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Abstract

The Norwegian Breast Cancer Screening Program was rolled out county by county over the course
of a decade, from 1996 to 2005, and now encompasses all Norwegian women aged 50-69 years.
We aim to compare DCIS and stage-specific invasive breast cancer incidence rates among
participants, non-participants, and women not yet invited to the screening program over this entire
implementation period. We estimate stage-specific breast tumor incidence rates for 640,347
women 50-69 years of age invited to the screening program between 1996 and 2007. We compare
incidence rates and stage distribution among women diagnosed with breast cancer who were
invited and participated, invited but not participated, and women not yet invited to the screening
program using two-sided Chi-squared tests to determine statistical significance between groups.
The incidence of ductal carcinoma in situ (DCIS) was 3.0 times higher and invasive breast cancer
was 1.5 times higher for invited participants compared to invited non-participants (p < 0.001).
While the incidence of Stage | cancer was two times higher among participants compared to non-
participants (p < 0.001), the incidences of Stages 1l and IV cancer were two and three times
lower, respectively, among participants compared to non-participants (p < 0.001 for both). No
significant differences in stage-specific incidence or treatment utilization rates were observed
between invited non-participants and not yet invited women, except for stage IV cancers, which
were detected at a higher rate among women who were not yet invited (7.5 vs. 4.6 %, p = 0.001).
Compared with women invited who did not participate, participants in the screening program are
more likely to be diagnosed with DCIS and early stage invasive breast cancer and are less likely to
be diagnosed with advanced stage breast cancer. More research is required to determine whether
these differences in stage-specific incidences among invited participants and non-participants are
associated with differences in mortality rates.
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Introduction

The main goal of screening mammography is to reduce breast cancer mortality and
morbidity by detecting the disease at its earliest stage [1-3]. Despite several randomized
trials and evaluations of large screening programs the trade-offs between the benefits and the
harms of screening mammography are still heavily debated [4-9]. The 2009 revised breast
cancer screening recommendations by the US Preventive Services Task Force have caused
even more confusion among women in the target age population [2, 3].

The reported effectiveness of population-wide mammographic screening programs is highly
dependent upon the methods and definitions used for their estimation [10,11]. It is not
possible to interpret effectiveness without determining how the screening group is defined
and without accounting for possible differences in health care system-specific screening
techniques, available treatments, and systemic workflow [7, 11-19]. These complexities
make general conclusions about the effectiveness of population-wide mammographic
screening programs difficult.

The Norwegian Breast Cancer Screening Program, administered by the Cancer Registry of
Norway, started as a pilot program in four counties in November 1995 and was gradually
expanded and covered all 19 counties by 2005 [20]. While long-term mortality data are not
yet available from the screening program, making an evaluation of its effectiveness difficult,
data on breast cancer stage at diagnosis are now available for a growing number of women.
Higher breast cancer stage at diagnosis is a risk factor for subsequent breast cancer mortality
[21-23]. Therefore, an analysis of stage-specific incidence rates in the screening versus non-
screening populations is an important step towards evaluating the population-wide screening
program.

The national screening program tracks all breast cancers diagnosed in women who
participate in the program, while the Cancer Registry records all cases of breast cancer
regardless of program enrollment status. Merging the two databases allows for the
categorization of all ductal carcinoma in situ (DCIS) and invasive breast cancer cases
diagnosed in a national population into three subpopulations: (1) breast tumors (DCIS and
invasive breast cancer) diagnosed in women who were invited and participated in the
screening program, (2) breast tumors diagnosed in those who were invited to screen but did
not participate, and (3) those women who had not yet been invited into the screening
program at the time of breast cancer diagnosis. This latter group has been neglected in
previous mammography-related, population-wide breast cancer incidence reports and is
comprised women in the target group of the screening program, whose breast cancer was
diagnosed in the period before they had received any invitation to participate in the
screening program.

By merging two unique national data resources, we aim to provide a descriptive comparison
of stage-specific breast cancer incidence between the three distinct subpopulations of
Norwegian women aged 50-69 years: invited participants, invited non-participants, and
women not yet invited to be screened. We hypothesize that the incidence of advanced stage
breast cancer is lower among women who choose to participate in the national screening
program compared to those who do not participate and those not yet invited.
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We obtained anonymous merged data from the incidence database and the screening
database, both at the Cancer Registry of Norway. The incidence database has been in effect
since 1953 and is 99 % complete for the recording of all newly diagnosed solid tumors in
Norway, including breast cancer [24]. The screening database includes information about
the women’s screening invitation status and their history of screening activity and screening
outcome. The collection of Norwegian cancer data is authorized by the Cancer Registry
Regulations on the collection and processing of personal health data in the Cancer Registry
[25]. As we obtained data in an anonymous form, no Institutional Review Board or Data
Inspectorate approval was required.

Study population

In Norway, all inhabitants are given a unique 11-digit personal identification number (PIN)
by birth or immigration, allowing for identification of women of age-appropriate cohorts.
During the implementation phase, 1996-2005, women aged 50-69 years received a personal
invitation letter with a specified time and place for screening examination during the 2-year
start-up period for the actual county the women resided. After the implementation phase, the
women receive a personal invitation biennially. The screening database keeps records of all
women in the target population and the outcome of the screening examination including
breast cancer detection. The incidence database keeps records of all breast cancer cases
regardless of whether or not the women participated in the screening program. DCIS and
invasive breast cancer registered in the screening and incidence databases during the study
period, January 1, 1996 through December 31, 2007, were included in our analysis.

The screening data collection system tracks postal dates of invitation, actual date of
screening, and the outcomes of the screening examinations, including the diagnosis dates for
breast tumors. Based on this information, we stratified the population of women receiving
screening invitations into two groups: those resulting in participation (e.g., attendance in the
national screening program during the next 2 years) and those resulting in non-participation
in the program. We followed all women for 2 years (730 days) after postal date of invitation,
irrespective of whether or not they chose to participate. A woman could be part of the
participant group for one 2-year period but a part of the non-participant group during
another 2-year period.

A total of 640,347 women received 1,925,725 invitations to screening during the study
period. The invitations resulted in 1,475,978 screening examinations (participations) and
449,747 absences of participation (non-participation) during the study period (Fig. 1). The
number of invitations women received ranged from one to seven with three being the
average. The number of invitation varied depending on age and county of residence. The
cumulative number of first-time invited women to the NBCSP increased from 64,000 in
1996 to 640,000 in 2007, while the cumulative number of women screened as a response to
the first invitation received increased from 50,000 to 460,000 (Fig. 2). The overall screening
participation rate was 76 % (1,475,978/1,925,725) during the study period. Full screening
compliance was achieved by 60 % of the women, while 17 % chose never to participate.
About 23 % of women participated irregularly.

Women are invited to participate in the screening program by a posted personal letter where
time and place for the screening test is given. Due to the 2-year screening interval, some
women had to wait almost 2 years after the screening program started in the actual county,
to receive an invitation.
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Statistical methods

Results

All statistical analyses were conducted using SPSS (SPSS, version 17.0.1 for Windows,
SPSS Inc, Chicago, Illinois). Two-sided Chi-squared tests were used to determine statistical
significance between groups. A p value <0.05 was considered statistically significant.

In this non-experimental retrospective observational study, the outcome of participating in
the screening program after the biennial invitations constitutes the basis for incidence rate
estimates. Incidence rates are estimated for women aged 50-69 years at postal date of
invitation. Postal date was, on average, 25 days before scheduled time for the screening
examination.

To more appropriately characterize the impact of implementing a national screening
program, we use invitations to the screening program as a denominator. The use of such a
denominator ensures comparability among all Norwegian women in the target age
population for screening. By noting the time of cancer diagnosis in the same invitation
calendar period, we ensure similar diagnostic techniques and identical procedures for the
reporting of breast cancer cases across all three possible subpopulations.

We define stage as created and registered in the Cancer Registry of Norway: Stage 0: DCIS;
Stage I: localized breast cancer; Stage Il: regional breast cancer; Stage Il1: breast cancer
fixed to either skin or chest wall; and Stage IV: breast cancer with distant metastases. We
categorize histopathological tumor size into four groups: <20 mm, >20 and <50 mm, >50
mm, and missing/not available, according to current International Union Against Cancer
guidelines [26]. We categorize lymph node involvement and distant metastasis as yes, no,
and missing/not available. The primary treatment is assumed to be the type of surgical
procedure performed (e.g., mastectomy and breast conserving treatment). Data regarding
primary adjuvant hormone therapy, chemotherapy, and radiation therapy are available only
as “given” or “not given” by the treating surgeon.

We provide incidence rates of all breast tumors by stage (0-1V) per 100,000 invitations for
participants and non-participants. Stage distribution was given for the two groups of invited
women and for group of not yet invited women. We also provide distributions for the three
study groups by age, tumor size, lymph node involvement, and distant metastases. We
further provide rates and distribution of surgical treatment, radiation therapy, and hormonal
therapy among participants and non-participants.

Overall incidence rates

In total, 11,569 breast tumors (1,670 DCIS and 9,899 invasive cancer) were diagnosed
among 640,347 women who were invited into the screening program during the study period
(1996-2007). Participants in the screening program accounted for 9,726 breast tumors
(1,517 DCIS and 8,209 invasive cancer) and non-participants for 1,843 breast tumors (153
DCIS and 1,690 invasive cancer) (Fig. 1; Table 1). Women not yet invited accounted for an
additional 1,594 breast tumors (126 DCIS and 1,468 invasive cancer; Table 2). On average,
participants with a breast tumor were 59.1 years of age at diagnosis (median 59, SD 5.4),
non-participants were 59.3 years of age (median 59, SD 5.4), and women not yet invited
were 56.0 years of age (median 54, SD 5.9) at the time of diagnosis.

Stage-specific incidence rates

The incidence rate of DCIS (Stage 0) was three times higher for participants compared to
non-participants, while the incidence rate of Stage | cancer was two times higher for
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participants compared to non-participants (Table 1). The incidence rate for all invasive
cancers (Stage 1-1V) was 1.5 times higher among participants. However, the incidence rate
for advanced invasive cancer (Stage Il and 1V) was lower among participants (16.4 per
100,000) compared to non-participants (45.1 per 100,000) (p < 0.001).

When stratified by 5-year age groups, the incidence rate of Stage | cancers increased by age
among participants, from 161.7 per 100,000 invitations in women aged 50-54 years to 426.4
per 100,000 invitations in women aged 65-69 years. For non-participants, the lowest Stage |
cancer incidence rate (157.4 per 100,000 invitations) was found among the oldest women
(65-69 years) and the highest Stage | cancer incidence rate was found among women aged
55-59 and 60-64 years (187.0 per 100,000 invitations and 186.8 per 100,000 invitations,
respectively). The rate of advanced invasive cancer (Stages 111 and 1V) was 12.2, 18.2, 20.2,
and 14.9 per 100,000 invitations among participants aged 50-54, 55-59, 60-64, and 65-69
years, respectively. Corresponding incidence rates of advanced breast cancer stratified by
age for non-participants were 33.1, 43.3, 49.8, and 48.2 per 100,000 invitations,
respectively.

The stage-specific distribution, tumor size, lymph node involvement, and metastases
differed significantly between the cancers diagnosed in participants compared with both
non-participants and women diagnosed with breast cancer before invitation, for almost all
variables (Tables 1, 2). The incidence rate of invasive cancers with large tumor size was
lower in participants compared with non-participants while the incidence rate of breast
tumors without lymph node involvement was two times higher in participants compared to
non-participants. Finally, the incidence rate of distant metastases was three to four times
lower in screening participants compared to non-participants.

In contrast, stage-specific distribution, tumor size, lymph node involvement, and metastasis
did not differ significantly between non-participants and women not yet invited, except for
stage IV cancer and distant metastases rates which were higher among non-participants
(Stage 1V: 7.5 vs. 4.6 %; distant metastases: 8.0 vs. 5.0 %; p = 0.001 for both; Table 2).
While there was a trend of less prognostically favorable tumor characteristics in non-
participants compared with women not yet invited, these differences were not statistically
significant.

Surgery and treatment utilization rates

When considering women with any type of breast tumor (e.g., DCIS or invasive breast
cancer), mastectomy was performed in 38 % (3,698/9,726) of the participants, in 46 %
(845/1,843) of the non-participants and in 58 % (806/1,594) of the women not yet invited. A
total of 58 % (5,628/9,726) of the participants with breast tumors received radiation
treatment, compared with 54 % (1,000/1,843) of the non-participants, and 51 % (806/1,594)
of the women not yet invited. The rates of mastectomy per 100,000 invitations to women
were 250.5 per 100,000 invitations for participants compared to 187.9 per 100,000
invitations for non-participants (p < 0.001).

The treatments received by women with invasive breast cancer alone are shown in Table 3.
The rate of mastectomy for women with invasive breast cancer was 211.4 per 100,000
invitations for participants compared to 174.5 per 100,000 invitations for non-participants (o
< 0.001) (Table 3). The rate of breast conservation treatment for invasive cancers was 334.4
per 100,000 for participants compared to 167.6 per 100,000 for non-participants (p < 0.001).
The rate of radiation treatment for invasive breast cancer among participating women was
358.7 per 100,000 invitations compared to 215.5 per 100,000 invitations among non-
participants (p < 0.001). Finally, the rate of hormonal treatment was 189.6 per 100,000
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invitations among participants compared with 151.0 per 100,000 invitations among non-
participants (p < 0.001).

Discussion

Women invited and participating in the Norwegian Breast Cancer Screening Program are
three times more likely to be diagnosed with DCIS and 1.5 times more likely to be
diagnosed with invasive breast cancer compared to women who were invited but did not
participate. The prognostic tumor characteristics were better in women who participated in
the screening program compared to those who did not and those who were not yet invited.
The favorable tumor characteristics suggest, but do not prove a future mortality reduction, as
a benefit of screening.

Prior studies have suggested minimal mortality reduction at the cost of over-diagnosis after
implementation of a national screening program [5, 6]. Most randomized clinical trials of
breast cancer screening are analyzed using an intention to treat method to reduce bias.
Intention to treat means that the women should have been invited to be included in the
“exposed” group. Thus, the intention to treat analysis is problematic for evaluating the
Norwegian Breast Cancer Screening Program described here, as the screening invitations
have been rolled out county by county over several years.

Our analysis is distinctive in two ways. First, we include all women not yet invited to
participate in screening for one of the comparator groups. Second, we use invitations to
screen (received by the women every 2 years) as a denominator. By incorporating these into
our analysis, we believe our descriptive evaluation of the impact of implementing a
population-based breast cancer screening program in Norway provides an important
different perspective than previous reports [20]. Specifically, our analytic technique allows
for descriptive statistics regarding stage-specific incidence of breast cancer differences in
prognostic tumor characteristics among all women—those who participate, those who do not
participate, and those not yet invited.

We found that the incidence rate of DCIS and invasive cancer combined was higher among
women who participate in the screening program compared to those who do not. Such an
increase in incidence of breast cancer is expected among screening participants due to lead-
time [27]. Some would argue that the increased incidence represents over-diagnosis [6].
Over-diagnosis is a complex issue and estimating rates of such an event require advanced
statistical analyses and long follow-up time [28]. The incidence of DCIS, however, is nearly
three times higher for participants compared to non-participants. While some of this may
represent true early detection of a preinvasive lesion with strong malignant potential, some
may represent diagnosis of slow-growing pre-invasive lesions without any true mortality
benefit from early diagnosis. In our study, the number of women diagnosed with DCIS in
the non-screened group accounted for 8 % (153/1,843) of cases, which is somewhat higher
than expected in a non-screened population, suggesting extensive use of opportunistic
screening in these women [29].

However, we did find that the incidence rate of cancer with distant metastasis is higher in
non-participants compared to participants. Our analysis also showed less prognostically
favorable tumor characteristics in women diagnosed with breast cancer in the time period
between the start of screening and the time they received an invitation to participate,
compared to participants diagnosed with breast cancer. In other words, the prognostic tumor
characteristics were more favorable in invited women who actually participate in screening
compared to invited women who choose not to participate. As the tumor characteristics in
non-participants trend toward being less favorable compared to tumors detected in women
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who were not yet invited, a greater risk of morbidity and mortality is implied by declining
participation in the screening program. A recent paper by Kalager et al. [7] showed a 10 %
reduction in mortality due to the organized screening program in Norway. The study had no
information at the level of the individual woman about their invitation or participation in the
screening program and the estimates were based on an average of 2.2 years of follow-up.
Our study is based on individual screening data.

Stage distribution was more favorable in women invited who participated versus in women
invited who did not participate. Stage migration (down-staging) is an expected effect of
screening. However, stage is a rough estimate for measuring prognostic factors since the
range for each factor (tumor size, lymph node involvements, and metastasis) is wide. The
significantly higher rates of metastases and lymph node involvement among those who
decline invitations to breast screening indicate poorer prognoses for women with cancer in
this subpopulation. Further studies are required to examine why this cohort of women
decline the invitations, and if this cohort represents a socioeconomically disadvantaged
group that is experiencing an unidentified barrier to access that can be addressed at a policy
level in Norway. Some of these women may make use of mammography at private clinics
(opportunistic screening) [29], but the extent, age distribution and county of residence is not
known.

We also found that the rates of mastectomy, breast conservation therapy, radiation treatment,
and hormonal treatment were all significantly higher for the participating population versus
the non-participating population. While not unexpected, these findings highlight the large
amount of resources directed at treating breast tumors once they are detected by screening.
These figures are based on the total population, and, as screening detects more breast tumors
this leads to a higher percentage of the population being treated. However, when women
with invasive cancer are compared between groups, the women undergoing mastectomy was
more than 20 % lower for women who participated versus those not yet invited and 10 %
lower for participants compared with non-participants. Furthermore, the percentage of
women that underwent hormonal therapy and/or chemotherapy was lower among
participants than in the other two groups. Given the lack of mortality data, whether a large
expenditure of resources is warranted is currently unknown. However, as long-term
mortality data become available in the coming years, further analyses can be conducted to
determine whether there is over-treatment of non-aggressive breast cancers.

There are several limitations to our study. First, after 10 years of a national screening
program, mortality analyses would be valuable in evaluating the program’s effectiveness.
However, all data collected as a part of the screening program were not publicly available
between 2007 and 2011 due to issues related to the informed consent signed by women with
negative screening results. This issue has recently been resolved and individual screening
information linked with mortality will be used for subsequent evaluations of the screening
program. As a consequence, our methods for analysis in this study were limited to the use of
aggregate data without the ability to link individual screening information with mortality
data.

Our descriptive analysis of stage distribution and histological tumor size, lymph node
involvement, and distant metastases lack some coherence due to the Cancer Registry’s
categorization of stage for cases with missing information. Therefore, the Cancer Registry’s
stage categorization may differ from the stage categorization in other published studies. In
addition, information about use of opportunistic screening instead or in addition to the
organized screening is not available. Some of the women in the invited but not-screened
group might thus be screened regularly at private clinics. Furthermore, there are missing
data in the registries, particularly among non-participants, which cannot be addressed at this
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time. There may be a general underestimation of mastectomy rates given that any surgeries
performed after the initial therapies are not captured by the available databases. Finally, at
the time of this study, long-term mortality data are unavailable. Nevertheless, we believe
that a descriptive analysis of stage-specific incidence and utilization of surgery and
treatment are important surrogates prior to mortality data becoming available.

Conclusion

We provide a comprehensive description of stage-specific breast cancer incidence in
Norway between 1996 and 2007 among screening participants, invited non-participants, and
those not yet invited to the national screening program. We found that both the overall and
lower stage breast cancer incidence is greater among women actively participating in a
breast cancer screening program compared to women invited, but who are not participating.
It is not clear if part of these differences represents diagnosis of slow-growing DCIS and
invasive breast cancer or if the differences noted are commensurate with what is expected
due to lead time according to European guidelines [27]. We also found that advanced stage
breast cancer is less common in women participating compared to non-participants, possibly
suggesting an overall mortality benefit from screening. Future research using the Norwegian
screening and cancer registry data currently being collected will help in determining whether
these differences in stage-specific incidences between screening participants and non-
participants actually lead to a clinically significant mortality benefit.
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The Norwegian Breast Cancer Screening Program

1996-2007

640,347 women aged 50-69 years old in the target group

Invitations: n=1,925,725
Number of women: n=640,347

Participants
Biennial Invitations with
Subsequent Paticipation:

n=1,475,978

Non-Participants
Biennial Invitations with No
Subsequent Paticipation:
n=449,747

Breast cancer diagnosed
DCIS: n=1,517
Invasive cancer: n=8,209
Total: n=9,726

Screen-detected cancer
DCIS: n=1,395
Invasive: n=6,343
Total: n=7,738

Interval cancer
DCIS: n=122
Invasive: n= 1,866
Total: n=1,988

Breast cancers diagnosed
DCIS: n= 153
Invasive cancer: n=1,690
Total: n=1,843

The study population
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e WOmen first time invited to the NBCSP
= (= Women participating in the NBCSP in response to her first invitation
-3¢ = Women not participating in the NBCSP in response to her first invitation
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Cumulative and annual number of first time invited, participating, and non-participating

women in the Norwegian Breast Cancer Screening Program, 1996-2007
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Table 1

Page 13

Stage-specific incidence rate, tumor size, lymph node involvements, and distant metastasis of breast tumors
diagnosed in invited participants and invited non-participants in the Norwegian Breast Cancer Screening
Program 1996-2007

All tumors 1,925,725 biennial invitations sent to 640,347 women between 1996 and 2007
All invitations Invited participants  Invited non-participants Rateratio
n =1925725 n=1475978 n=449,747 ————
N Rate per 100,000 N Rate per 100,000 N Rate per 100,000  Participants/non-
invitations invitations invitations participants
Stage
0 (DCIS) 1,670 86.7 1,517 102.8 153 34.04 3.0
| 5,885 3055 5,105 3459 780 173.44 2.0
1 3,552 184.4 2,845 192.8 707 157.24 1.2
11 173 9.0 108 73 65 1454 0.5
v 272 14.1 134 9.1 138 30.74 0.3
Missing/not available 17 0.9 17 11 - - -
All 11,569 600.6 9,726 659.0 1,843 409.84 1.6
Invasive tumors n=29,899 n=8209 n=1,690
Tumor size
<20 mm 6,364 3305 5,573 3776 791 175.94 2.1
>20 and <50 mm 1,854 96.3 1431 97.0 423 94.1 1.0
>50 mm 334 174 198 134 136 3024 0.7
Missing/ 1,347 69.9 1,007 682 340 756 -
not available ' '
Lymph node involvements
No 6,158 319.8 5,331 3622 827 18394 2.0
Yes 3,013 156.5 2,376 161.0 637 141.64 11
Missing/not available 728 37.8 502 340 226 50.3 -
Distant metastasis
No 7,465 387.6 6,370 431.6 1,095 24324 1.8
Yes 267 13.9 132 89 135 3004 0.3
ISl 1o 2,167 1125 1707 1157 460 1023 -

ap value <0.05 for Chi-squared between the groups “Invited Participants” and “Invited Non-participants”
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Table 2

Page 14

Stage-specific distribution, tumor size, lymph node involvement, and metastases in invasive breast tumors

diagnosed in invited participants and invited non-participants in the Norwegian Breast Cancer Screening

Program 1996-2007, and in women not yet invited (before invitation)

All tumors Invited participantsn = 9,726  Invited non-participantsn = 1,843 Beforeinvitation n = 1,594
N % N % N %
Stage
0 (DCIS) 1,517 15.6 153 7.94 126 7.94
1 5,105 52.5 780 42.32 696 43.74
1 2,845 29.3 707 38.44 655 41.14
1 108 11 65 3.54 43 2.74
v 134 1.4 138 7.5% 74 4680
Missing/not available 17 0.2 0 0
Invasive tumors n=28,209 n=1,690 n=1,468
Tumor size
<20 mm 5,573 67.9 791 46.84 715 48.74
>20 and <50 mm 1,431 17.4 423 25.04 377 25.72
>50 mm 197 2.4 136 8.04 93 6.39
Missing/not available 1,009 12.3 340 20.2 283 19.3
Lymph node involvement
No 5,331 65.0 827 48.94 742 50.54
Yes 2,376 28.9 637 37.74 590 40.24
Missing/not available 502 6.1 226 134 136 9.3
Distant metastasis
No 6,370 1.7 1,095 64.84 943 64.34
Yes 132 16 135 8.04 74 5080
Missing/not available 1,707 20.7 460 27.2 451 30.7

ap value <0.05 for Chi-squared between the groups “Invited Participants” and “Invited Non-participants” and the groups “Invited Participants” and

“Before invited”

bpvalue <0.05 for Chi-squared between the groups “Invited Non-participants” and “Before invited”
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Table 3

Page 15

Rates of surgery, radiation therapy, hormonal therapy, and chemotherapy in invited participants and invited
non-participants of the Norwegian Breast Cancer Screening Program 1996-20072 who were diagnosed with

invasive breast tumors

1,925,725 invitations sent to 640,347 women

All invitations

Invited participants

Invited non-participants

n =1,925,725 n =1,475,978 n = 449,747
Rate per 100,000 invitations
N =9,899 N =8,209 N =1,690
Surgery
Mastectomy 202.8 211.4 17454
Breast conserving treatment 295.4 334.4 167.64
Missing 15.8 10.4 33.7
Radiation therapy
Yes 3252 358.7 215,54
No 111.9 119.2 87.84
Missing 76.9 78.3 725
Hormonal therapy
Yes 180.6 189.6 151.04
No 216.4 245.2 122.14
Missing 117.0 121.4 102.7
Chemotherapy
Yes 108.6 107.9 1114
No 236.6 268.2 133.04
Missing 168.8 180.1 1314

ap value <0.001 for Chisquared between the groups “Invited Participants” and “Invited Non-participants”

b R . .
Only invasive breast tumors included in the table
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