIN3 in increasing amounts
since 1988, but there has been clear under-registra-
tion of these diagnoses until the late 1990s [8].

The Hospital Discharge Register

Hospital discharge data for inpatient episodes in all
public hospitals have been collected since 1969 in
the Finnish Hospital Discharge Register (HDR)
maintained by THL. Data include dates of admission
and discharge, treatments details as well as primary
and subsidiary diagnoses coded according to the
international classification of disease (ICD). ICD-10
has been in use since 1996. Data collection was
expanded in 1994 to cover day-surgical outpatient
procedures from all institutions providing health
care, and the name of the register was changed to
Care Registers for Social Welfare and Health Care
(referred to as HDR in this paper). Starting from
1998 the scope was further expanded to include all
outpatient visits in the public sector.

Linkage procedure

The MSR data, covering all screening episodes that
resulted in a referral for colposcopy over the period
of 1998-2007, were individually linked with HDR
and FCR data using the personal identifier. In all,
the screening data contained 16 353 referrals for col-
poscopy and involved 15 912 women. From the
HDR, treatment episodes from 1998 to 2008 with
malignant or premalignant diagnostic codes of the
uterus, vagina or vulva, or a gynaecological proce-
dure (including colposcopy, cervical biopsy, endo-
cervical and endometrial curettage, cervical lesion



ablation and conisation), were chosen, and the link-
age amounted to 54 263 diagnostic and treatment
episodes involving 12 832 individual women. From
the FCR database, data on invasive or in situ cancers
of the cervix, vagina, vulva and corpus uteri, as well
as dysplasia gravis and CIN3 of the cervix diagnosed
in 1998-2008 were linked to the screening data and
contributed 2657 cases among 2644 women.

After linkage, screening events, treatment epi-
sodes and dates of diagnosis were chronologically
ordered for each woman and screening episode.
Next, the screen-detected diagnosis was determined
for each screening episode and register. The HDR-
and FCR-derived screen-detected diagnoses were
defined as the highest grade cervical neoplasia within
one year after a positive screening test result resulting
in referral for colposcopy. Lesions diagnosed as dys-
plasia gravis, carcinoma in situ or CIN3 were grouped
together as CIN3/AIS. Any FCR diagnosis was con-
sidered most-accurate-attainable because of the
extensive verification in the cancer registration pro-
cesses. The original patient records were consulted
in 10 cases where the MSR or HDR screen-detected
diagnosis was invasive cancer, but where no corre-
sponding FCR records were found in the linked
material. In these cases the relevant notifications to
the FCR were also consulted. As a result, the FCR
was updated with two additional cases of invasive
cervical cancer and the primary site of one case of
unspecified female genital organ cancer was changed
to cervix. Of the remaining seven cases, three were
adenocarcinomas of extrauterine origin (large intes-
tine and ovary), two were low grade CIN-lesions and
two were cases of cancer previously diagnosed and
treated abroad and therefore not included in the
FCR records as incident cancers.

For the estimation of record completeness on
invasive cancer, diagnoses of the MSR and the HDR
were compared against the updated FCR. For record
completeness on CIN3/AIS or worse (CIN3+), the
registers were compared against a pooled population
consisting of cases where at least one of the three
registers suggested CIN3+. Pooled case populations
of CIN2+ and CIN1 + were similarly constructed.

Statistical methods

Completeness of records was described using sensi-
tivity and coverage of register diagnosis compared
with the diagnoses in the FCR (for invasive cancer)
or a pooled diagnosis population (for CINI1+,
CIN2+ and CIN3+, respectively). Coverage refers
to the proportion of cases with any records in the
MSR or HDR in the above mentioned case popula-
tions. Sensitivity refers to the proportion of cases
with a specific diagnosis in the MSR or HDR in these
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case populations. Accuracy was measured by the
positive predictive value (PPV) calculated as the pro-
portion of cases confirmed by the FCR out of those
with a recorded invasive cancer diagnosis in the MSR
or HDR, and also by pair-wise agreement of register
diagnoses as by the kappa statistic and the Wilcoxon
signed-ranks test. Time trends for validity measures
were fitted using ordinary least squares linear regres-
sion with 95% confidence levels. Confidence inter-
vals for all proportion measures were calculated with
the Agresti-Coull method, suitable for large sample
binomial proportions [12]. Cohen’s kappa coefficient
is a statistical measure of inter-rater agreement or
inter-annotator agreement for qualitative (categori-
cal) items [13]. Kappa was generated with linear
weighting to account for the ordered nature of
the categories describing lesion severity. The other/
missing category in the contingency tables can be
interpreted as consisting mainly of lower grade lesions
and/or non-neoplastic and normal findings with
respect to the cervix, actual deficiency of coverage
contributing far less. The 95% confidence intervals
for the kappa statistic were estimated from the stan-
dard error. The Wilcoxon matched-pairs signed-ranks
test was used for the analysis of grade distribution
differences of screen-detected lesions [14]. STATA/
MP 11.0 software (StataCorp LP, College Station,
TX) was used for all statistical calculations.

Results

In 1998-2007, 16 353 (0.9%) of 1.9 million smears in
the cervical cancer screening programme resulted
in referral for colposcopy. The histological diagnosis
in the MSR was CIN1 in 2031 cases, CIN2 in 2278
cases, and CIN3/AIS in 2152 cases. Invasive cervical
cancer (ICC) was found in 185 cases and in 9707
cases there was no CIN or cervical cancer recorded.

Table I shows the screen-detected CIN3/AIS and
ICC diagnoses from the three registers under com-
parison. Of 185 ICC cases in the MSR (first row
total), 142 were confirmed by the FCR as incident
cancer cases. This translates to a register PPV esti-
mate for the MSR invasive cancer diagnosis of 77%
(95% CI, 70-82%). According to the FCR, the
remainder consisted of 25 other carcinomas (22 cor-
pus carcinomas, one vaginal carcinoma and two other
extra-uterine adenocarcinomas), 14 CIN3/AIS, two
prevalent CIN3+ cases, one CIN2 and one suspected
cervical adenocarcinoma that was confirmed by
pathology over one year later. For the HDR invasive
cancer diagnosis, the corresponding PPV was 83%
(95% CI, 77-88%). Of the 2152 CIN3/AIS cases in
the MSR (second row total), 1712 (80%) were con-
firmed by the FCR. The linearly weighted kappa sta-
tistic for agreement across the three categories of
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FCR

Table 1. Screen-detected cases of ICC and CIN3/AIS in three health care registers.

total

other/missing

CIN3/AIS

ICC
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missing

CIN3/
AIS

other/
missing

CIN3/
AIS

other/

CIN3/

other/

CIN3/
AIS

total

ICC

total

ICC

total

missing

ICC AIS

total

missing

ICC

HDR

185
2152
14016

26
547
13628
14201

29 121 38
397 1555

13642
14068

22
169
13479

14
1712

11
1319

142

27

114

ICC

MSR

50
30
201

228

0

376
149
528

17

43

33
20
167

CIN3/AIS

358
1951

154
382

352
2078

202
1532

22
207

other/missing

total

16353

13670

16

18

37

ICG, invasive cervical cancer; CIN3/AIS, cervical intraepithelial neoplasia grade 3 or adenocarcinoma in situ; MSR, Mass Screening Register; HDR, Hospital Discharge Register; FCR, Finnish

Cancer Register. Cohen’s linearly weighted kappa statistic for agreement between MSR and FCR=0.79 (0.78-0.81), MSR and HDR

0.74 (0.73-0.75), HDR and FCR = 0.76 (0.75-0.78).

ICC, CIN3/AIS and other, as outcome for the 16 353
positive screening tests was 0.79 (95% CI, 0.78-0.81)
between MSR and FCR, 0.74 (95% CI, 0.73-0.75)
between MSR and HDR, and 0.76 (95% CI, 0.75—
0.78) between HDR and FCR.

Diagnoses of all grades were compared between
the MSR and the HDR (Table II). In 64% of screen-
detected CIN1 + cases in the MSR, the same specific
diagnosis was found in the HDR. An additional 10%
were matched by cervical lesions of a different malig-
nancy grade in the HDR. In 502 women (3.1% of
those referred for colpocopy), a neoplastic lesion of
the cervix (CIN1+) was recorded in the HDR but
not in the MSR. The linearly weighted kappa coef-
ficient for overall agreement over the five categories
shown in Table II was 0.73 (95 % CI, 0.72-0.75).

Out of altogether 207 cases of ICC in the FCR,
MSR recognised 142 as ICC (69%), 43 as CIN3/AIS
(21%), 13 as CIN1/2 (6%), two as other cancers
(1%), and a non-neoplastic finding with respect to
the cervix had been reported for seven (3%) (Table
IITa). HDR recognised, respectively, 167 as ICC
(81%), 37 as CIN3/AIS (18%), and three (1%) as
non-neoplastic with respect to the cervix. The cover-
age of records, irrespective of specific diagnosis, for
confirmed ICC cases was thus 100% (98-100%) for
both these registers. The sensitivity estimates for ICC
at the CINI1+ cut-off was 96% (92-98%) for the
MSR and 99% (96-100%) for the HDR.

From among the 2874 pooled CIN3+ cases that
were recorded in any of the three registers, the cor-
responding numbers of CIN3+and CINI1+ were
2337 (81%) and 2698 (94%) for the MSR, and 2152
(75%) and 2340 (81%) for the HDR (Table IIIb).
The FCR included 2286 (80%) of the pooled
CIN3 + cases.

There were altogether 5176 cases of CIN2+ and
7183 cases of CIN1+ in the pooled case populations
(Table IlIc, d). The MSR contained 4615 (89%) of
the CIN2+ diagnoses and 6646 (93%) of the
CIN1 + diagnoses. The corresponding numbers for
HDR were 4054 (78%) and 5447 (76%). Sensitivity
estimates of all MSR diagnoses were stable over the
study period (Figure 1). There was a small improve-
ment in the sensitivity of HDR CIN2+ and
CIN1 + diagnoses, however.

The distributions of time intervals between the
date of the screening sample and the date of the
eventual screen-related histological diagnosis, was
different in the three registers. For MSR records
where the date of diagnosis was available (8479 of
16 353), the median time interval between the screen-
ing sample and final diagnosis was 3.1 months and
intervals longer than six months were observed in
14% of cases. In the FCR, the median time interval
was 2.0 months with only 8% of intervals longer than
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Table II. Screen-detected diagnoses from the MSR and the HDR in 1998-2007 (n= 16 353).

HDR
MSR ICC % CIN3 % CIN2 % CIN1 % other/missing % total
ICC 121 65.4 38 20.5 1 0.5 0 0.0 25 13.5 185
% 60.2 1.9 0.1 0.0 0.2 1.1
CIN3 50 2.3 1555 72.3 87 4.0 15 0.7 445 20.7 2152
% 24.9 79.7 4.6 1.1 4.1 13.2
CIN2 9 0.4 195 8.6 1497 65.7 69 3.0 508 22.3 2278
% 4.5 10.0 78.7 5.0 4.7 13.9
CIN1 3 0.1 48 2.4 148 7.3 1109 54.6 723 35.6 2031
% 1.5 2.5 7.8 79.6 6.6 12.4
other/missing 18 0.2 115 1.2 169 1.7 200 2.1 9205 94.8 9707
% 9.0 5.9 8.9 14.4 84.4 59.4
total 201 1.2 1951 11.9 1902 11.6 1393 8.5 10906 66.7 16353

Cohen’s linearly weighted kappa statistic = 0.73 (0.72-0.75).

six months. In the HDR material, the median time
interval was 4.5 months, with 33% of intervals longer
than six months. By removing the time constraint of
one year on screen-related diagnoses, an additional
563 (7.8%) of the pooled screen-related CIN1+ diag-
noses were found in the HDR material. In the pooled
CIN1+ population, the HDR also contained 155
treatment episodes with cervical lesion destruction

or conisation procedures, without any corresponding
CIN1 + diagnosis.

Analysis of the grade distribution of cervical lesions
showed a trend for less severe diagnoses in the MSR
compared to those from the HDR. Using only CIN3
and ICC diagnoses, there was also a trend for less
severe grading in the MSR than in the FCR and a
similar difference between the HDR and the FCR.

Table IITa. MSR and HDR diagnoses for cancer cases confirmed by the FCR (n=207).

ICC CIN3/AIS CIN2 CIN1 Corpus Ca Other cancer” Other® Missing
MSR n 142 43 10 3 1 1 7 0
% 68.6 20.8 4.8 1.4 0.5 0.5 3.4 0.0
HDR n 167 37 0 0 0 0 3 0
% 80.7 17.9 0.0 0.0 0.0 0.0 1.4 0.0
Table IIIb. MSR and HDR diagnoses for pooled CIN3+ cases (n=2874).
ICC CIN3/AIS CIN2 CIN1 Corpus Ca Other cancer® Othert Missing
MSR n 185 2152 277 84 1 3 18
% 6.4 74.9 9.6 2.9 0.0 0.1 5.4 0.6
HDR n 201 1951 154 34 9 2 210
% 7.0 67.9 5.4 1.2 0.3 0.1 10.9 7.3
Table IIIc. MSR and HDR diagnoses for pooled CIN2+ cases (n=5176).
ICC CIN3/AIS CIN2 CIN1 Corpus Ca Other cancer® Other? Missing
MSR n 185 2152 2278 223 1 3 34
% 3.6 41.6 44.0 4.3 0.0 0.1 5.8 0.7
HDR n 201 1951 1902 102 9 3 388
% 3.9 37.7 36.7 2.0 0.2 0.1 12.0 7.5
Table IIId. MSR and HDR diagnoses for pooled CIN1+ cases (n=7183).
ICC CIN3/AIS CIN2 CIN1 Corpus Ca Other cancer” Other Missing
MSR n 185 2152 2278 2031 1 3 44
% 2.6 30.0 31.7 28.3 0.0 0.0 6.8 0.6
HDR n 201 1951 1902 1393 9 3 1044 680
% 2.8 27.2 26.5 19.4 0.1 0.0 14.5 9.5

“Extra-uterine or non-epithelial malignancies.

TOther benign or normal cervical findings, includes vaginal/vulvar intraepithelial neoplasias.
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Sensitivity of ICC diagnosis over time
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Figure 1. Time trends of register sensitivity over the period 1998 to 2007. Regression coefficients () with 95% confidence intervals and
associated p-values of the linear regression models are indicated. MSR, Mass Screening Register; HDR, Hospital Discharge Register.

Discussion

The current study assessed for the first time the
information quality of the histological diagnosis of
cervical precancerous lesions and cancers within the
national screening database, by comparison to the
cancer register and the hospital discharge register.
Data from before 1998 were not used due to low
coverage of information on precancerous lesions in
the cancer and hospital discharge registers. In exten-
sion, we wanted to assess the feasibility of using
regular linkage to other health care registers to
improve the quality of the screening register.

Correlation of information sources

Agreement of specific diagnoses of cervical lesions
recorded in the screening register and the two other
databases was fairly good. Some variation was expected
as the registers are maintained for different purposes
and information is reported through various channels.

Specifically, the definition of primary site and the
selection of a particular health service visit providing
the diagnosis were important sources of variation,

but also incomplete records were an issue. In the
HDR, coverage of any CIN1+ was good at 91% and
the CINI1+ sensitivity estimate was 76%, but the
HDR lacked about a third of the CIN1 lesions found
in the MSR. These estimates match roughly with ear-
lier estimates of data coverage and sensitivity of the
HDR using cardiovascular events [15—-17]. From the
data in this study, using the FCR and patient history
reviews as the gold standard, a sensitivity of 81% was
estimated for invasive cervical cancer in the HDR.
The cancer register is considered to be close to
complete with regard to invasive cancers due to mul-
tiple notification sources [18]. Only three missing
(one of which was registered, but as an unspecified
female genital organ cancer) invasive cervical cancer
cases confirmed by hospital records were found in
the current linkage covering 10 years and 207 cases,
corresponding to a completeness estimate of up to
99% of the original records. For CIN3+, the cor-
responding estimate was 80% of the pooled, unveri-
fied, CIN3+ population. The lower completeness
estimate for CIN3+ diagnoses was caused by a com-
bination of over-reporting in the other two registers



and, possibly, lingering under-reporting of these
lesions by pathologists and clinicians to the cancer
registry.

The coverage of the MSR was generally very
high. The MSR coverage of the pooled CIN1 + cases
was 99%, with a CIN1 + sensitivity estimate of 93%.
Still, 502 (or 3.1% of total referrals) CIN1+ diagno-
ses that were denoted as other than CIN1+ or miss-
ing in the screening records were found in the HDR
linkage. Some of these cases may represent over-
reporting in the HDR. The accuracy of HDR diag-
nostic coding has previously been studied with
regards to cardiovascular diseases and reported as a
PPV of 86-90% [16,17]. In the current study and
using the FCR and patient history review as gold
standard, the PPV of the HDR for invasive cervical
cancer was 83%. For lower grade cervical disease,
PPVs could not be calculated because the pooled
diagnoses were not verified from original records.

No significant trends in completeness or sensitiv-
ity estimates were found in the MSR over the study
period, indicating stable quality over time. The
CIN1 + and CIN2 + sensitivity estimates of the HDR
increased during the study period, which probably
reflects an improvement in registration coverage of
outpatient treatment episodes.

The FCR is a source of verified cancers and
severe precancerous lesions. Based on the informa-
tion from the FCR, some 65 cases could be revised
to invasive cancer in the MSR, the majority from
CINS3, over 10 years of screening registration. Simi-
larly, 366 cases could be revised to CIN3, the major-
ity from CINI1-2. Often, the diagnosis in the
screening records is the first available diagnosis, and
the diagnosis does not always remain unchanged
throughout the management process.

The screen-detected diagnosis dilemma

It can be difficult to unequivocally define a cervical
lesion as being screen-detected. The distinction
between the primary diagnostic episode and follow-
up, relapse, or progression is not always easy to ascer-
tain as multiple colposcopy visits, biopsies, and
excisional procedures over the course of several
months are common in the history of women with
cervical lesions. Also, exact pathologic grading of the
lesions may well vary between visits that can include
the diagnostic colposcopy with biopsies, treatment
colposcopy with excision of the lesion and the tran-
sitional zone, and follow-up colposcopy with biop-
sies. The criterion for choosing the diagnosis from
several alternatives has varied and not been very well
controlled. For these reasons, and in order to include
all relevant diagnoses, we chose a diagnostic window
of 365 days after a positive screening sample. The
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highest grade cervical lesion recorded during this
time frame was considered to be the relevant screen-
related diagnosis. This definition is also recom-
mended by the European guidelines [1]. It does not
take into account that a woman, who has failed to
comply with a colposcopy referral following an
abnormal screening test, may independently seek
medical attention based on symptoms within the year
specified. However, this would not markedly bias our
results as referral compliance in the Finnish pro-
gramme is very high (>99%) [19].

The delay between screening sample and screen-
detected diagnoses derived from the different regis-
ters was shorter in the FCR than in the HDR. In the
HDR, a third of diagnoses were recorded after an
interval of more than six months. It is possible that
some of the lag is due to diagnoses from pathology
reports being recorded in the HDR only in conjunc-
tion with the subsequent health care contact. In the
FCR and the MSR, the date of the histological sam-
ple can be recorded as the date of diagnosis. In addi-
tion, in the FCR the date of the earlier diagnosis
remains if a case of carcinoma in situ is later, but
within 12 months, assessed to be invasive.

There was a trend for less severe screen-detected
diagnoses derived from the MSR than in the HDR
or the FCR. The systematic selection of the most
severe diagnosis in the HDR during one year partly
explains this difference. In addition, it seems that the
MSR diagnosis also underestimated the grade of
lesions due to recording policies, in particular, the
use of only diagnostic (first) colposcopy biopsy
results instead of longer term follow-up of diagnostic
information. Consequently there is a need to revise
the recording practices by adding regular register
linkage procedures.

Conclusions

There was considerable agreement between the three
registers despite their different use and data collec-
tion methods. The data in the MSR has high cover-
age and is useful for statistical and evaluation
purposes. However, there is a potential for regular
update of diagnostic data. In order to use the most
accurate information available, there are grounds to
consider collecting data on diagnoses and manage-
ment by systematic data retrieval through linkage
procedures with other health care registers.
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