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A B S T R A C T

Background: Sociodemographic and spatial disparities in incidence and mortality burden of colorectal cancer
(CRC) are important to consider in the implementation of population screening, in order to achieve expected
benefit and not increase health inequities. Analytic methods should be adapted to provide rational support for
targeted interventions.
Methods: CRC incidence rates by tumor stage (I-IV) and location (colon vs. rectum) were analyzed for the time
period 2008–2016 within a screening-relevant age interval of 55–74 years for the population of South and West
Sweden, where screening is planned for. The study population was stratified by sex, country of birth, educational
level (for Swedish-born citizens) and residential area. We also estimated disparities in excess mortality from CRC
across groups of patients accordant to relevant population groups.
Results: The analyses were based on 8961 patients with a first CRC diagnosis. There were marked socioeconomic
gradients in the stage II-IV CRC incidence rates among Swedish-born men and women. Compared to men with
high educational level, the incidence rate ratios (IRRs) of stage II, III, and IV CRC in men with low educational
level were 1.38 (95% confidence interval 1.18, 1.62), 1.09 (0.95, 1.26), and 1.18 (1.02, 1.37), respectively. In
women, the corresponding figures were 1.26 (1.06, 1.51), 1.19 (1.01, 1.39), and 1.45 (1.20, 1.80). The groups of
patients with low educational level showed relatively high excess mortality burdens from CRC.
Conclusions: Our analytic approach provided rational support for targeted intervention when implementing CRC
screening, aiming at optimizing participation in groups with low educational level.

1. Introduction

The disease and mortality burden from colorectal cancer (CRC) is
considerable. The global burden is expected to increase by 60% to more
than 2.2 million new cases and 1.1 million deaths by 2030 [1]. There is
a 10-fold variability in incidence worldwide with some of the highest
incidences in the Nordic countries, South Korea, Slovakia, Hungary and

the Netherlands [1].
Socioeconomic disparities related to incidence of CRC have been

documented in several countries [2–4]. Later stage CRC at diagnosis
may be the major cause of the lower survival observed in individuals
with low socioeconomic status (SES) [5]. Socioeconomic inequities in
CRC survival may vary in relation to age, sex, and tumor location [6].
Nevertheless, neighborhood deprivation may constitute a marker to
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define underserved populations for initiatives directed at timely diag-
nosis, access to treatment, and postoperative care [7]. Overall, variable
tumor stage distribution seems to have a larger impact on survival
disparity than treatment-related disparities, though more favorable
surgical treatment characteristics and a lower 30-day postoperative
mortality in patients with colon cancer and high socioeconomic status
has been demonstrated from the Netherlands [8,9].

Organized screening programs using fecal occult blood tests (FOBT)
or immunohistochemically based tests (FIT) effectively reduce CRC
mortality and are recommended by international health organizations.
Organized CRC screening, in contrast to opportunistic screening, ac-
tively invite all individuals in a specific geographical area within pre-
defined age limits to take part in a protocol-based screening. Mortality
rates from CRC have dropped by half in the latest decades after the
implementation of screening programs, but mortality drops primarily
apply to population groups with high SES, and lower uptake in groups
with lower SES increases CRC disparity [10]. If screening participation
varies by subgroup, screening programs may create or exacerbate so-
cioeconomic and ethnic health inequities. Equity of access and high
coverage are therefore important to consider in the planning phases of
CRC screening.

Herein, our focus is on rational targeting of high-risk groups in a
general population within a specified region without organized CRC
screening, but where such screening will be implemented. We consider
rational targeting based on the existing associations (assessed herein)
between sociodemographic variables, on the on hand, and CRC in-
cidence and excess mortality, on the other hand. We take into account
relevant prognostic factors, i.e. tumor stage and location. The a priori
sociodemographic variables of interest are: sex, educational level,
country of birth, and residential area. These factors are associated and
may also reflect other risk factors. For example, educational level is an
important indicator of SES and an essential factor affecting life cir-
cumstances and health. Educational attainment, largely reached before
the age of 30, is associated with gender, occupation, income, residence
area, major risk factors for adverse health outcomes, health literacy,
etc. Adverse health behaviors and higher body mass index has together
been suggested to explain 44% of the association of education with the
risk of CRC, based on data from the US [11].

Sociodemographic as well as spatial variations in stage- and loca-
tion-specific incidences of CRC are relevant to consider for targeting of
high-risk groups. Area-level statistics on sociodemographic character-
istics for high-risk groups may be used to identify appropriate re-
sidential areas to be targeted. Neighborhood deprivation has been
suggested to play a role, which reinforces the need to define under-
served populations [12]. Although spatial variations in risk are often
linked to sociodemographic inequalities between residential areas,
contextual factors such as access to health care may have an in-
dependent influence on the chance of timely diagnostics.

Our general aim is to provide results to support rational cancer
prevention on a population level by adapting epidemiologic and sta-
tistical methods to (i) target population groups and residential areas
with elevated incidence rates of advanced-stage cancers and (ii) esti-
mate excess mortality burden in corresponding patient groups.
Specifically, herein, disparities in tumor stage- and tumor location-
specific incidences of CRC within a screening-relevant age interval of
55–74 years are linked to sociodemographic and spatial groups of the
population of South and West Sweden. Furthermore, we estimate so-
ciodemographic disparities in excess mortality burden due to CRC.

2. Methods

2.1. Study population

The study comprised the population of the Southern and the
Western Swedish Health Care Regions (SSHCR and WSHCR) with a
population of 3.8 million, which corresponds to 37% of the Swedish

population. For incidence mapping, the study area was subdivided into
101 municipalities. No organized screening program for CRC was
available in these regions during the time of the study. In Sweden, CRC
screening was partly implemented in 2008, but only within the
Stockholm-Gotland Health Care Region. The screening age interval
applied in that region is 60–69 years [13], although the European
guidelines for quality assurance in colorectal cancer recommends
screening between 50 and 74 years [14]. Age cut-off at 74 years is
motivated by data on the effectiveness of screening in elderly people
[15]. Our analyses focused on individuals within a screening-relevant
age interval of 55–74 years and encompassed the time period
2008–2016. In SSHCR there were 406,000 inhabitants between
55–74 years in 2016. The corresponding population size in WSHCR was
417,000.

2.2. Patient data

Eligible patients for this study were all individuals who resided in
the study area and were diagnosed with a first CRC between January 1,
2008, and December 31, 2016, when aged 55–74 years. Patients were
identified by using the records of the incident CRC cases in each region
for the population-based national Cancer Register. Data on sex, age,
residential municipality, time of diagnosis, and tumor location (colon
vs. rectum) were obtained from this Cancer Register. Based on unique
Swedish identity numbers [16] patient data were linked to the Swedish
Colorectal Cancer Register (SCRCR) and the Statistics Sweden’s popu-
lation registers. Information on tumor stage (I-IV) was obtained from
the SCRCR. We used data on the pathologic (postoperative) stage, as
data on clinical stage before surgery were insufficient. Data on country
of birth and educational level were obtained from Statistics Sweden and
patients were classified as Swedish-born/foreign-born (referred to as
immigrant status) and in relation to the number of school years com-
pleted at the end of the year of diagnosis (“low” ≤9 years [primary
school], “intermediate” 10–12 years [high school/pre-university level]
and “high” ≥13 years [university level]). Information on vital status
was obtained from Statistics Sweden and the follow-up data were as-
sessed by the survival times censored at 5 years after diagnosis, date of
emigration or December 31, 2016, whichever occurred first.

2.3. Population data

Statistics Sweden provided the population data needed for incidence
calculations, i.e. population size by municipality, year, sex, and 5-year
age groups (55–59, 60–64, 65–69, and 70–74). We obtained data that
allowed for additional population stratification by immigrant status and
educational level. We decided to disregard registered information on
educational level for the foreign-born individuals because of consider-
able misclassification [17].

2.4. Statistical methods

2.4.1. Analysis of stage-specific incidences across population groups
Poisson regression was employed to estimate the stage-specific in-

cidence rates of CRC [18]. Incidences between eight different popula-
tion groups were compared: (i) Swedish-born women with high edu-
cational level, (ii) Swedish-born women with intermediate educational
level, (iii) Swedish-born women with low educational level, (iv) for-
eign-born women, (v) Swedish-born men with high educational level,
(vi) Swedish-born men with intermediate educational level, (vii)
Swedish-born men with low educational level, and (viii) foreign-born
men. The stage-specific incidence rates in each population group were
estimated by model-based marginal means. The average stage-specific
incidence rates in the whole study population were estimated by the
grand means. We also analyzed stage-specific incidences according to
tumor location.
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2.4.2. Analysis of spatial variation in stage-specific incidences
We estimated the spatial variation in the stage-specific incidence

rates across the 101 residential municipalities by hierarchical Bayes
modeling. More specifically, the standardized incidence rate ratios, λi

(municipality i= 1, 2, …, 101), were estimated using the Besag-York-
Mollié (BYM) modelling [19]. For a given stage category (I, II, III, or
IV), the expected number of cases in each municipality was calculated
from the year-, sex-, age-, immigrant status, and educational level
specific incidence rates in the total population. Thereby, the spatial
incidence patters were adjusted for potential confounding by socio-
demographic factors (sex, age, immigrant status, and educational
level). Statistical certainty maps based on estimated posterior prob-
abilities were used for depicting stage-specific incidence variations of
CRC across the municipalities, visualizing each area having an elevated
incidence rate with a posterior probability above 0.80 [20].

2.4.3. Analysis of excess mortality burden in different patient groups
Patients’ excess mortality rate was estimated based on a model

taking into account the following predictors: year of diagnosis, age at
diagnosis, tumor location, tumor stage, and patient group (8 different
groups, analogous to the population groups specified above) [21]. Each
patient’s reference mortality rate was calculated from the life tables for
the total Swedish population stratified by calendar year, sex, age (1-
year groups), and educational level (foreign-born patients, without re-
liable data on educational level, were classified as “intermediate”). The
excess mortality burden in a specified group of patients was quantified
by the number of excess deaths, i.e. the sum of each patient’s excess risk
up to 5 years after diagnosis (model-based estimates, with the excess-
risk equal to zero for patients that did not die during follow-up), in
relation to the number of patients. In order to assess a 95% CI for the
quantified mortality burden, a bootstrapping method was employed
replicating excess mortality estimation 10,000 times.

2.4.4. Computing
The analyses were carried out by using the Rapid Inquiry Facility

[22], R programs (http://www.R-project.org/) and IBM Statistics for
Windows version 25.0 (IBM Corp.: Armonk, NY, USA).

3. Results

3.1. Stage distribution by tumor location

After the exclusion 27 Swedish-born patients with missing data on
educational level, 8961 patients with assessed tumor stage remained
(Table 1). There were additionally 762 patients with insufficient data
for assessing tumor stage. There were 158 patients with synchronous
colon cancer and rectal cancer; in the following, we classify these pa-
tients into the colon cancer group.

3.2. Stage-specific incidences across population groups

The stage-specific incidence rates of CRC in the total population of
the study area exceed 20 per 100,000/year in the age groups 55–59
(stage III), 60–64 (stage II and IV) or 65–69 (stage I) (Fig. 1). Swedish-
born men with low educational level had the highest incidence rates of
stage II-IV CRC (Fig. 2). There were marked educational level gradients
in the stage II, III, and IV CRC incidence rates among Swedish-born men
as well as among Swedish-born women (Fig. 2). Compared to men with
high educational level, the incidence rate ratios (IRRs) of stage II, III,
and IV CRC in men with low educational level were 1.38 (95% CI: 1.18,
1.62), 1.09 (0.95, 1.26), and 1.18 (1.02, 1.37). In women, the corre-
sponding figures were: 1.26 (1.06, 1.51), 1.19 (1.01, 1.39), and 1.45
(1.20, 1.80). In men, the socioeconomic gradient was more pronounced
for stage III rectal cancer than for stage III colon cancer, whereas in
women the socioeconomic gradient was more pronounced for stage II-
III colon cancer than for stage II-III rectal cancer (Supplementary Figs.

S1 and S2). As should be expected, women had lower incidence rates of
rectal cancer than men.

Foreign-born women had significantly lower incidence rates of stage
I and II CRC, compared with Swedish-born women combined: 0.75
(0.59, 0.95) and 0.79 (0.66, 0.97). We found no such significant dif-
ferences for stage III and IV CRC. Comparisons of foreign- vs. Swedish-
born men showed no significant differences in the stage-specific in-
cidences of CRC.

3.3. Spatial variations in stage-specific incidences

The incidence maps visualize the spatial variations in the stage-
specific CRC incidence rates (Fig. 3). In the SSHCR, an elevated stage IV
CRC incidence rate was indicated in five municipalities. Such spatial
patterns may be of potential concern if they reflects delayed detection
linked to certain residential areas. In the WSHCR, variability in the
certainty maps were apparent for the stage I and II CRC incidence rates.
In the northern area of this health care region, the stage I incidence rate
tended to be lower whereas the stage II incidence rate was higher. We
reinforce that the incidence maps in Fig. 3 were adjusted for con-
founding by sociodemographic variables, thereby indicating areas
where contextual factors such as access to health care may have had an
independent influence on the chance of timely diagnostics. By contrast,
area-level statistics on sociodemographic characteristics for high-risk
groups, e.g. the proportion of men with low educational level, may
reveal different spatial patterns (Supplementary Fig. S3).

3.4. Excess mortality in different patient groups

During follow-up, 2763 (31%) of the 8961 CRC patients with as-
sessed tumor stage died. Table 2 presents the fitted excess mortality rate
model. Stage was the strongest predictor of excess mortality. We found
a significant interaction between stage and calendar period of diagnosis
(p= 0.016). In the latter period 2011–2016, as compared to the earlier
period 2008–2010, the excess mortality rate increased less pronounc-
edly with more advanced tumors according to the pathologic stage. For
example, the excess mortality rate ratio (EMRR) for stage II vs. I equals
1.3 (= 2.25/1.72) in the latter period, whereas the corresponding
EMRR in the earlier period equals 4.0.

In total, we estimated that 2246 patients died due the excess risk up
to 5 years after diagnosis or until December 31, 2016, whichever oc-
curred first. The number of excess deaths among Swedish-born male
patients with low educational level represented the highest share (20%)
of the total excess deaths (Table 2). The highest excess mortality burden
was estimated for Swedish-born female patients with low education
level: 0.29 (95% CI: 0.26, 0.33), i.e. 29% of these patients died due to
their excess risk from CRC. By comparison, the corresponding estimate
for Swedish-born female patients with high educational level became
0.20 (0.17, 0.23), i.e., in this group, an evidently lower proportion
(20%) died due to an excess risk.

4. Discussion

4.1. Summary of key findings

Using data from a high-incidence population of 3.8 million and a
publicly funded health-care system in which organized screening for
CRC has not yet been endorsed, our analytic approach demonstrated
most elevated stage II-IV CRC incidence rates within a screening-re-
levant age interval of 55–74 years in Swedish-born men with low
educational level. There were marked socioeconomic gradients in the
stage II-IV CRC incidence rates among Swedish-born men and women.
The groups of patients with low educational level showed relatively
high excess mortality burdens from CRC.
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4.2. Educational level and incidence of advanced-stage colorectal cancer

Notably, in the period 2008–2016, we observed that the stage IV
CRC incidence rate among 55–74 year old Swedish-born women was
45% (95% CI: 20%, 80%) higher than the corresponding rate among
Swedish-born women with high educational level. A report based on
participants in the European Prospective Investigation into Cancer and
Nutrition (EPIC), with follow-up until 2002–2006 (depending on
country), has indicated lower overall CRC incidence with lower edu-
cational level in women in Sothern Europe, but not in Northern and
Middle Euroupe [23]. In a previous study from Sweden based on in-
dividuals diagnosed between 1992–2010, Brooke et al. [24] demon-
strated modest variations, if any, in CRC incidence ratios across popu-
lation groups according to educational level. Nevertheless, Brooke et al.
raised awareness of the need for strategies for cancer prevention and
health promotion in groups with lower educational levels. We underline
that these other two studies included women in wider age spans and did
not estimate stage-specific incidence rates.

4.3. Country of birth and incidence of colorectal cancer

The sex-specific incidence comparisons between the foreign- and
Swedish-born groups revealed significantly lower incidence rates of
stage I-II CRC for foreign-born women. This difference may be due
lower incidences in minority ethnic groups. However, the group of
foreign-born female patients was relative small and ethnically hetero-
geneous; 37% were born in a Nordic country, 50% in another European
country, and 13% outside Europe.

4.4. Spatial disparities in stage-specific incidences of colorectal cancer

Our incidence maps identified spatial variations in CRC incidence
after controlling for sociodemographic confounders. Residential areas
with an overrepresentation of stage I tumors and an under-
representation of stage II tumors may potentially reflect populations
with higher rates of wild screening and/or having access to health care
providing newer treatment programs leading to down-staging before
surgery. Residential areas with an increased incidence of stage IV CRC
cancer may raise concern related to CRC awareness or access to health
care and may signify areas of special concern for targeted interventions.
We did not recognize a clear-cut difference between urban and non-
urban areas. A recent study from Switzerland reported similar stage
distributions between urban and nonurban areas, but poorer prognosis
among CRC patients in nonurban areas after adjustments for socio-
demographic characteristics and stage at diagnosis [5].

Geo-mapping may also be used for addressing another question:
which areas should be targeted for an intervention trial? We encourage
randomized health service trials, designed to evaluate new strategies in
a randomized fashion [25]. In the present context of opportunistic
screening, but where organized screening will be implemented, in-
vestigators may consider a trial on strategies for optimizing CRC
screening attendance targeted towards disadvantaged population
groups (achievements through written materials alone will be chal-
lenging, however) [26]. Area-level statistics on SES may be used for
identifying appropriate target areas. Another approach to identifying
appropriate target areas for a trial could be geo-mapping of stage-spe-
cific incidences without adjustment for sociodemographic variables,
visualizing residential areas with elevated incidences of late-stage CRC.

Table 1
Tumor stage distributions by tumor location (colon, rectal) and 8 different groups of the study patients from South and West Sweden, diagnosed in 2008–2016 when
aged 55–74 years.

Tumor location Stage I Stage II Stage III Stage IV All stages Unknown
Patient group n (%) n (%) n (%) n (%) n (%) n

Colon cancer
Swedish-born women, high education 86 (14.6) 164 (27.9) 192 (32.7) 146 (24.8) 588 (67)a 61
Swedish-born women, intermed. education 141 (13.9) 299 (29.5) 316 (31.1) 259 (25.5) 1015 (68)a 75
Swedish-born women, low education 91 (12.4) 229 (31.2) 235 (32.0) 180 (24.5) 735 (70)a 72
Foreign-born women 41 (11.9) 88 (25.6) 125 (36.3) 90 (26.2) 344 (70)a 28
Swedish-born men, high education 91 (14.3) 158 (24.8) 211 (33.2) 176 (27.7) 636 (61)a 60
Swedish-born men, intermed. education 164 (16.0) 268 (26.2) 321 (31.3) 271 (26.5) 1024 (59)a 108
Swedish-born men, low education 124 (13.2) 271 (28.8) 284 (30.1) 263 (27.9) 942 (58)a 89
Foreign-born men 49 (12.6) 120 (30.8) 123 (31.6) 97 (24.9) 389 (57)a 37
TOTAL 787 (13.9) 1597 (28.2) 1807 (31.9) 1482 (26.1) 5673 (63)a 530

Rectal cancer
Swedish-born women, high education 88 (31.0) 62 (21.8) 95 (33.5) 39 (13.7) 284 (33)b 25
Swedish-born women, intermed. education 118 (24.6) 104 (21.7) 148 (30.9) 109 (22.8) 479 (32)b 38
Swedish-born women, low education 80 (26.0) 61 (19.8) 93 (30.2) 74 (24.0) 308 (30)b 26
Foreign-born women 36 (25.0) 35 (24.3) 45 (31.2) 28 (19.4) 144 (30)b 10
Swedish-born men, high education 100 (24.9) 79 (19.7) 118 (29.4) 104 (25.9) 401 (39)b 24
Swedish-born men, intermed. education 172 (24.4) 160 (22.7) 209 (29.6) 164 (23.3) 705 (41)b 48
Swedish-born men, low education 143 (21.3) 170 (25.3) 190 (28.3) 168 (25.0) 671 (42)b 40
Foreign-born men 66 (22.3) 71 (24.0) 89 (30.1) 70 (23.6) 296 (43)b 21
TOTAL 803 (24.4) 742 (22.6) 987 (30.0) 756 (23.0) 3288 (37)b 232

a The percentage of colon cancer cases among the colorectal cancer patients in the specified patient group.
b The percentage of rectal cancer cases among the colorectal cancer patients in the specified patient group.

Fig. 1. Age-specific incidence rates of colorectal cancer by tumor stage. Data
from the population of the Southern and Western Swedish Health Care Regions
(2008–2016).
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4.5. Consideration of possible down-staging

A down-staging effect of radiotherapy could potentially influence
the interpretation of the excess mortality in stage I tumors in the latter
period 2011–2016, as compared to the earlier period 2008–2010. Our
analysis indicated that the excess mortality rate increased less pro-
nouncedly with more advanced tumors in the latter time-period.

4.6. Excess mortality burden in different patient groups

We underline that the expected mortality rate for each patient was
calculated from the national population reference rates stratified by
calendar year, sex, age, and educational level. In Sweden, life ex-
pectancy at age 30 is about 5 years shorter for individuals with a low
educational level compared to those with a high educational level. In
other study settings than ours, reference mortality rates according to
SES may not be available on a population level. Alternatively, in-
formation from a cohort (control population) may be used to adjust
reference mortality rates with regard to SES [27].

The highest number of excess deaths from CRC was estimated
among Swedish-born male patients with low educational level, who
accounted for 20% of the total number of excess deaths due to excess
risk up to 5 years after a CRC diagnosis in the age span 55–74 years.
This result reinforces that the effectiveness of the organized CRC
screening to be implemented in the study area will largely depend on
optimization of participation with special regard to this population
group. It is also important to optimize participation with regard to fe-
male patients with low education level, in order to prevent that so-
cioeconomic inequity is exacerbated by the screening program to be
implemented. The highest excess mortality burden, in relation to the
number of patients, was estimated for Swedish-born female patients
with low education level.

4.7. Limitations

Weaknesses of our study include lack of data on wild screening
behaviors in the population studied, a potential stage migration during
the study time due to improved diagnostics and therapeutic changes
such as increasing use of neoadjuvant therapy, and us not being able to
further investigate differential effect in the various national and ethnic
groups of foreign-born individuals because of limited-sized material in
this group.

4.8. Conclusions

Our analytic approach provided rational support for targeted in-
tervention when implementing CRC screening, aiming at optimizing
participation in groups with low educational level.
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Fig. 3. Statistical certainty maps showing spatial variations in the stage-specific incidence rates of colorectal cancer over 101 municipalities within the Southern and
Western Swedish Health Care Regions (SSHCR and WSHCR; see legend map), after controlling for calendar year, sex, age (55–59, 60–64, 65–69, 70–74), immigrant
status (Swedish- vs. foreign-born) and educational level (for Swedish-born inhabitants) by population stratification. The municipalities with elevated incidence rates
are colored red and the municipalities with lowered incidence rates are colored green. Data for the period 2008–2016.
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Table 2
Estimated effects [EMRR (95% CI)] of patient variables on the excess mortality up to 5 years after diagnosis of colorectal cancer, together with number of patients,
estimated excess deaths and proportion of excess deaths among the patients.

Patient variable Category EMRR
(95% CI) a

p for
variable

Patients (n) Excess deaths (n) b Excess deaths/patients (95% CI) c

Age at diagnosis (y) 55-59 d 1.00 (-) < 0.001 1138 252 0.22 (0.20, 0.25)
60-64 1.12 (0.95, 1.31) 1865 476 0.25 (0.24, 0.28)
65-69 1.21 (1.04, 1.40) 2758 693 0.25 (0.23, 0.27)
70-74 1.43 (1.24, 1.66) 3200 825 0.26 (0.24, 0.28)

Tumor location Colon d 1.00 (-) < 0.001 5673 1528 0.27 (0.26, 0.28)
Rectum 0.84 (0.77, 0.92) 3288 718 0.22 (0.20, 0.23)

Stage at diagnosis
in two time periods

I in 2008-2010 d 1.00 (-) < 0.001 429 14 0.03 (0.00, 0.07)
II in 2008-2010 4.03 (1.73, 9.38) 749 104 0.14 (0.11, 0.17)
III in 2008-2010 7.78 (3.41, 17.7) 862 213 0.25 (0.21, 0.28)
IV in 2008-2010 53.1 (23.5, 120) 688 571 0.83 (0.80, 0.86)
I in 2011-2016 1.72 (0.69, 4.28) 1161 41 0.03 (0.02, 0.05) e

II in 2011-2016 2.25 (0.95, 5.31) 1590 81 0.05 (0.04, 0.07) e

III in 2011-2016 7.56 (3.33, 17.2) 1932 295 0.15 (0.14, 0.17) e

IV in 2011-2016 48.3 (21.4, 109) 1550 927 0.60 (0.57, 0.62) e

Patient group Swedish-born women, high edu.d 1.00 (-) 0.002 872 174 0.20 (0.17, 0.23)
Swedish-born women, intermed. edu. 1.20 (0.99, 1.44) 1494 360 0.24 (0.22, 0.26)
Swedish-born women, low education 1.42 (1.17, 1.72) 1043 299 0.29 (0.26, 0.33)
Foreign-born women 0.89 (0.69, 1.14) 488 106 0.22 (0.18, 0.26)
Swedish-born men, high education 1.14 (0.93, 1.39) 1037 267 0.26 (0.23, 0.28)
Swedish-born men, intermed. edu. 1.17 (0.97, 1.40) 1729 431 0.25 (0.23, 0.27)
Swedish-born men, low education 1.19 (0.98, 1.43) 1613 442 0.27 (0.25, 0.30)
Foreign-born men 1.12 (0.90, 1.41) 685 165 0.24 (0.21, 0.27)

a Excess mortality rate ratio estimate based on the multi-variable model presented.
b Estimated number of excess deaths due to the excess risk up to 5 years after diagnosis (median value based on 10,000 bootstrap replications).
c Ratio between the estimated number of excess deaths and the number of patients (95% CI obtained by using the 2.5th and 97.5th percentiles of the excess death

estimates from 10,000 bootstrap replications).
d Reference category.
e The proportions of excess deaths were lower among the patients diagnosed in the later period 2011–2016, partly because of incomplete 5-year follow-up.
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