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Abstract

Purpose Gynaecological cancer patients treated with external radiation therapy to the pelvis may face long-lasting and long-term
gastrointestinal syndromes. The aim of this study was to assess the association between such radiation-induced survivorship
syndromes and disability pension among gynaecological cancer survivors treated with pelvic radiation therapy.

Methods This prospective register study included gynaecological cancer survivors (n=247) treated during 1991-2003, alive at
the time of the study, and <65 years of age. In 2006, they completed a postal questionnaire measuring patient-reported outcomes.
The self-reported data were linked to the national register on disability pensions. Relative risks and risk differences with 95%
confidence intervals (Cls) of being granted a disability pension were estimated using log-binomial regression.

Results Gynaecological cancer survivors with gastrointestinal syndromes had a higher risk of disability pension than survivors
without such syndromes. Survivors with blood discharge syndrome had a 2.0 (95% CI 1.3-3.2) times higher risk of disability
pension than survivors without blood discharge syndrome. The relative risk among survivors with urgency syndrome was 1.9
(1.3-2.9) and for leakage syndrome, 2.1 (1.4-3.1). Adjusting for age did not affect our interpretation of the results.
Conclusions Gynaecological cancer survivors with a specific radiation-induced survivorship syndrome have a higher risk of
disability pension than survivors without that specific syndrome.

Implications for Cancer Survivors The findings highlight the need for more awareness and knowledge regarding the potential role
of radiation-induced survivorship syndromes for continuing work among gynaecological cancer survivors. Work-life-related
parameters should be considered during radiotherapy and rehabilitation after treatment.

Keywords Cancer survivor - Radiotherapy/adverse effects - Disability pension - Radiation-induced syndromes - Return to work -
Faecal incontinence

Introduction

For a woman diagnosed with gynaecological cancer, a few
weeks of cancer treatment may determine how she fares for
the rest of her life. The treatments may give rise to lifelong,
treatment-induced conditions, all adverse in some way [1-5].
Radiation therapy to cure cancer in pelvis also affects the
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gastrointestinal health of cancer patients [1, 6]. Consequently,
cancer survivors suffer from gastrointestinal symptoms with an
adverse effect on their quality of life [4, 6-8] and workability
[7, 9]. Utilizing better technology to deliver doses of radiation
precisely and effectively can prevent these gastrointestinal
symptoms. This may increase costs for the care provider in
the short term but may lead to lower costs for the individual
and society in the long term. In addition, the cessation of suf-
fering for a cancer survivor will be the sought after win. To
move forward, we need to learn more about economically rel-
evant outcomes concerning the downside of cancer treatment.
Disability pension is one such cost.

The Swedish disability pension is equivalent to the Social
Security Disability Insurance (SSDI) in the USA or to the
Employment and Support Allowance (ESA) in the UK. It is
granted to individuals with income from work or unemploy-
ment benefits, and with failing health resulting in reduced
work capacity of at least 25% [10]. At the same time, a person
placed on disability pension may suffer from new health risks.
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The loss of social networking with peers or a regular schedule
can lead to unhealthy living habits and even depression [11].
A cancer survivor placed on disability pension therefore faces
two health hazards, the treatment-induced condition and the
effects associated with being on disability pension. We know
that women who have been cured of gynaecological cancer
are more likely than other women to receive a disability pen-
sion [12, 13]. However, we do not know which treatment-
induced conditions mediate this effect. If we can identify these
mediators, we have a basis to implement cost-effective pre-
ventive measures in connection with cancer treatment.

Each Swedish resident has a unique personal identity num-
ber (PIN). This number allows us to link questionnaire-
derived information and clinical information to administrative
records for any individual on disability pension. This has
made it possible for us to determine the extent to which the
intensity of five different radiation-induced syndromes, each
decreasing intestinal health, affects the likelihood of being
granted a disability pension.

Methods
Study design

This study had a prospective cohort design. At baseline in
2006, the initial patient-reported outcomes were collected
and analyzed to identify the predictors (radiation-induced sur-
vivorship syndromes). The outcome, disability pension, was
investigated for the year 2008 (2-year follow-up). The base-
line data and the analyses identifying the specific cancer-
survivor syndromes are described in detail in a previous study
[14].

Participants

Dunberger et al. describe the data collection in detail [15, 16]. In
short, a clinical patient cohort of 1,800 women treated during
1991-2003 with external pelvic radiotherapy for a
gynaecological cancer malignancy, either at Jubileumskliniken,
Sahlgrenska University Hospital in Gothenburg, or at
Radiumhemmet, Karolinska University Hospital in Stockholm,
Sweden, was identified through the medical records. The inclu-
sion criteria of having been born in 1927 or later and being able
to read and understand Swedish were met by 823 cancer survi-
vors. A flowchart is provided in the supplementary information
in Online Resource 1.

Patient-reported outcomes of long-term pelvic radia-
tion symptoms

Between January and October 2006, the 823 cancer survivors
were sent an introductory letter explaining the study

objectives and were individually contacted by telephone.
Those giving informed consent during the telephone call
(n=723) received a postal questionnaire. Three weeks after
posting the questionnaire, a thank you and reminder card
was sent to them. Where appropriate, a reminder telephone
call was made. Altogether 650 cancer survivors returned the
completed questionnaire, but seven were excluded because of
missing information on syndromes, and 20 because of bowel
stoma. All actions were taken by a neutral third party [17];
none of the previously involved health care professionals were
involved or had access to the data.

The postal questionnaire consisted of 351 questions regarding
demographics, intercurrent diseases and comorbidity, psycho-
logical issues, quality of life, and sexual function. In addition,
respondents were asked about symptoms from the abdomen, the
gastrointestinal tract, genitals, legs, pelvic bones, and urinary
bladder. Furthermore, questions about the occurrence, intensity,
and duration of the abovementioned symptoms were included.
The development and validation process of the questionnaire is
well documented [15].

Predictor: radiation-induced survivorship syndromes

In a previous study [14], data on the cancer survivors and 344
matched controls were analyzed. Using a modified factor
analysis approach, a total of 28 symptoms marking a decrease
in intestinal health were found to be related to six factors.
Steineck and co-workers interpreted and termed these factors
Radiation-induced survivorship syndromes [14]. The factors
are urgency syndrome, leakage syndrome, constipation, ex-
cessive gas discharge syndrome, excessive mucus discharge
syndrome, and blood discharge syndrome. For all factors apart
from constipation, there was a statistically significant differ-
ence between survivors and controls concerning factor score
quantiles. We used these five syndromes and classified survi-
vors as having a specific syndrome if their factor loading on
that syndrome was above the 95th percentile of the controls, as
outlined by Steineck et al. [14]. Cancer survivors could be
classified as having more than one syndrome. To investigate
whether the level of association differed between cancer sur-
vivors classified as having several syndromes and survivors
classified as having one syndrome, or as having none, we
summed up the number of syndromes reported for each
survivor.

Disability pension (outcome)

The personal identification number (PIN) of each of the cancer
survivors was linked to the Longitudinal Integrated Database
for Health Insurance and Labour Market Studies (LISA) held
by Statistics Sweden. This database integrates existing data for
individuals by retrieving information from official Swedish
registries. It includes all individuals >16 years of age
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registered in the Total Population Register on 31st of
December each year and covered by the social insurance sys-
tem [10].

In the Swedish social security system, the requirements for
receiving disability pension are being insured (legally living
and/or legally working in Sweden), age 19—64 years, and full
or partial reduction in capacity for work (by at least 25%)
because of sickness or a disability, as evaluated and certified
by an insurance physician. Students, unemployed individuals,
and housewives are also entitled to disability pension.
Disability pension can be combined with early old-age pen-
sion once the individual has turned 62 years old. The binary
variable disability pension is either “granted” or “not granted”
and can be designated as partial or full.

Statistical analysis

We followed Statistical Analyses and Methods in Published
Literature (SAMPL) [18] and Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE) [19]
guidelines for this manuscript. For descriptive statistics, we
used frequency counts and percentages. Simple log-binomial
regressions were performed to assess the association between
having a specific syndrome (yes/no) and disability pension.
Besides the simple/un-adjusted models, multivariable log-
binomial regressions adjusting for age (in years) were also
performed. The sum of the number of syndromes was also
used as a predictor in regression analysis. The assumptions
of binary outcome data, sufficient events in syndrome catego-
ries, and independence of error were satisfied. The level of
significance (alpha) was set at 5%. All hypothesis tests were
two-sided and no adjustments were made for multiple statis-
tical testing.

We reported both relative risks (RRs) and risk differences
(RDs) along with their respective 95% confidence intervals
(CIs). The association was considered significant when the
corresponding 95% Cls were above 1 (for RR) and > 0 (for
RD). We used SAS GENMOD procedure with binomial dis-
tribution and a log link for RR, and an identity link for RD. All
statistical analyses were performed using SAS 9.4
(RRID:SCR_008567; SAS Institute, Cary, NC, USA).

Patient and public involvement

The study-specific questionnaire was developed in close co-
operation with gynaecological cancer survivors. They were
interviewed in a semi-structured way, and they raised important
questions and issues regarding radiation therapy, symptoms,
quality of life, and social functioning. The study-specific ques-
tionnaire was face-validated and tested in a pilot study, where
the majority of participants were cancer survivors. Cancer sur-
vivors perceived the study as valuable and said they were pos-
itively affected by their participation [20]. One of the
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researchers and co-authors of the present study is herself a
gynaecological cancer survivor and a patient representative.

Ethical declarations

This study was approved by the Regional Ethical Review
Board in Gothenburg, Sweden (Reg. No. 671-17), and was
conducted in accordance with the Declaration of Helsinki.

Results
Participants

A total of 247 gynaecological survivors from the initial cohort
were eligible for the current study. The main reason for exclu-
sion was age as only individuals aged 19—64 years are entitled
to disability pension [10], and some occupational pensions are
automatically paid at 65 years of age [21]. For details, see the
flow chart (Online Resource 1). Some clinical and demo-
graphic characteristics for survivors are summarized in
Table 1; more detailed descriptive statistics are provided in
Online Resource 2.

Radiation-induced survivorship syndromes

Of the 247 survivors, 47 % (116) had at least one syndrome
while 53% (131) did not have any syndromes. For each spe-
cific syndrome, the number of survivors categorized as having
that specific syndrome differed; see Table 1.

Outcome data

At the 2-year follow-up, out of all gynaecological cancer sur-
vivors, 27% had been granted a disability pension. The percent-
age varied between the five syndromes and sum of syndromes,
as shown in Figure 1 and Online Resource 3. Among survivors
with urgency syndrome, 38% were granted disability pension,
in contrast to only 20% of survivors without urgency syn-
drome, resulting in an RR of 1.9 (95% CI 1.3-3.0) and an
RD of 19% (95% CI 7-30%); see Figure 1 and Table 2.

Correspondingly, among survivors with blood discharge
syndrome, an RR of 2.0 (95% CI 1.3-3.2) and an RD of 25%
(95% CI1 6-43%) was seen. Furthermore, among survivors with
leakage syndrome, an RR of 2.1 (1.4-3.1) and an RD of 22%
(95% CI1 9-34%) were obtained. We observed a substantively
important RD and RR of being granted disability pension for
survivors with excessive gas discharge syndrome; however, the
95% CI for RD included the null value. The RR of being
granted disability pension for survivors with excessive mucus
discharge syndrome was 1.0 and the 95% CI included the null
value. It was wide but extended to values that could be impor-
tant; see Figure 1 and Table 2.



837

J Cancer Surviv (2022) 16:834-843

0 %O 0 @1 0 @®»D1 (%91 0 0 0 % 1>)1 -Ldgd
%1€ (%9T 0 »9s 0 ®»9s @®»Ine %9 ¢ 0 0 (C74XS L0URYD + , L YdH
(% 9 o1 (%91 @®»9s (%89 % )9 ®»9s %91 (C7% )84 (C7%90! %) s % ¥) 11 pld +,1¥dd
(% L) ST (%9T (% 8) €1 (C7X9% 4 (% 8) Tl ®»9s 0 (% 0D ¢ @1 (%811 % L) LT LowRyd + 19 +,1499d
(%9 €1 %o S % L) 11 % 6)L (% 9) 01 % 6)8 (C7%40K4 (% 0D ¢ (C7% )57 9L (% L) 81 ,Lygd + Aedmg

(% 1D €T %o ¢ (% 8) €1 (% 61) ST (% 6) ¥1 (% S ¥1 (C7 27984 (% 81) 6 (C7% )57 (% 8) 11 (% 11) 8¢ LWy + 1 4dgd + A1edmg

So0wRYD

(% €7 0S % 61)9 (% v 17 (% 61) ST (% ST) 8¢ (% 07) 81 (C7 27984 % o0D ¢ (% ¥9) L1 (% €0 0¢ (% €0) 9 + L4+, 1999 + A193mg
(% L¥) 101 (% 62 6 (% 19) 98 (% 19) ¥T (% 8%) SL (% 8¢) s¢ (% 81) € (% L) 81 (% 9%) €T %1999 (% Sp) 011 pld +,L¥4d + A1081mg
AjIfepowr Juueal ],

» D1 % O1 (C7RIA (C7RIA D1 @®»D1 (%91 0 0 @» D1 @®»DT 1o0ued JeA[NA
(C7XoR% (C7XIA @»1C %) € %0 ¢ »otT (%91 @»D1 @»bD1 @»oc »Os Jooued aqmy uerdoyie
%) 6 0 %19 %) € % )9 » 9 ¢ 0 (C732X4 »%hT (C73 289 (%) 6 LIo)n ewwodres
(% €9 %D S »t)9 »9s %)L (C73284 (% 81) € @»D1 »9 ¢ (%9 ¥ % ¥) 11 Io0ued [BUISEA
(% 6) 61 (C7X984 (% LTI % vD 11 %8 €I (% 11 01 (C7%40K4 (%918 »9 ¢ (% 8) 01 (% 6) €T J20ued UeLeAQ
(% 8¢) 8 (% SO 11 (% 6€) 99 (% $©) LT (% 8€) 09 (% 9¢) €€ (%599 (% L) 81 (% v L1 (% o) TS (% 8¢) €6 190UEd [BIIAID
(% ¥¥) 6 (% 60 6 (% SP) LL (% 59 LT (% ) 99 (% ) 8¢ (C7 27984 (% 6¢) 61 (% 8%) ¥T @B LS (% TP 01 J90Ued [elnawopuy
sisougel(q

4 1 C 1 € 0 0 C I € Pejels J0N
(C7X9%4 0 (%D ¢ % D1 (C7 X334 0 0 0 @»1 »2D ¢ »Ov pamay
(C7X9%4 (% €)1 (C7%9X3 @9t » D¢ @®»ot (%91 @®»D1 0 (C7%9X3 »OS juepm§
(%v)8 (% O1 (%98 % DI »DtT (% 8L 0 (C7%2K4 (%01 S »oT (% ¥)6 90UdSqE SSAUNITS
% ¥) 6 (% €)1 @®»9s LS 9L %9 € (%91 (C732X4 (€73 2X4 (C73288 (% ¥) 01 1ayjo ‘9jImasnoy
(% ) 01 »LT (%98 @9 (% 9) 6 (C7X9%9 %91 (C732X4 (€73 2X4 9L %9 T1 pakojduwoun
(% T 9T (% 09 6 (% 6) S1 (% 92) 0T (% 6) €1 (% ¥ T (% S99 (% 60 ¥1 @ oD s (% 8) 01 (% ¥1) s¢ uorsuad Aniqesi(q

(% TL) €ST (% €9) 91 (% sL) 9Tl (%% LS) €F (9% SL) ST1 (% 69) ¥S (%% LY) 8 (% LS) 8T (% 69) €€ (% LL) 00T (% 69) 691 pakojdurg
snye)s Juowkojdwo payrodar-Jos
Besst wLve (%1011 (9% SL) 8§ % €L) P11 (% 1L) $9 (% 28) ¥1 (%% 1L) s€ (% 0L) s¢ Bes6e (BTl 6Ll SIBIA $9—()S
(% LD 6S % €D L (% 80 LY (% SO 61 (% LD T (% 90) ¥¢ (% 81) € (% 60) ¥1 (%97 €1 (% LD 9¢ (% L2) 99 S1BIA 6
»DT 0 @®»Dt 0 0 »otT 0 0 (C72 K4 0 »DT S1BOA 6791
a3y
(BN (BN (B)ON %) ON (B ON (B ON (%) ON BN (BN %) ON (%) ON
(% % % . . A% %
L8) 91z=u €l) 1¢=u 69) OLT=U (% 1€) LL=U (% €9) 9ST=Uu  L£) [6=U % L) L1=U0 (%00) 6F=U  (%07) 0S=U  €S) [€]=U Ly¢=u
SOWIOIPUAS SOWIOIPUAS QwWOIpuAS
ON SOX oN SOX ON SOX QoI om], QUQ QWOIPUAS ON
SIOAIAINS
QwoIpuAs a31eyosip poojg QwoIpuAks a3exea| QwoIpuAs Aouadin [IM SIOAIAINS [BOIS0[009BUAD) nv

SQWIOIPUAS JNOYJIM PUB [JIM SIOAIAINS IOURD [EIIS0[0I9BUAS I0] PUL SIOAIAINS JJURD [BIISO[0I9BUAS [[e 10} BIep drydersowap pue [edruro Juljaseq

L 3lqel

pringer

as



838 JCancer Surviv (2022) 16:834-843
% S S We also observed a higher RR of disability pension for
S - gte survivors with one or more syndromes than for survivors
7| 5 Q&= without any syndromes. At the 2-year follow-up, survivors
g “ with two syndromes had an RR of 2.5 (95% CI 1.5-3.9) while
fﬁ O survivors with three syndromes had an RR of 2.9 (95% CI
% S ° i) 1.6-5.1) compared with survivors without any syndrome (see
% § o & < Table 2). Surprisingly, the increase in effect measures was
monotonic. In addition, the Cochran-Armitage test, assuming
S sum of syndrome as an ordinal predictor and disability pen-
a8 c sion as a binary outcome, was significant (p<0.05) and sup-
% 2 28 ported the trend hypothesis.
g In the multivariable regression analysis, age (in years) did
f SES g not change our interpretation concerning the association be-
g IS tween a syndrome and granting of a disability pension. These
§ ;? S results are provided in Online Resource 4.
Gynaecological cancer survivors with a specific syndrome
S s or specific syndromes were between 1.9 and 2.9 times more
- R likely to be granted a disability pension than gynaecological
% 2 e cancer survivors without those syndromes. This was true even
E after adjusting for age in multivariable regression. The risk of
E s S being granted disability pension was highest among survivors
2 RIS classified as having three syndromes and next highest among
%D ;.m’ ST those with blood discharge syndrome (Online Resource 3).
The RDs with 95% ClIs are shown in Online Resource 5.
" QRO The sample size affects the width of the CI; because of the
% 3 8o small sample size, the CIs were wide. Nevertheless, the point
g g T =a estimates are the best indicator of population-level values.
E 2
é S § o Sensitivity analyses
o O 8
g é E ; « We performed a sensitivity analysis by removing the survi-
s| 7 vors who died within 2 years of receiving disability pension
E o S8 = and repeating the regression analyses. This step did not result
§ £ R I 2 in any remarkable changes in risk, RD or RR (see Table 2 and
E g 'g :vr § - Online Resource 3).
2| & SO
Bl2 |- g3alt cussi
S cCc2l s e Discussion
-~ “; g § This is the first prospective study to investigate the association
g f é i g g E between disability pension and radiation-induced survivorship
_ é - g“ e %D § £ syndromes in a national sample of gynaecological cancer sur-
<z ® 4T - § ,§ vivors. The results of the study may be important because these
g Z g z radiation-induced survivorship syndromes are potentially mod-
'é ‘*2 3 2 é ifiable. Their occurrence may be predicted from the knowledge
E é’o Té § ‘g of the dose of ionizing radiation delivered to each of a number
=) gﬁ 5 2 = £ of different parts of the intestine. By interlinking Swedish
2 £ 3 g ; g 8 population-based registers, clinical data, and patient-reported
g . E 5 5 g g % E % outcomes, we found that gynaecological-cancer survivors with
: g '?o % % 587> 2 ;: specific radiation-induced syndromes were more l?kely to re-
= g 2 % - 2 £ E X f g ceive disability pension than cancer survivors without such
£ “ E Z-A|Z22E8RS syndromes. Furthermore, the likelihood of being granted a
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Table 2 Unadjusted relative risks (RRs) and risk differences (RDs) (95% confidence intervals (CIs)) for disability pension (from the national register
on disability pension) among survivors with one or more syndromes

Disability pension at 2-year follow-up

Relative risks® (95 % CI)

Risk differences ® (95% CI)

Syndromes®

Sum of syndromes®

Three syndromes vs none

Two syndromes vs none

One syndrome vs None

Urgency vs no urgency syndrome
Leakage vs no leakage syndrome
Blood vs no blood discharge syndrome

Excessive gas vs no excessive gas discharge syndrome

Excessive mucus vs no excessive mucus discharge syndrome

n=247¢

2.9 (1.6 to 5.1)
2.5 (1.5 to 3.9)
1.2 (0.6 t0 2.3)
1.9 (1.3 to 2.9)
2.1 (14 to 3.1)
2.0 (13 t0 3.2)
1.5 (1.0 t0 2.3)

n = 243°¢

2.9 (1.6 to 5.3)
2.5 (1.5 to 4.0)
1.2 (0.7 to 2.4)
2.0 (1.3 to 3.0)
2.1 (14 to 3.1)
2.1 (1.3 t03.2)
1.5(1.0 t0 2.3)

1.0 (0.6 to 1.6)

1.0 (0.6 to 1.6)

n=2474

35% (10% to 59%)
27% (11% to 42%)
4% (-10% to 17%)
19% (7% to 30%)
22% (9% to 34%)
25% (6% to 43%)
12 % (—2% to 26%)
0% (~13% to 13%)

n = 243°¢

35% (10% to 60%)
27% (12% to 42%)
4% (-9% to 18%)
19% (7% to 31%)
22% (9% to 34%)
25% (6% to 43%)
12 % (—2% to 27%)
0 % (~13% to 13%)

** Unadjusted RR and RD (95% CI) obtained from log-binomial regression analyses using only a Syndrome as a predictor with ‘None/No’ level used as a

reference

¢ Self-reported symptoms were used to build syndrome

9Survivors alive at follow-up in 2008

¢ Excluding survivors who died within the 2-years of follow-up (between 2008 and 2010)
Survivors classified as having several syndromes or one or none. Bold numbers indicate a statistically significant association at 5% level of significance

disability pension increased with each increase in the number of
radiation-induced syndromes.

Our first major finding was that gynaecological cancer sur-
vivors with one or more radiation-induced syndromes had

about double the risk of being granted a disability pension

compared with survivors who had no such syndrome. To the

best of our knowledge, no other studies have investigated the
relationship between specific radiation-induced syndromes

Syndromes Disability pension Relative risk
No. (%) (95% ClI)
Sum of syndromes 9 (53 %) 29(16,5.1) -
Three syndromes o RSl
Two syndromes 22 (45 %) 2.5(15,3.9) x
One syndrome 11(22 %) 1.2(0.6,2.3) =
None 24 (18 %) reference
Urgency syndrome
Yes 35 (38 %) 1.9(1.3,2.9) — .
No 31 (20 %) reference
Leakage syndrome
Yes 32 (42 %) 2.1(1.4,3.1) PR W—
No 34 (20 %) reference
Blood discharge
Yes 15 (48 %) 2.0(1.3,3.2) —_——
No 51 (24 %) reference
Excessive gas discharge
Yes 20 (36 %) 1.5(1.0,2.3) —_—.
No 46 (24 %) reference
Excessive mucus discharge
Yes 15 (27 %) 1.0 (0.6, 1.6) =
No 51 (27 %) reference
\ \ \ \ \ \
0.60 1.0 2.0 3.0 40 6.0

Figure 1. Number (percentage) and relative risk (RR) (95% confidence
interval) of disability pension (data taken from the official register) at the
2-year follow-up. Relative risks (Cls) obtained from log-binomial

Relative risk (95% ClI)

regression analyses using syndromes as a predictor. Self-reported symp-
toms were used to classify survivors having a syndrome. A relative risk of
> 1 indicates harm (No. = number)

@ Springer



840

J Cancer Surviv (2022) 16:834-843

and the risk of disability pension. There are previous studies
that note a greater likelihood of being granted a disability
pension in cancer survivors treated with radiation and/or che-
motherapy; however, the magnitude of this risk is not known.
A Swedish study [12] based on a large population-based co-
hort of gynaecological cancer survivors shows that cancer
patients treated with radiotherapy and/or chemotherapy alone
had a 1.7 times increased risk of being granted a disability
pension compared with those treated with hysterectomy only.
In a recent Norwegian study [13], long-term cervical cancer
survivors were reported to have a two times higher prevalence
of disability pension compared with females in the general
population. In addition, a significantly higher proportion of
cervical cancer survivors on disability pension reported treat-
ment with pelvic radiation combined with chemotherapy com-
pared with cervical cancer survivors in paid work [13].
Furthermore, in a large Danish population-based cohort study,
patients with ovarian cancer had a 2.5 times higher risk of
being granted an early retirement pension than population-
based controls, and patients with cervical cancer had a 1.3
times greater risk than population-based controls [22]. These
risks were adjusted for demographic, health-related character-
istics, and sickness benefit in the year prior to early retirement.
Moreover, a recent Italian study reported increased difficulty
in returning to work among cancer survivors diagnosed with a
malignant tumour and treated with radiation therapy [23]. Our
data indicate that late adverse effects related to defaecation
urgency, faecal leakage, or anal blood discharge may often
be the most likely to lead to a disability pension.

There is some additional information in the literature that
supports the notion that radiation-induced urgency syndrome
and radiation-induced faecal leakage syndrome may decrease
work ability in many cancer survivors, therefore increasing the
risk of disability pension. We have, however, found no such
supporting data in the literature concerning a relation between
anal blood discharge and decrease in work ability. A large US
household survey based on a representative sample of 5,400
adults found that 30% of individuals with gross faecal incon-
tinence described themselves as being too unwell to work or
go to school, as compared with 4.2% among individuals with-
out any gastrointestinal symptoms [24]. A higher rate of work
absenteeism is reported among individuals with gross faecal
incontinence than in individuals without experiencing this
symptom [24]. Cancer survivors receiving radiation therapy
are more likely to report limitations in physical capabilities
and job performance than cancer survivors receiving other
kinds of treatment [25]. Fatigue, lack of energy, and keeping
up with others were among the concerns of these survivors
[25]. Dunberg et al. revealed that faecal incontinence among
gynaecological cancer survivors was self-reported to nega-
tively affect social functioning, ability to work, and quality
of life [16]. Studies employing randomized controlled trials
of radiotherapy for endometrial cancer have reported an
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increase in bowel symptoms among patients treated with pel-
vic radiation therapy [5, 26]. These symptoms have been re-
ported to lead to increased limitations in daily activities and a
higher need to remain close to a toilet, resulting in a lower
level of social activity compared with patients not treated with
radiation therapy [5, 26].

Our second major finding was that the greater the number
of radiation-induced syndromes, the greater the risk of need-
ing a disability pension. Females with both urinary and anal
incontinence have reported a worse quality of life and greater
impairment of physical functioning than females with only
urinary incontinence [27, 28]. In a randomized treatment trial
among prostate cancer patients, an increased symptom burden
was associated with a lower quality of life and sense of well-
being [29]. An increased number of long-term adverse effects
of cancer treatments (surgery, radiotherapy, chemotherapy,
endocrine) were also reported to be associated with decreased
work ability and/or being non-employed among cancer survi-
vors who had mixed diagnoses [30]. Therefore, it is likely that
the higher the number of treatment-related syndromes, the
higher is the impact on the employment and the work ability
of cancer survivors. Thereby, an increasing number of
radiation-induced syndromes are further limiting participation
in working life.

Strengths

One of the many strengths of our study is the large population-
based patient cohort from two large hospitals in Sweden
which together serve a catchment population of 3.5 million
people. In Sweden’s government-funded universal health care
system, all women diagnosed with a gynaecological cancer
are referred to a specific radiotherapy hospital based on their
place of residence.

Also, rather than simply using 28 long-term intestinal
symptoms, we used modified factor analysis to relate these
to six factors termed radiation-induced survivorship
syndromes [14].

Furthermore, by consulting official records of disability
pensions we assessed associations of these syndromes with
disability pension. This reduced the effect of common sources
of bias in prospective research, such as attrition.

Limitations

When it comes to confounding, it should be mentioned that a
potential weakness is that individuals who have these syn-
dromes may have had their radiation therapy delivered in a
different, and perhaps inferior, way to patients who do not
have these syndromes. Against this backdrop, we found that
there was no increased risk of disability pension with in-
creased mucus secretion or flatulence. We did not assess the
different combinations of syndromes due to lack of statistical
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power. There is a possibility that the risk of disability pension
among cancer survivors in this study has been underestimated
because of the death of survivors before they could answer the
questionnaire, assuming that the remaining survivors have had
better health than the deceased ones and also than those who
had already quit working before our study was conducted. In
our sensitivity analysis, we did not discover any notable
changes in results.

Drop-out rate

The drop-out rate in this study is considered relatively low and
there is no indication of any selective drop-out that may have
affected the results of the study.

Misclassification

We consider that misclassification of the radiation-induced
syndromes and disability pension is fairly low; however, any
misclassification will result in dilution of the measure of co-
variation we studied. If we had managed to minimize the
misclassification, our results would probably have been even
more precise.

We were unable to distinguish between survivors receiving
part-time disability pension benefits along with part-time work
and those receiving full-time disability pension benefits be-
cause of leaving the job market. Even though the patient sample
was population-based, it only contained working-aged individ-
uals, making the findings generalizable only to this group. In
addition, findings from this study may be most generalizable to
countries with social insurance systems comparable to that of
Sweden, and less to other countries. Disability pension is a
robust outcome of work disability as this state compensation
requires an insurance physician to evaluate activity impairment
based on the patient records. However, one can expect func-
tional limitations and an impaired work ability among
gynaecological cancer survivors with one or more of the stud-
ied syndromes even in other settings. We would also like to
point out that the official register used was not specifically
developed for research but was formed to be used for adminis-
trative purposes in health care and social welfare.

Unanswered questions

Studies of aspects of occupational life many years after cancer
treatment, quantitative studies, or studies using mixed
methods to combine survivors’ perspectives with quantitative
data on work and/or work ability and radiation-induced intes-
tinal symptoms would add to the existing, scant knowledge.
Randomized controlled trials focusing on strategies to mini-
mize pelvic radiation-induced symptoms for gynaecological
cancer patients are needed. Treatment plans should include
consideration of managing working life after treatment.

Policy implications

The findings highlight the importance of investment in acquir-
ing better technology to deliver smarter and kinder radiother-
apy treatment [31, 32]. Radiotherapy treatment centres should
provide more personal for radiation therapy treatment plan-
ning. More precise and patient-specific optimal radiation
doses should be delivered by using magnetic resonance imag-
ing (MRI)-guided radiotherapy. Another opportunity could be
combining computerized tomography (CT) scans with ultra-
sound imaging to create more comprehensive images
allowing clinicians to better plan and deliver radiotherapy.
The risk of radiation-induced syndromes and work-related
outcome parameters should be considered in the planning of
pelvic radiotherapy. Future studies should investigate novel
interventions and/or rehabilitation programmes to reduce the
burden of these syndromes.
What is already known on this topic?

* Previous studies and reviews have reported the effect of
cancer treatment on both physical and psychological
wellbeing and work-related outcomes

*  Most studies have focused on breast cancer, prostate can-
cer, and colorectal cancer survivors and often concentrate
on fatigue, pain, anxiety, depression, cognition, physical
changes as hair loss, etc.

What this study adds?

» This study reports the effect of pelvic radiation-induced
gastrointestinal syndromes on the granting of disability
pensions among gynaecolcogical cancer survivors

* The study suggests that radiation-induced survivorship
syndromes increase the risk of being granted a disability
pension

» Ttalso suggests a higher risk of disability pension in cancer
survivors several syndromes compared with cancer survi-
vors with fewer syndromes or without syndromes

» Evidence from our study is generally consistent with pre-
vious evidence reporting an increased risk of not returning
to work among cancer survivors treated with radiotherapy
and/or reporting adverse effects of cancer treatment
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