
Cancer Medicine. 2020;9:8713–8721.     | 8713wileyonlinelibrary.com/journal/cam4

Received: 8 July 2020 | Revised: 18 August 2020 | Accepted: 2 September 2020

DOI: 10.1002/cam4.3476  

O R I G I N A L  R E S E A R C H

Age-specific prevalence and determinants of depression in long-
term breast cancer survivors compared to female population 
controls

Daniela Doege1  |   Melissa S. Y. Thong1  |   Lena Koch-Gallenkamp2  |   Lina Jansen2  |   
Heike Bertram3 |   Andrea Eberle4  |   Bernd Holleczek5  |   Ron Pritzkuleit6 |   
Annika Waldmann7,8  |   Sylke R. Zeissig9  |   Hermann Brenner2,10,11  |   Volker Arndt1

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium, provided the original 
work is properly cited.
© 2020 The Authors. Cancer Medicine published by John Wiley & Sons Ltd.

1Unit of Cancer Survivorship, Division 
of Clinical Epidemiology and Aging 
Research, German Cancer Research 
Center (DKFZ), Heidelberg, Germany
2Division of Clinical Epidemiology 
and Aging Research, German Cancer 
Research Center (DKFZ), Heidelberg, 
Germany
3Cancer Registry of North Rhine-
Westphalia, Bochum, Germany
4Bremen Cancer Registry, Leibniz 
Institute for Prevention Research and 
Epidemiology - BIPS, Bremen, Germany
5Saarland Cancer Registry, Saarbrücken, 
Germany
6Cancer Registry of Schleswig-Holstein, 
Lübeck, Germany
7Hamburg Cancer Registry, Hamburg, 
Germany
8Institute of Social Medicine and 
Epidemiology, University Lübeck, 
Lübeck, Germany
9Cancer Registry of Rhineland-Palatinate, 
Mainz, Germany
10Division of Preventive Oncology, 
German Cancer Research Center (DKFZ), 
Heidelberg, Germany
11German Cancer Consortium (DKTK), 
German Cancer Research Center (DKFZ), 
Heidelberg, Germany

Correspondence
Daniela Doege, German Cancer Research 
Center (DKFZ), Cancer Survivorship 
(C071), PO Box 101949, 69009 

Abstract
Background: Depression is more prevalent in breast cancer (BC) survivors than in 
the general population. However, little is known about depression in long-term survi-
vors. Study objectives were: (1) to compare the age-specific prevalence of depressive 
symptoms (a) in BC survivors vs female population controls, (b) in disease-free BC 
survivors vs BC survivors with self-reported recurrence vs controls, and (2) to explore 
determinants of depression in BC survivors.
Methods: About 3010 BC survivors (stage I-III, 5-16 years post-diagnosis), and 1005 
population controls were recruited in German multi-regional population-based stud-
ies. Depression was assessed by the Geriatric Depression Scale-15. Prevalence of 
mild/severe and severe depression only were estimated via logistic regression, con-
trolling for age and education. Multinomial logistic regression was used to explore 
determinants of mild and severe depression.
Results: Compared with population controls, BC survivors were more likely to report 
mild/severe depression (30.4% vs 23.8%, p = .0003), adjusted for age and education. 
At all age groups <80 years, prevalence of both mild/severe and severe depression 
only was significantly higher in BC survivors, while BC survivors ≥80 years reported 
severe depression less frequently than controls. BC survivors with recurrence reported 
significantly higher prevalence of mild/severe depression than disease-free survivors 
and controls, but prevalence in disease-free survivors and controls was comparable. 
Age, income, living independently, recurrence, and BMI were significant determi-
nants of mild depression in BC survivors. Age, education, employment, income, re-
currence, and BMI were significant determinants of severe depression.
Conclusions: Long-term BC survivors <80 years report significantly higher prev-
alence of depressive symptoms than controls, which might be explained by recur-
rence and individual factors. The findings suggest that depression in BC survivors is 
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1 |  BACKGROUND

Breast cancer (BC) is the most commonly diagnosed cancer 
in women, with more than 2 million new cases worldwide 
in 2018.1 Better prognosis and demographic aging lead to 
a steadily increasing number of long-term cancer survivors 
(≥5 years post-diagnosis).2 However, persisting detriments in 
health-related quality of life can still be found in long-term 
survivors, resulting in lower functioning and higher symptom 
burden compared to general population.3-5 These lingering 
problems are associated with psychological distress and may, 
therefore, represent risk factors for the development of affec-
tive disorders.6

A systematic review analyzed the prevalence of de-
pression in short-term BC survivors (on average 3.9 years 
post-diagnosis), finding prevalence rates of 9% to 66% for 
any symptoms of depression and of 3% to 42% for severe 
symptoms of depression.7 The wide range might be due to 
differences in time since diagnosis, depression scale, and 
severity level.7

Only a small number of cross-sectional studies have 
looked at depressive symptoms in long-term BC survivors.8 
A US study found that 13% of the included disease-free BC 
survivors (5-10  years post-diagnosis) met clinical defini-
tions of being depressed,9 but no control group was involved. 
In a German study, 17% of survivors of different cancers 
5-10  years post-diagnosis reported moderate to severe de-
pression, with BC survivors reporting the highest mean 
scores.10 In comparison to the general population, cancer 
survivors <70  years were more depressed than same-aged 
controls in this study, while there was no difference at older 
age.10 Comparison to age-matched controls is crucial as mild 
depression is generally more frequent at higher age,11 but is 
only considered in a few studies.

Further, only few studies in long-term BC survivors have 
looked at determinants of depression. Being overweight 
or obese are reciprocally associated with depression.12 
Specifically in women with BC shortly after treatment, per-
sonal factors (eg, partnership, having children) and social 
factors (socioeconomic status, social contact),13 treatment-re-
lated variables,13 and poor body image were associated with 
depression, with the latter factor even more so when the part-
ner shows little empathy.14 It is of interest to identify which 
factors are associated with depression in long-term BC survi-
vors and whether these factors differ in same-aged controls. 

Such information will assist to determine whether specific 
prevention strategies are needed for BC survivors.

Pertinent studies also did not account for different dis-
ease trajectories such as remission and recurrence states.15 
Recurrence in BC is associated with distress, hopeless-
ness, and impairments in physical, functional, and emo-
tional well-being.16,17 These factors can also be related to 
depression.

The objectives of this population-based study are to com-
pare the prevalence of depression in (1) BC long-term sur-
vivors (stage I to III at primary diagnosis) vs female general 
population controls, (2) BC long-term survivors who re-
mained disease-free after treatment vs those with self-report 
of recurrence, and (3) to assess potential factors associated 
with depression in BC survivors and controls.

2 |  METHODS

2.1 | Study population

Participants were recruited in two multi-regional popu-
lation-based studies in Germany, CAESAR+ (“Cancer 
Survivorship—A multi-regional population-based study”) 
and LINDE (“Lebensqualität in Deutschland”—Quality 
of life in Germany). All procedures were performed after 
approval by the responsible institutional ethics commit-
tees. Written informed consent was obtained from each 
participant.

2.1.1 | CAESAR+ (BC survivors)

The CAESAR+ study included long-term breast, colo-
rectal, and prostate cancer survivors diagnosed between 
1994 and 2004, and reported to one of six participat-
ing German cancer registries (Bremen, Hamburg, North 
Rhine-Westphalia, Rhineland-Palatinate, Saarland, and 
Schleswig-Holstein).18 Inclusion criteria were age at di-
agnosis 20-75  years and a histological confirmation of 
the cancer. Participants answered postal questionnaires 
between March 2008 and May 2011. Non-respondents re-
ceived up to two reminder letters and a telephone contact. 
Out of the 6553 BC survivors contacted, 3045 completed 
the full-length questionnaire (response rate: 46.5%) and 
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were eligible for the present analysis. Respondents with 
stage IV (M1) at primary diagnosis (n = 35) were excluded 
in this analysis, leading to a final sample of 3010 BC sur-
vivors (Figure S1).

2.1.2 | LINDE (population controls)

The LINDE study aimed to provide reference values on a 
range of patient-reported outcomes from a representative 
sample of the German population. A total of 10,580 men 
and women, aged 18 and above, stratified by age and sex, 
were randomly selected from the general German population 
via regional municipal offices. Data were collected between 
2013 and 2014 by postal questionnaire. Non-respondents 
received two follow-up reminder letters and a telephone 
contact (or one mailed reminder and a home visit, if neces-
sary). In total, 2849 individuals participated (response rate: 
29%). As a comparison group for BC survivors, only females 
who completed the full-length questionnaire (n  =  1306) 
were included. Women with self-reported history of cancer 
(n = 165) and who were younger (<30 years, n = 124) or 
older than the BC sample (>89 years, n = 12) were excluded 
for this analysis. The final sample comprised 1005 female 
LINDE participants.

2.2 | Measurements

2.2.1 | Depression

Depression was assessed by the German short form 
Geriatric Depression Scale (GDS-15)19,20 in both sam-
ples. The GDS-15 is a screening instrument with 15 di-
chotomous items and a resulting sum score of 0-15. Of 
the different proposed cut-off scores,21 we used the fol-
lowing22: Sum score <5 no depression, ≥5 suggestive 
of a mild depression (“mild depression”), ≥11 sugges-
tive of a severe depression (“severe depression”). The 
GDS-15 was chosen with respect to the mean age of the 
elderly sample. In contrast to other depression screen-
ing instruments, the yes-no-items are thought to be easy 
to understand and the scale can be answered in a short 
time.19

2.2.2 | Sociodemographic and clinical data

In both studies, the questionnaires included sociodemo-
graphic, personal, and clinical information such as marital 
status, education, income, comorbidities, weight, and body 
size. In BC survivors, information on treatment and on recur-
rence, metastasis or new cancer (“disease recurrence”) since 

initial diagnosis were also assessed via self-report. The par-
ticular cancer registries provided additional clinical informa-
tion on cancer survivors such as year of diagnosis and cancer 
stage.

2.3 | Statistical analysis

Differences between the characteristics of BC survivors and 
controls were evaluated with Cochran-Mantel-Haenszel 
tests (CMH). Dummy variables were created for each char-
acteristic to allow for a comparison by variable level and 
to allow for age standardization. The age distribution of 
population controls reflected a stratified sampling scheme 
but was still significantly different from that of BC sur-
vivors (mean age 58.7 vs 65.3  years). Consequently, for 
the comparison of further characteristics, we used direct 
standardization by age (categorized as 30-49, 50-59, 60-
69, 70-79, and 80-89 years) to adjust the age distribution of 
population controls to that of BC survivors. The compari-
son of BC survivors with and without recurrence was also 
done using dummy variables and CMH tests, but without 
age standardization.

Prevalence of mild/severe and severe depression only (ac-
cording to GDS cut-off-scores) was estimated via logistic re-
gression, controlling for age and education by including these 
factors in all models (age: categorized as 30-54, 55-59, 60-
64, 65-69, 70-74, 75-79, 80-84, and 85-89 years, education: 
categorized as ≤9 years, 10-11 years, ≥12 years). Contrasts 
were estimated to compare subgroups. Mild depression was 
not analyzed as intermediate distinct category in subgroup 
comparison, as otherwise a higher prevalence of severe de-
pression in one group could have led to a lower prevalence 
of mild depression in this group. Employment status and co-
morbidity also differed between BC survivors and controls, 
but were not included for adjustment, as they reflect the sit-
uation at the time of the survey and differences could also be 
cancer-related.

For age-stratified comparison of depression prevalence, 
age at the survey was categorized as follows: 30-49, 50-59, 
60-69, 70-79, and 80-89  years. Further stratification was 
done by self-reported recurrence status of BC survivors at 
survey (disease recurrence vs disease-free).

Multinomial logistic regression was applied to explore de-
terminants of mild and severe depression in BC survivors and 
controls. Both outcomes were modeled simultaneously. The 
regression model for controls comprised the same factors 
as the model for BC survivors, except for the cancer-related 
variables.

We employed multiple imputation, based on the Markov 
Chain Monte Carlo method with 25 repetitions, to reduce 
possible bias due to missing values (in general less than 
10%). All analyses were conducted with SAS (version 9.4 
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for Windows; SAS Institute Inc). A p-value <.05 (two-sided) 
was considered statistically significant.

3 |  RESULTS

3.1 | Non-respondent analysis

As reported previously, respondents and non-respondents of 
the CAESAR+ study were comparable on most variables, 
except that respondents were slightly younger at diagnosis, 
had a shorter time since diagnosis, and were less likely to 
have distant metastasis/ stage IV disease.5

3.2 | Study population characteristics

Even after age standardization, BC survivors reported lower 
education (≤9 years of education: 54.3% vs 43.5%; ≥12 years: 
17.6% vs 25.2%), were less likely to work full-time (7.5% vs 
13.6%), and were more often retired at the time of the survey 
(49.9% vs 43.8%) in comparison to controls. BC survivors re-
ported higher proportions of heart failure (9.3% vs 6.4%) and 
ever having had depression (22.9% vs 18.9%). There were no 
differences in having a partner or children (Table 1).

BC survivors with recurrence in contrast to disease-free 
survivors were more often of a younger age (30-49  years) 
at survey (11.8% vs 6.5%). They had less often stage I at 

T A B L E  1  Description of breast cancer (BC) survivors (stage I to III at diagnosis) and population controls

BC survivors Population controls Diff. unadj.b Diff. adj.b 

n % n % % adj.a % P (CMH) % P (CMH)

Total 3010 100.0 1005 100.0

Mean age (SD) 65.3 (9.6) 58.7 (14.3) 4.7 <0.0001

Age at survey

30-49 216 7.2 309 30.7 7.2 −23.5 <0.0001 — —

50-59 597 19.8 222 22.1 19.8 −2.3 0.12 — —

60-69 1083 36.0 209 20.8 36.0 15.2 <0.0001 — —

70-79 962 32.0 160 15.9 32.0 16.1 <0.0001 — —

80-89 152 5.0 105 10.4 5.0 −5.4 <0.0001 — —

Education

≤9 y 1633 54.3 347 34.5 43.5 19.8 <0.0001 10.7 <0.0001

10 y 848 28.2 339 33.7 31.3 −5.5 0.001 −3.1 0.12

≥12 y 529 17.6 319 31.8 25.2 −14.2 <0.0001 −7.6 <0.0001

Employment

Full-time 225 7.5 207 20.6 13.6 −13.1 <0.0001 −6.1 <0.0001

Part-time 434 14.4 259 25.8 16.9 −11.4 <0.0001 −2.5 0.05

Unemployed 47 1.6 28 2.8 2.4 −1.2 0.0253 −0.8 0.16

Housewife 694 23.1 181 18.0 20.1 5.1 0.0010 3.0 0.10

(Early) Retirement 1503 49.9 288 28.6 43.8 21.3 <0.0001 6.1 0.0015

Other 106 3.5 42 4.2 3.2 −0.7 0.36 0.3 0.63

Having a partner 2141 71.1 726 72.2 71.0 −1.1 0.52 0.1 0.88

Having children 2556 84.9 833 82.9 85.5 2.0 0.13 −0.6 0.67

Comorbidities (self-report)

Stroke 76 2.5 22 2.2 2.7 0.3 0.58 −0.2 0.82

Myocardial infarction 58 1.9 12 1.2 1.5 0.7 0.12 0.4 0.50

Heart failure 281 9.3 57 5.7 6.4 3.6 0.0004 2.9 0.0092

Diabetes mellitus 317 10.5 88 8.8 11.0 1.7 0.13 −0.5 0.73

Depression (ever before) 691 22.9 206 20.5 18.9 2.4 0.12 4.0 0.0215

Note: All results are based on 25 imputations of missing values. Numbers might not add up to total sample size due to rounding of multiple imputation results. 
Percentages might not add up to 100% due to rounding of percentages.
aAdjusted to age distribution of cancer survivors cohort. 
bDiff. in proportions among controls minus survivors. 
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diagnosis (34.2% vs 46.7%) and more often stage II (53.1% vs 
45.7%) or stage III (12.7% vs 7.7%). Also, they reported less 
breast-conserving therapy (55.6% vs 78.1%) and were more 
likely to be treated with chemotherapy (69.5% vs 58.6%). No 
significant differences were found with respect to axilla dis-
section, radio-, or hormone therapy (Table 2).

3.3 | Prevalence of depression in BC 
survivors vs controls

Overall, mild/severe depression was found in 30.4% of BC 
survivors and in 23.8% of population controls (p =  .0003), 
and severe depression only in 4.7% of BC survivors and 3.8% 
of controls (p = .22) (adjusted for age and education, data not 
shown).

When stratified by age, the prevalence of mild/severe de-
pression was significantly higher in BC survivors than con-
trols at all age groups <80 years, while at ≥80 years there 

was no difference between the groups (Figure 1A). The prev-
alence of severe depression was significantly higher in BC 
survivors than controls at all age groups <80 years. However, 
in age group 80-89  years, the prevalence was significantly 
lower in BC survivors compared to controls (Figure 1B).

3.4 | Prevalence of depression in BC survivors 
with recurrence vs disease-free BC survivors

When further stratifying BC survivors according to re-
currence status at survey, BC survivors with recurrence 
showed significantly higher prevalence of mild/severe de-
pression than controls at all age groups ranging from 30 
to 79 years. At age 30-49 and 70-79 years, BC survivors 
with a recurrence were also more likely to be depressed 
than disease-free survivors. At age 80-89, no significant 
differences were found between the groups (Figure  1C). 
For severe depression, a similar pattern was observed as 

All
BC survivors

BC survivors, 
recurrence

BC survivors, 
disease-free Differencea 

n % n % n % % p (CMH)

Total 3010 100 381 100 2629 100

Mean age (SD) 65.3 (9.6) 64.6 (10.6) 65.4 (9.4) <.0001

Age at survey

30-49 216 7.2 45 11.8 171 6.5 5.3 .0002

50-59 597 19.8 67 17.6 530 20.2 −2.6 .24

60-69 1083 36.0 128 33.6 955 36.3 −2.7 .30

70-79 962 32.0 126 33.1 836 31.8 1.3 .62

80-89 152 5.0 15 3.9 137 5.2 −1.3 .29

Tumor stage (UICC, TNM 6)

I 1357 45.1 130 34.2 1227 46.7 −12.5 <.0001

II 1403 46.6 202 53.1 1201 45.7 7.4 .0069

III 250 8.3 49 12.7 201 7.7 5.0 .0008

Treatment

Breast-
conservingb 

2266 75.3 212 55.6 2054 78.1 −22.5 <.0001

Axilla dissection 2844 94.5 361 94.7 2483 94.4 0.3 .80

Radiotherapy 2528 84.0 320 83.9 2208 84 −0.1 .98

Chemotherapy 1805 60.0 265 69.5 1540 58.6 10.9 <.0001

Hormone 
therapy

1516 50.4 203 53.3 1313 49.9 3.4 .22

Note: All results are based on 25 imputations of missing values. Numbers might not add up to total number 
of BC survivors due to rounding of multiple imputation results. Percentages might not add up to 100% due to 
rounding of percentages.
aDifference in proportions among BC survivors with recurrence minus disease-free BC survivors. 
bBreast-conserving therapy or mastectomy with reconstruction. 

T A B L E  2  Description of breast cancer 
(BC) survivors (stage I to III at diagnosis) 
with and without recurrence after their 
breast cancer
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for mild/severe depression. However, statistically signifi-
cant differences were found only at age groups 50-59 and 
70-79 years (Figure 1D).

3.5 | Determinants of depression in BC 
survivors and controls

In BC survivors, besides recurrence, age lower than 60 years, 
being obese (body mass index (BMI) of ≥30  kg/m2), and 

having a monthly household income of <€1500 were as-
sociated with both mild and severe depression (Figure  2). 
Additionally, the risk for a severe depression was also lower 
among higher educated (≥10  years) and employed (full or 
part-time) BC survivors, while the risk for a mild depression 
was lower for BC survivors living in own household (vs liv-
ing with others or in a nursing home). Time since diagnosis, 
stage (stage II or III vs stage I), treatments, having a per-
manent partner or having children were not significant risk 
factors.

F I G U R E  1  Prevalence of depression 
(according to GDS-15) in BC survivors 
and controls; stratified by age (A, B) and 
by age and recurrence (C, D), adjusted 
for age and education. Asterisks (*) mark 
statistically significant differences in 
pairwise comparison (p < .05). The spans 
of the lines (C, D) indicate which subgroups 
differ significantly in pairwise comparison, 
for example, if the line spans three 
columns, it indicates a significant difference 
between BC survivors with recurrence and 
controls. Recurrence is defined as self-
report of recurrence, metastases, or another 
primary cancer after the diagnosis of the 
study cancer. All results are based on 25 
imputations of missing values

F I G U R E  2  Predictors of depression 
in BC survivors (odds ratios with 95% 
confidence intervals). Reference groups: 
a60-69 y; b<10 y; cunemployed, housewife, 
or (early) retirement; d≥1500€; eliving 
in an own household; f5-9 y; gstage I; 
hBMI < 30 kg/m2
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When looking at factors associated with depression in 
controls, a similar pattern was found concerning age, employ-
ment, income, and BMI (Figure  S2). However, in contrast 
to BC survivors, education was not statistically significantly 
associated with depression in this model. Instead, having a 
partner was associated with lower risk of mild and severe 
depression, and having children was associated with lower 
risk of severe depression. As a sensitivity analysis, we also 
applied the reduced model (without clinical variables) to the 
BC survivor sample. The results corresponded to those of the 
full model for BC survivors (data not shown).

4 |  DISCUSSION

With increasing numbers of long-term BC survivors, it is es-
sential to learn about persisting symptoms, and thus, potential 
supportive care needs of these individuals. This study dem-
onstrated that even 5-15 years after diagnosis, almost a third 
of BC survivors showed signs of a mild or a severe depres-
sion. Symptoms of a mild depression were more prevalent in 
BC survivors than in the general population of the same age. 
A recent population-based Korean study found no difference 
between cancer survivors and controls.23 However, stage and 
recurrence were not controlled for in that study and subjects 
with chronic diseases were excluded from the start.

When stratified by age at survey, BC survivors reported 
slightly but significantly higher proportions of mild/severe 
and severe depression than controls in every age group 
<80 years. At 80-89 years, BC survivors reported the same 
prevalence of mild/severe depression, and even lower prev-
alence of severe depression when compared to controls. 
Another German study on persons with various cancer en-
tities also did not find any differences in the oldest studied 
age group (71-85 years) compared to controls.10 High-aged 
persons might perceive health problems as more “normal,” 
and thus, have a more optimistic view of their life situation.10 
Besides, healthy survivor bias might play a role in this group, 
given the low number of BC survivors with recurrence in our 
study. As reported before, global health/ overall quality of 
life of disease-free BC survivors aged ≥80 was better than 
in younger BC survivors and comparable to that of general 
population controls of same age.5

Many other previous studies on depression did not include 
long-term survivors aged ≥80 years at survey. Given our re-
sults and the given high incidence rates of BC in women aged 
≥70 years of ~183/100.000 globally,1 it seems important to 
expand the inclusion criteria in future studies and include 
participants of higher age.

In our study, risk of depression was higher in BC survi-
vors who had a recurrence, metastasis or a secondary cancer 
after primary diagnosis. Recurrence in BC survivors is as-
sociated with distress24,25 and hopelessness,26 and thus, can 

lead to depressive thoughts and feelings. However, as our 
study is based on cross-sectional data, we cannot conclude 
on the direction of the discovered relationship. Depression is 
associated with lower adherence to screening or treatment,27 
increased risk behavior like heavy smoking, or a lower im-
mune response due to chronic stress, which could lead to 
a higher recurrence risk in depressive cancer survivors.28 
Physiologically, cytokine changes induced by a recurrence 
can cause symptoms like fatigue, disturbed sleep, or a low en-
ergy level. These symptoms widely overlap with symptoms 
of depression.28 Another limitation of our study is that we 
were not able to further stratify the results by time since re-
currence and/or by the number of recurrences. Case numbers 
of such subgroups would have been very small and the date 
of recurrence was often not reported.

Only personal and sociodemographic factors but not can-
cer- or treatment-related variables other than recurrence were 
associated with depression in BC survivors. Previous results 
on the role of treatment factors for depression are mixed. A 
literature review showed that studies using bivariate analy-
ses identified 10 cancer-related risk factors for depression in 
BC survivors, while in multivariate analyses, only 3 factors 
remained significant.13 Thus, potential associations of treat-
ment with depression might in fact be mediated by other 
variables considered in our multivariate analyses, like age or 
recurrence.

Having a partner was shown as a significant protecting 
factor for controls, but not for BC survivors. This is in contrast 
to previous multivariate studies, showing that partner sup-
port is associated with lower depression in BC survivors.29 
However, we did not assess the quality of the relationship nor 
partner support in our study. The relation between marital 
status and poorer health-related quality of life in long-term 
BC survivors can be explained to a substantial extent by the 
social support given by the partner.30

Education was a significant factor for explaining severe 
depression in BC survivors. The protective role of education 
against the development of depression has been shown be-
fore.31 In healthy adults, lower education is also associated 
with a higher cancer fatalism and less information seeking.32 
However, in our study, education was not associated with 
mild depression in BC survivors and neither mild nor severe 
depression in controls. For these groups, other socioeconomic 
factors might be more relevant, for example, household in-
come, which was significant in both models. Our samples are 
generally elderly, born at a time when higher education for 
women was less common than today and marriage to a part-
ner with better financial possibilities might have buffered the 
potential risk of a low education. Employed work was also 
associated with lower severe depression both in BC survivors 
and controls, which is in line with the literature.33

Obesity was associated with depression, both in BC 
survivors and controls. The relation between obesity and 
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depression is supposed to be reciprocal, although the exact 
mechanism is not fully understood and both phenomena 
might also be based on common lifestyle factors like, for 
example, physical activity.12 Nevertheless, obesity can be a 
sign for clinicians to monitor their patients’ mood and refer 
to co-treatment if necessary.12

Some limitations have to be considered when interpret-
ing the results of this study. The GDS was constructed for 
a geriatric context and is not validated for younger partici-
pants. Therefore, the prevalence of depression in younger age 
groups should be interpreted in relation to the age-stratified 
population norms and not on an absolute level. Also, the 
GDS assesses the affective and cognitive but not the somatic 
domains of depression.21 This reduces the potential overlap 
of depression with fatigue but might decrease the compara-
bility with studies using other instruments. Further, the GDS 
is a self-reported screening instrument that does not replace a 
diagnosis by a psychologist or psychiatrist. In our study, only 
61.5% of BC survivors and controls with GDS scores sugges-
tive of severe depression answered “yes” when directly asked 
whether they ever had a depression. Depression in BC survi-
vors may be underdiagnosed and undertreated, either because 
the affected women do not disclose their emotional state or 
due to lack of recognition by clinicians.6,34

Healthy survivor and/or participation bias could have led 
to an underrepresentation of BC survivors with poorer health 
in our study. As such, the prevalence of reported depression 
might be underestimated. Likewise, non-participation among 
controls might also have introduced bias.3 Furthermore, we 
could not adjust for baseline depression of BC survivors and 
cannot draw any causal conclusions from our results based on 
the cross-sectional data.

Strengths of the study include the population-based re-
cruitment of both samples with a comparable data collection 
mode. Both cohorts showed a variance in ages and socio-
demographic variables, and the large sample size allowed 
for stratification according to age at survey and recurrence. 
There were no major differences between respondents and 
non-respondents in the BC survivors’ cohort. We also con-
ducted sensitivity analyses without excluding the small num-
ber of stage IV BC survivors and came to similar results.

A considerable number of long-term BC survivors met 
the cut-off for mild depression, although unlikely due to the 
primary cancer itself. Rather, recurrence explained most of 
the differences in depression prevalence between BC survi-
vors and controls. Thus, when treating BC survivors for a 
recurrence, clinicians should be aware of the psychological 
effects and the existential meaning of being confronted with 
the illness again, refer to psychological care when needed, 
and normalize referral.

In conclusion, BC survivors, especially those who are 
younger and show additional risk factors for depression, 
should be monitored during follow-up. Besides psychological 

support, information on financial aid and motivation to start/
maintain some physical activity might be needed for this 
group.
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