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ABSTRACT

Background: Survival rates for breast cancer (BC) are increasing, leading to growing interest in treat-
ment-related late-effects. The aim of the present study was to explore late effects using Patient-
Reported Outcome Measures in postmenopausal BC survivors in standard follow-up care. The results
were compared to age- and gender-matched data from the general Danish population.

Material and methods: Postmenopausal BC survivors in routine follow-up care between April 2016
and February 2018 at the Department of Oncology, Aarhus University Hospital, Denmark were asked
to complete the EORTC QLQ-C30 and BR23 questionnaires together with three items on neuropathy,
myalgia, and arthralgia from the PRO-CTCAE. Patients were at different time intervals from primary
treatment, enabling a cross-sectional study of reported late effects at different time points after pri-
mary treatment. The time intervals used in the analysis were year <1, 1-2, 2-3, 3-4, 4-5 and 5+. The
QLQ-C30 results were compared with reference data from the general Danish female population.
Between-group differences are presented as effect sizes (ESs) (Cohen'’s d).

Results: A total of 1089 BC survivors participated. Compared with the reference group, BC survivors
reported better global health status 2-3 and 4-5 years after surgery (d =0.26) and physical functioning
2-3 years after (0.21). Poorer outcomes in BC survivors compared with the reference group were found
for cognitive functioning (0-4 and 5+ years), fatigue (0-2 years), insomnia (1-3 years), emotional func-
tioning (3—4 years), and social functioning (<1 year after surgery) with ESs ranging from 0.20 to 0.41.
For the remaining outcomes, no ESs exceeded 0.20.

Conclusion: Only small to medium ESs were found for better global health and physical functioning
and poorer outcomes for cognitive functioning, fatigue, insomnia, emotional functioning, and social
functioning in postmenopausal BC survivors, who otherwise reported similar overall health-related
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quality of life compared with the general Danish female population.

Introduction

Breast cancer (BC) is the most common (non-skin) cancer,
accounting for 1 in 4 cancers in women, and the number of
BC survivors is increasing [1], with five-year survival around
89% [2]. However, the improved survival is often obtained at
a cost, with more intense treatments resulting in persistent
symptoms and late effects. There is an increased interest in
how these late effects influence the longer-term health-
related quality of life (HRQoL). Compared to premenopausal
patients, postmenopausal BC survivors comprise an older
and ageing population, and HRQoL is generally assumed to
deteriorate with age, with at least some studies reporting
declining HRQoL from the late sixties [3,4]. It is often unclear
to what extent symptoms and impaired HRQoL in this
patient group stem from late effects after BC treatment, from
general aging, or a combination of both. It is therefore clinic-
ally relevant to examine the symptoms and functional
impairments of postmenopausal BC survivors and compare

the prevalence and severity of these with the symptoms and
impairments experienced by women of similar age in the
general population.

Despite overall high HRQoL among many BC survivors, a
wide range of symptoms have been described up to several
years after primary diagnosis [5]. Among the common sur-
gery and radiotherapy-related loco-regional late effects are
lymphedema, impaired shoulder functioning, and breast
fibrosis [6-8]. Late effects after systemic treatments include
chemotherapy-induced neuropathies, aromatase inhibitor-
associated myalgia and arthralgia, fatigue, and pain [9-12].
Other commonly reported BC-related late effects are cogni-
tive difficulties, impaired body image, and sexual dysfunc-
tion [13,14].

When collecting systematic data on late effects, Patient
Reported Outcome Measures (PROMs) are core tools [15,16].
So far, relatively few studies have compared results of
PROMs completed by BC survivors with the results found in
reference populations. Using the EORTC QLQ-C30 global
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health status subscale, the results for BC survivors and refer-
ence groups were generally comparable in most studies
[17-19]. In contrast, regarding the more specific subscales,
BC survivors reported higher levels of symptoms, e.g., fatigue
and dyspnea, as well as larger deficits in role, emotional,
social and cognitive functioning [17-21]. Other studies used
the 36-item Short-Form Health Survey (SF-36) questionnaire
[22] and likewise found impairment in HRQoL in BC survivors
compared to the reference populations [23-26]. It should be
noted in one study, differences where moderated by time
since diagnosis with the largest differences closest to diagno-
sis [24], and in two other studies differences between BC
survivors and control groups were only found one year post-
diagnosis with follow-up periods of respectively two years
and ten years [25,26].

Conflicting results have been published in two studies
focusing specifically on postmenopausal BC survivors. In a
Swedish study, the SF-36 scores of 150 postmenopausal BC
survivors were compared with data from a reference popula-
tion revealing better HRQoL in BC survivors as indicated by
higher scores in general health and all investigated domains
[27]. A large US study of 3083 postmenopausal BC survivors
found scores on the 12-item Short-Form Version (SF-12)
physical and mental component scales to be similar to scores
from non-cancer populations [28,29]. While these results
could suggest that the overall HRQoL in postmenopausal BC
survivors is similar to that of non-cancer populations, an
important limitation is that the results of the HRQoL meas-
ures of SF-36 and SF-12 are not directly comparable to the
results of the QLQ-C30, which includes additional symptoms
and domains not found in the SF-36 or SF-12, e.g., self-
reported cognitive impairment.

Taken together, from the available data, it is still unclear
how the symptoms and functioning of postmenopausal BC
survivors as assessed with the QLQ-C30 compare to those of
an age and gender matched reference population. The pre-
sent study adds to existing literature by examining QLQ-C30
data of 1089 postmenopausal BC survivors followed for more
than 5years and comparing the results with the scores of a
Danish reference group.

Material and methods
Design and study population

Since April 2016, all BC survivors receiving routine follow-up
care at the Department of Oncology, Aarhus University
Hospital, have been asked to complete a patient-reported
outcome (PRO) questionnaire before each planned visit, irre-
spective of the time since their diagnosis and treatment. The
aim was to provide better knowledge about symptoms expe-
rienced by patients in the follow-up program prior to the
consultation with the oncologist.

A link and instructions on how to access the Ambuflex
online questionnaire was e-mailed to the patients. In the pre-
sent study we used only the first questionnaire filled out by
patients between April 2016 and February 2018, enabling a
cross-sectional analysis of patients at different time intervals
from their primary breast cancer treatment. Furthermore, in
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the present study, we only analyzed postmenopausal early
BC patients treated according to guidelines of the Danish
Breast Cancer Group (DBCG). Exclusion criteria were preme-
nopausal status, secondary cancer, loco-regional or distant
recurrent disease, and not treated according to DBCG
guidelines.

Questionnaire and registry data

The PRO questionnaire and additional items were chosen in
accordance with the recommendations of the Danish
National Board of Health regarding symptoms to be eval-
uated during follow-up of early stage breast cancer.
Depending on the primary BC treatment received (endocrine
therapy (ET) only, chemotherapy (CT) only, or CT +ET), the
questionnaire was completed on minimum one of the fol-
lowing planned visits after primary treatment: 3 weeks,
3 months, 6 months, 12months, and at 12-month inter-
vals thereafter.

Low risk patients (age 60 years or older, ER positive, HER2-
negative, lymph node negative, and tumor < 10mm) did
not receive any adjuvant systemic therapy and were not fol-
lowed at the oncological department, but had a 12 month
visit at their surgical department, and did not complete the
questionnaire.

The questionnaire included the full EORTC QLQ-C30 [30]
and QLQ-BR23 questionnaires [31] supplemented with three
items on neuropathy, myalgia, and arthralgia from the PRO-
CTCAE-system [32]. The QLQ-C30 provides scores on global
health status, five functional subscales (physical, role, emo-
tional, cognitive, and social) and nine symptom scales (fatigue,
nausea and vomiting, pain, dyspnea, insomnia, appetite loss,
constipation, diarrhea and financial difficulties). The QLQ-BR23
consists of four functional subscales (body image, sexual func-
tioning, sexual enjoyment, and future perspective) and four
symptom scales (systemic therapy side effects, breast symp-
toms, arm symptoms, and upset by hair loss).

Questionnaire data was retrieved from the Ambuflex data-
base. To examine associations of symptoms and late effects
with the adjuvant treatment, data on patient characteristics
and specific treatments were retrieved from the DBCG data-
base and medical records. Data were stored in accordance
with current requirements of the Danish Data Protection
Agency.

Statistical analyses

Surgery was categorized as either lumpectomy or mastec-
tomy. Axillary surgery was categorized as sentinel node
biopsy or axillary lymph node dissection (ALND). Before 2009
some patients had a partial axillary dissection. Radiotherapy
(RT) was categorized as given after lumpectomy vs. mastec-
tomy and local vs. locoregional. Chemotherapy, HER2-tar-
geted treatment and endocrine treatment were categorized
as given or not. For a detailed description of treatment
modalities see Supplementary materials.

The time of the first questionnaire was grouped in yearly
intervals: <1, 1-2, 2-3, 3-4, 4-5 and 5+ years after surgery.
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Differences in patient characteristics between yearly intervals
were tested with chi-squared tests.

First, data from the QLQ-C30 and QLQ-BR23 underwent a
linear transformation according to the EORTC scoring manual
and were presented as functional domain and symptom
scores ranging from 0-100, with higher scores on functional
domains and lower scores on symptom scales representing
higher HRQoL [33]. Although the method of linear transform-
ation has not been validated for PRO-CTCAE data, for the
purpose of comparability, the PRO-CTCAE data also under-
went the same linear transformation. Results were grouped
in yearly intervals to visualize possible indications of time-
dependent changes. One-way analyses of variance (ANOVAs)
were used to test for statistically significant differences in
scores between yearly intervals.

Second, the QLQ-C30 results were compared with refer-
ence data from the general Danish population [34], where
randomly selected persons (n=1832) drawn from the Danish
Civil Registration System were asked to complete the EORTC
QLQ-C30, and data were presented at 10-year age groups for
each gender. Reference data for each postsurgical time inter-
val were calculated based on the age distribution of the
patients at that time interval. Thus, reference data for the <1
year after surgery group reflects data from younger women
compared to e.g. reference data for the 5+ years after sur-
gery group. Between-group differences are presented as
effect sizes (ESs) (Cohen’s d), with values of 0.2, 0.5, and 0.8
considered small, medium, and large, respectively [35].
Statistical differences were tested with one-sample t-tests. To
adjust for multiple comparisons, Holm’'s test was applied
[36]. Previously established Minimally Important Differences
(MIDs) for the EORTC QLQ-C30 were used when interpreting
the clinical relevance of the findings [37].

Third, for domains showing clinical relevant differences
between BC survivors and the reference population, explora-
tive univariate subgroup analyses were performed for age,
type of surgery, ALND, chemotherapy, and radiotherapy.
Differences between BC patients and the reference popula-
tion were presented with ESs.

Statistical analyses were conducted with IBM SPSS
Statistics Version 20.0 and Stata 16.0 (StataCorp, Texas, USA).

Ethics

The study was approved by the Danish Data Protection
Agency and by the Danish Patient Safety Authority.

Results

Initially, the cohort included 1788 postmenopausal patients
in the follow-up program between April 2016 and February
2018. After excluding 167 patients with secondary cancer,
loco-regional or distant recurrent disease, or not treated
according to DBCG guidelines, and 532 patients, who never
completed a questionnaire, a total of 1089 patients were eli-
gible for analysis (Supplementary Figure S1). Non-responders
were older (mean age 68 vs. 64years), more often mastec-
tomised (38% vs. 31%), had often 10+ positive lymph nodes

(9% vs. 3%), less often treated with radiotherapy (no RT 25%
vs. 16%), less treated with chemotherapy (no CT 70% vs.
57%), and less treated with endocrine treatment (89% vs.
93%). Non-responder analyses are shown in Supplementary
Table S1. The number of missing items in each subscale was
generally limited to 1-3%. The exceptions were sexual func-
tioning and sexual enjoyment, which had 6% and 12% miss-
ing items respectively. Missingness for these items was
unrelated to age.

The mean age was 64years (range 37-88). The largest
number of patients, n=318 (29%), were found in the first
year after surgery, explained by the more intensified follow-
up schedule. One hundred and twenty-seven patients
(11.6%) were followed more than 5years after surgery. Of
these, 44 patients had prolonged follow-up due to participa-
tion in clinical trials. Termination of endocrine treatment in
the beginning of the sixth year after surgery was common,
while some had prolonged follow-up for individual clinical
reasons e.g. patient preference. Tumor and treatment char-
acteristics are shown in Table 1.

Questionnaire results

As shown in Table 2, statistically significant differences
between yearly intervals were found for global health status,
fatigue, future perspective, and breast symptoms. Global
health status scores ranged between 71.6 (<1 year after sur-
gery) to 79.6 (2-3years after surgery). Fatigue scores were
highest <1 year after surgery (30.6) and lowest (21.2) 5 or
more years after surgery. Future perspective scores were low-
est (63.4) <1 years after surgery and highest (71.9) 4-5years
after surgery, and the highest breast symptom scores (21.8)
were observed <1 year after surgery while the lowest (11.0)
were found 4-5 years after surgery. No differences between
time of assessment were found for the remaining functional
domains and symptomes.

Comparative analysis

BC survivors reported better Global Health Status at 2-3 and
4-5 years after surgery and physical functioning at 3-4 years
compared with the reference group. Poorer outcomes in BC
survivors compared with the reference group were found for
cognitive functioning (0-4, and 5+ years), fatigue (0-2 years),
insomnia (1-3 years), emotional functioning (3-4 years), and
social functioning (<1 year after surgery). The between-
group differences are shown in Figure 1 with effect sizes. All
statistically significant differences corresponded to effect
sizes ranging between small (0.2) and medium (0.5). For the
remaining functional domains and symptom scales, no differ-
ences exceeded an effect size of d=0.2. (For exact effect
sizes and p-values, see Supplementary Table S2). Differences
between BC survivors and the reference group exceeding
MIDs were only found for cognitive functioning at year 0-4
and 5+ after surgery with poorer outcomes in BC survivors
compared to the reference group.
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Table 1. Patient and treatment characteristics.
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Year after surgery

<1 1-2 2-3 3-4 4-5 5+
N % N % N % N % N % N % N %  p Value
All 1089 100% 318 29% 186 17% 162 15% 152 14% 144 13% 127 12%
Age at surgery 37-44 2 0% 0 0% 1 1% 1 1% 0 0% 0 0% 0 0% <.001
(years) 45-54 129 12% 26 8% 22 12% 26 16% 18 12% 15 10% 22 17%
55-64 470 43% 117 37% 78 42% 63 39% 73 48% 66 46% 73 57%
65-74 377 35% 122 38% 65 35% 58 36% 55 36% 52 36% 25 20%
75-84 104 10% 48 15% 19 10% 13 8% 6 4% 1 8% 7 6%
85-88 7 1% 5 2% 1 1% 1 1% 0 0% 0 0% 0 0%
Year of surgery 2005-2009 35 3% 0 0% 0 0% 0 0% 0 0% 0 0% 35 28% <.0001
2010-2014 560 51% 0 0% 31 17% 141 87% 152 100% 144 100% 92 72%
2015-2018 494  45% 318 100% 155 83% 21 13% 0 0% 0 0% 0 0%
Type of surgery  Mastectomy 343 31% 98 31% 67 36% 56 35% 47 31% 40 28% 35 28% 49
Lumpectomy 746 69% 220 69% 119 64% 106 65% 105 69% 104 72% 92 72%
ALND No 589 54% 197 62% 93 50% 98 60% 77 51% 67 47% 57 45% .012
Partial intervention 135 12% 37 12% 26 14% 16 10% 22 14% 18 13% 16 13%
Yes 365 34% 84 26% 67 36% 48 30% 53 35% 59 41% 54 43%
Positive 0 688 63% 219 69% 105 56% 102 63% 101 66% 82 57% 79 62% 18
lymph nodes 1-3 287 26% 72 23% 56 30% 44 27% 37 24% 43 30% 35 28%
4-9 77 7% 15 5% 16 9% 12 7% 8 5% 17 12% 9 7%
10+ 37 3% 12 4% 9 5% 4 2% 6 4% 2 1% 4 3%
HER2 status Negative 958 88% 295 93% 159 85% 138 85% 130 86% 125 87% 111 87% .068
Positive 131 12% 23 7% 27 15% 24 15% 22 14% 19 13% 16 13%
ER status Negative 62 6% 16 5% 19 10% 9 6% 3 2% 3 2% 12 9% .035
1-9% positive 21 2% 8 3% 4 2% 3 2% 2 1% 2 1% 2 2%
> =10% positive 1006 92% 294 92% 163 88% 150 93% 147 97% 139 97% 113 89%
Type of No 178 16% 44 14% 37 20% 30 19% 29 19% 22 15% 16 13% .0029
radiotherapy Locoregional after mastectomy 183 17% 56 18% 36 19% 30 19% 20 13% 23 16% 18 14%
Regional after mastectomy 1 0% 0 0% 0 0% 0 0% 1 1% 0 0% 0 0%
Locoregional after lumpectomy 139 13% 32 10% 26 14% 18 11% 21 14% 27 19% 15 12%
Residual breast after lumpectomy 519  48% 148 47% 83 45% 77 48% 73 48% 64 44% 74 58%
Partial breast irradiation 69 6% 38 12% 4 2% 7 4% 8 5% 8 6% 4 3%
Boost tumor bed No 1065 98% 306 96% 180 97% 159 98% 151 99% 142 99% 127 100% .055
10Gy/5fx 4 0% 1 0% 0 0% 2 1% 0 0% 1 1% 0 0%
16Gy/8fx 20 2% 11 3% 6 3% 1T 1% 1 1% 1 1% 0 0%
Chemotherapy No 619 57% 215 68% 82 44% 78 48% 8 57% 97 67% 61 48% <.0001
Yes 470  43% 103 32% 104 56% 84 52% 66 43% 47 33% 66 52%
HER2 targeted No 974 89% 305 96% 160 86% 139 86% 131 86% 127 88% 112 88% <.001
therapy Yes 15 1% 13 4% 26 14% 23 14% 21 4% 17 12% 15 12%
Endocrine No 80 7% 28 9% 24 13% 10 6% 3 2% 3 2% 12 9% <.001
treatment Yes 1009 93% 290 91% 162 87% 152 94% 149 98% 141 98% 115 91%
p Values tested with chi-squared test.
Explorative analysis Discussion

When further exploring the scores with the largest differen-
ces from the reference group, patients under 65 years of age
had lower cognitive functioning compared to the reference
population, with the ES (d) being larger than 0.4 at year 0-4
and 5+ after surgery. As seen in Figure 2, this was in con-
trast to older patients (>65), who reported similar cognitive
functioning as the reference population. Patients who had
received chemotherapy reported lower cognitive functioning
than the reference population (ES (d) >0.4 at year 0-4 and
5+ after surgery) in contrast to patients who had not
received chemotherapy who reported similar cognitive func-
tioning as the reference population. ALND, type of surgery,
and radiotherapy was not associated with self-reported cog-
nitive functioning.

As shown in Figure 3, patients who had received chemo-
therapy felt more fatigued than the reference population,
with an ES (d) >0.4 found at year <1 and 3-4 after surgery.
Patients who had not received chemotherapy reported simi-
lar levels of fatigue as the reference population. Age, ALND,
type of surgery, and radiotherapy was not associated
with fatigue.

Using a cross-sectional approach, we analyzed PRO data
from a cohort of 1089 postmenopausal BC survivors who at
different time points after early breast cancer treatment had
completed the EORTC QLQ-C30 and other items. When com-
paring the QLQ-C30 scores of postmenopausal BC survivors
with the scores found in a reference sample of Danish
women from the general population, BC survivors reported
better Global Heath Status and physical functioning, poorer
cognitive and emotional functioning, and higher levels of
fatigue and insomnia. The differences were generally small,
and clinically significant differences exceeding the MID were
only found for cognitive function. No differences between BC
survivors and women in the general population were found
for the remaining subscales.

Our results generally support previous findings of compar-
able overall HRQoL in BC survivors and reference popula-
tions, although a more uneven picture emerges when
examining scores on functional domain and symptom scales.
Most studies, using the EORTC QLQ-C30, have found statistic-
ally significant deficits in multiple functioning domains
[17-21], and symptom scales [18-21] among BC survivors. In
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Table 2. Trend over time for QLQ-C30, QLQ-BR23 and CTCAE scores.

Year after surgery

N=1089 <1 (N=318) 1-2 (N=186) 2-3 (N=162) 3-4 (N=152) 4-5 (N=144) 5+ (N=127)
Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) p Value
QLQ-C30
Global health status® 752 (20.7) 716 (21.7) 744 (19.3) 79.6 (18.9) 743  (22.4) 79.0 (19.0) 764 (20.5) <.001
Physical functioning® 85.7 (17.5) 841 (18)5) 847 (176) 888 (15.6) 853 (19.2) 86.2 (16.3) 87.0 (16.1) .098
Role functioning® 83.1 (23.6) 80.2 (24.1) 829 (22.6) 848 (24.3) 83.0 (24.2) 86.1 (22.9) 856 (22.2) .097
Emotional functioning® 84.1 (188) 825 (18.1) 83.7 (17.3) 85.2 (20.2) 82.2 (21.5) 872 (17.6) 85.9 (18.1) .093
Cognitive functioning® 834 (20.3) 815 (21.5) 823 (18.7) 843 (20.2) 83.8 (22.0) 86.6 (17.5) 845 (20.2) A7
Social functioning® 886 (193) 867 (19.7) 89.0 (18.1) 896 (184) 873 (22.1) 90.5 (19.1) 90.7 (17.7) 23
Fati%ueb 264 (22.6) 306 (22.7) 29.5 (22.0) 247  (23.0) 249 (24.7) 212 (20.5) 214 (203) <.0001
Pain 209 (24.0) 225 (24.7) 222 (23.6) 18.8  (244) 19.7  (23.7) 208 (24.7) 19.1  (23.6) .52
Insomnia® 303  (30.00 295 (279 36.1  (31.3) 319 (30.5) 293  (324) 264  (29.6) 269 (29.5) .042
QLQ-BR23
Body Image® 86.2 (20.8) 86.5 (20.0) 839 (22.7) 873 (18.8) 83.2 (24.6) 884 (18.2) 88.0 (19.7) 14
Sexual functioning® 180 (219 184 (223) 156  (21.6) 189 (22.1) 195 (21.8) 185 (21.2) 17.4  (22.0) .67
Sexual enjoyment? 509 (30.5) 49.6 (30.1) 511 (32.7) 520 (28.9) 48.7  (29.8) 49.7  (32.6) 593 (28.9) .64
Future perspective® 66.6 (27.00 634 (26.7) 64.5 (28.7) 70.1  (22.8) 63.2 (30.4) 719 (25.9) 716  (25.2) .0013
Systemic therapy side effects® 16.4 (14.3) 175 (14.1) 16.7 (13.5) 16.2  (14.6) 16.7 (15.3) 155 (14.7) 13.8  (13.4) 24
Breast Symptomsb 160 (17.1) 218 (17.9) 17.8  (19.6) 129  (143) 13.0 (15.9) 11.0 (14.2) 121 (14.1) <.0001
Arm symptomsb 16.0 (19.8) 16,5 (19.0) 18.1  (20.6) 13.6 (17.7) 163 (21.1) 16.5 (22.7) 134  (18.1) 25
Upset by hair loss® 388 (36.2) 375 (36.2) 350 (37.2) 351 (346) 414 (372) 415 (35.6) 441  (37.7) .83
PRO-CTCAE
Neuropathyb 16.0 (244) 155 (25.1) 19.8 (26.1) 135  (23.7) 157  (22.8) 142 (22.5) 171 (247) .20
Arthralgiab 323 (27.00 323 (27.7) 331 (25.8) 319 (26.2) 333 (29.0) 33.0 (27.7) 29.7 (24.4) 9N
Myalgia® 292 (269) 278 (27.2) 31.8  (25.7) 292 (26.8) 30.5  (29.1) 315  (28.1) 244  (233) 17

All scores ranging from 0-100, with higher scores on functional domains® representing higher HRQoL, whereas higher scores on symptom scales® represents

higher symptom burden.

Dyspnea, nausea, vomiting, appetite loss, constipation, diarrhea and financial difficulties were all low scoring items and not displayed.
QLQ-C30: EORTC Core Quality of Life Questionnaire; QLQ-BR23: EORTC Breast Cancer-specific Quality of Life Questionnaire; PRO-CTCAE: Patient Reported
Outcome version of the Common Terminology Criteria for Adverse Events; SD: Standard Deviation.

p Values tested with one-way analyses of variance (ANOVAs).

line with these studies we found poorer cognitive function-
ing among BC survivors throughout the follow-up period
and higher level of fatigue and insomnia, respectively
0-2years and 1-3years after surgery, compared to the refer-
ence group. Subject to the cross-sectional design of our
study, the latter results for fatigue and insomnia could sug-
gest some deficits in HRQoL in BC survivors are reduced over
time, also described in three previous studies using the SF-
36 [24-26]. In contrast to existing literature and our results,
one study investigating specifically postmenopausal BC survi-
vors with the SF-36 found better HRQoL on multiple sub-
scales among postmenopausal BC survivors compared with a
reference sample [27].

As even small, clinically non-significant differences may
become statistically significant in large samples, it is relevant
to evaluate the differences found between BC survivors and
reference groups in terms of their magnitude, i.e., their effect
sizes, and their relevance. Using a recently proposed MID for
the QLQ-C30 [37], only self-reported cognitive functioning
appeared to be clearly impaired in BC survivors when com-
pared with the general population of women in the same
age groups. Further examination of the findings showed that
self-reported impairment of cognitive function in BC survi-
vors was associated not only with older age, which could be
expected, but also with having received chemotherapy.
Similar results were reported in a sample of 441 BC survivors
two years after diagnosis with women who had received
adjuvant chemotherapy reporting impaired cognitive func-
tion on the QLQ-C30 compared with women who had not
received chemotherapy [38]. However, in 1889 recurrence-

free survivors from a national cohort of women treated for
primary BC, no differences in self-reported cognitive function
were found at 7-9years after diagnosis between those who
had received systemic therapies and those who had not [39].
The results could be interpreted as suggesting that the rela-
tive impact of having received chemotherapy is reduced
over time. It should, however, be noted that while the QLQ-
C30 assesses cognitive impairment with only two items, the
latter study of long-term self-reported cognitive impairment
used the 25-item, three-subscale Cognitive Failures
Questionnaire [40,41], and the comparability of the two
instruments is not known.

Better global health was found in postmenopausal BC sur-
vivors at 2-3 and 4-5years after surgery compared to the
reference group, a result not described in existing literature,
except for one study [27]. Previous research suggest such
findings may not necessarily reflect a true difference in QolL,
but could be due to response shift, also labeled the ‘well-
being paradox’, which suggests that patients may alter the
way they understand and answer, e.g., HRQoL questionnaires,
because of recalibration, reprioritizing, and reconceptualizing
in the light of their cancer diagnosis and treatment experi-
ence [42].

Additional findings worth noting include the higher lev-
els of fatigue in the first year and 3-4 years after surgery
found in women having received chemotherapy. This result
is supported by previous findings, e.g., of a cohort study of
1957 BC survivors which found overall fatigue comparable
to that reported by a matched general population sample,
but also found more severe fatigue in a subgroup of
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Figure 1. Changes in QLQ-C30 scores over time after surgery and compared to the Danish general population. The normative data of the reference group were
adjusted for different age distributions at each time interval. Absolute effect sizes: white circle: <0.2; black circle: 0.2-0.4; black triangle: >0.4.

women who had received chemotherapy [43]. Furthermore,
our data suggested strikingly low levels of sexual function
in BC survivors. This is in contrast to the results of other
studies using the same PRO measures. E.g., in a Dutch study
of 175 women following breast-conserving therapy for BC
[44], sexual functioning scores assessed with the QLQ-BR23
ranged between 72.8 and 79.6, compared with 16.6 to 19.5
in our sample. On the other hand, an Australian study
found self-reported sexual function problems in 70% of a
BC survivor population (n=1011), and postmenopausal sta-
tus was a significant predictor thereof. Our data suggest
that impaired sexual function may be an under-recognized
problem in postmenopausal BC survivors warranting further
research, including comparisons with appropriate refer-
ence groups.

Taken together, with the exception of self-reported cogni-
tive function, our results suggest that on average, the overall
HRQoL of BC survivors seems comparable to the that of
women of similar age in the general population. However,
this does not rule out the possibility that a smaller group of
BC survivors may experience severe functional impairment or
high levels of symptoms, while others may even experience
higher levels of QoL due to adjustments in life style after the
cancer experience. It could therefore be appropriate to move
beyond investigating mean scores and identify how symp-
toms and late effects may develop and change over time in
subgroups of patients and survivors. A recent study measur-
ing responses to the QLQ-C30 in 250 BC patients over a
1-year period after completion of radiotherapy thus found
three distinct types of clusters of trajectories for all outcome
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Absolute effect sizes: circle: <0.4; triangle: >0.4.

(A) Age
100

@ < 64 years
@ > 64 years
80

60

40

FA score (mean +£1SD)

20

0 <1 1121723134145 " 5+
Year after surgery

Radiotherapy

C

100
@ No

@ Yes

80

60

40

FA score (mean £1SD)

20

0

F<1T12T723734T7T45T
Year after surgery

5+ 1

(B) Surgery

@ Mastectomy
@ Lumpectomy

40

FA score (mean +1SD)

20

O'51'1—2'2—3'3—4'4—5'5+'
Year after surgery
(E) Chemotherapy

@ No
@ Yes

N
o

FA score (mean +1SD)

N
o

0

F<1T12T23T734T45T !

Year after surgery

5+

(C) ALND
100

@ No / partial
@ Yes

80

FA score (mean £1SD)

12 123 1 34 T 45
Year after surgery

Figure 3. Subgroup analysis of fatigue. The normative data of the reference group were adjusted for different age distributions at each time interval. Absolute

effect sizes: circle: <0.4; triangle: >0.4.



variables, i.e., stable trajectories of high, medium, and low
HRQoL [45], suggesting that identifying the predictors of the
trajectories could identify those with special rehabilita-
tion needs.

A primary strength of our study is that the results were
obtained from a relatively large unselected group of postme-
nopausal BC survivors asked to provide data to be used in
subsequent consultations. We believe that this increases the
external validity of our findings and provide data to be used
in the clinical setting when discussing pros and cons of adju-
vant treatment with the patients. Based on our clinical
experience, the use of PROs have made consultations more
patient-centered as they highlight self-reported symptoms.
An important limitation which applies to many studies in
the field is that we do not have baseline data recorded
prior to adjuvant therapy. Such data are relevant when
assessing the possible role of adjuvant therapy in the devel-
opment of late effects. A second limitation could be that
HRQoL measures such as the QLQ-C30 may not sufficiently
cover the symptoms and late effects experienced by many
cancer survivors, e.g., fear of cancer recurrence [46] and
persistent pain [12]. A third limitation, non-responders were
a large group of patients (n=532) and differed by older
age and less adjuvant treatment. We believe this finding
reflects one of the costs of conducting online question-
naires in the real-life clinical setting, and highlights an
unmet need for a specialized focus on older people filling
out PRO questionnaires.

On average, postmenopausal BC survivors reported similar
scores on the QLQ-C30 compared with the same age groups
in the general Danish female population. Small-to-medium
differences were found for better global health status and
physical functioning, poorer cognitive and emotional func-
tioning, and higher levels of fatigue and insomnia among BC
survivors. Additional data from the QLQ-BR23 indicated low
levels of sexual function. Future research is recommended to
use trajectory analyses to identify BC survivors with special
rehabilitation needs.
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