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ABSTRACT
Introduction
Breast cancer survivors often experience psychological distress shortly after diagnosis. Longterm psychological effects, however, have not been clearly demonstrated.
Methods
This cross-sectional cohort study included 350 breast cancer survivors and 350 age and general
practitioner matched women. The median follow-up was 10 years. We compared with logistic
regression, breast cancer survivors to controls on having (severe) symptoms of depression
and/or anxiety, as measured with the Hospital Anxiety and Depression Scale. In multivariable
logistic regression, we adjusted the results for a history of depression or prescription of
antidepressants.
Results
Breast cancer survivors experienced more often symptoms of depression (10.6%) compared to
controls (4.9%) and symptoms of anxiety (18.6%) compared to controls (16.3%). The odds of
symptoms of depression (OR 2.3, 95%CI 1.3-4.2), severe symptoms of depression (OR 3.3,
95%CI 1.1-10.3) and severe symptoms of anxiety (OR 2.1, 95%CI, 1.1-4.0) were significantly
higher for breast cancer survivors in comparison to the controls, even after adjusting for history
of depression or prescription of antidepressants. No significant difference was seen for mild
symptoms of anxiety.
Conclusions
Breast cancer survivors have an increased odds of experiencing (severe) symptoms of
depression and severe symptoms of anxiety compared to controls, for up to at least 10 years
after diagnosis.

Clinical Trial Registration at clinicaltrials.gov [ID:NCT01904331]
Keywords: Breast Neoplasms; Cross-Sectional Studies; Long Term Adverse Effects; Survivors;
Primary Health Care; Depression; Anxiety.
Funding: This study was supported by unrestricted grants from Pink Ribbon (grant no.
2011.WO18.C118), Stichting de Friesland (“BLOC-studie” DS 20), the University of Groningen,
and the University Medical Center Groningen.
Highlights
 In our study, a large proportion of BC survivors did not experience symptoms of
depression or anxiety.
 Long-term BC survivors are at increased odds of (severe) symptoms of depression
 Long-term BC survivors are at increased odds of severe symptoms of anxiety
 The increased odds are independent of a history of depression or antidepressants
 The increased odds are independent of time since BC diagnosis
 These increased odds seem to persist at least 10 years after BC diagnosis

1. INTRODUCTION
Breast cancer is the most common cancer in women1, 2. Fortunately, the survival of breast cancer
has improved due to better screening and better treatments3. Numbers from the Netherlands
show a 5-year survival rate of up to 88%4. Hence, the number of breast cancer survivors is also
increasing.
The diagnosis of cancer and its treatment can have a great impact on a patient’s psychological
well-being5-8. However, both the clinicians and the patients may not be aware of possible longterm psychological impact and patients may not receive the proper support. No long-term follow
up data are available with respect to the occurrence of psychological distress in breast cancer
patients9. Therefore, it is important to know how prevalent long-term psychological distress is
among breast cancer survivors. For women with breast cancer, this impact is mainly studied in
the first five years after diagnosis when they still have follow-up controls with their
oncologists10. In this period, Burgess et al. found a prevalence of 48% for depression, anxiety, or
both for breast cancer survivors.11 Which, they said, is twice as high as in the general female
population. A recent systematic review of studies (2015) on symptoms of depression and
anxiety among breast cancer survivors showed a widely distributed prevalence of 9.4-66.1%
and 17.9-33.3%, respectively10. A few of the studies included women beyond the five years after
diagnosis, and only two focused solely on women five years or more after their diagnosis of
breast cancer12, 13. One of these two found that 13% of women experienced severe symptoms of
depression12. However, they did not have a control population to evaluate if this proportion is
more than on average. The other study evaluated women 5, 10 or 15 years after breast cancer
diagnosis on quality of life and found that they had a higher score on symptoms of anxiety than
random control women13. Unfortunately, the patient group and the control group significantly
differed on age, environment (urban/rural) and income, which might have had an influence on
the comparability on psychological well-being. Studies after 2015 have only been performed
within the first years of diagnosis or in a hospital setting14, 15.
For clinicians, survivors, and future guidelines, it is important to know if psychological distress
is more prevalent among long-term breast cancer survivors than among women without cancer,
in order to provide sufficient long-term support. Therefore in this study, we assessed symptoms
of depression and anxiety at least five years after the diagnosis of breast cancer and compared
with the results of women without a history of cancer, who were of the same age and general
practitioner (GP).

2. METHODS
2.1 Context
In the Netherlands, all citizens are registered with a GP in their own residential area16. These GPs
use electronic patient registers with coding systems of diagnosis (International Classification for
Primary Care, ICPC) and medication prescriptions (Anatomical Therapeutic Chemical
classification system, ATC)17, 18. GPs are gatekeepers to secondary healthcare, which means that
patients have to be referred by their GPs to medical specialists.
2.2 BLOC study design
Data for this study was derived from the Breast cancer Long-term Outcome of Cardiac
dysfunction (BLOC)-study19. The primary outcome of the BLOC-study was the prevalence of
long-term systolic and diastolic cardiac dysfunction among breast cancer survivors in
comparison to matched controls. This cross-sectional cohort included 350 breast cancer
survivors treated with chemo- and/or radiotherapy at least five years ago, and 350 randomly
selected women from the same age and GP from the Northern part of the Netherlands
(Supplementary Figure 1), recruited from 80 GPs. The control was randomly selected from the
same GP database, from all women of the same age (+/- 1 year) as the breast cancer survivor.
Exclusion criteria for the control were a history of cancer or cancer treatment. In both groups,
women were excluded if they were not able to come to the university hospital according to their
GP due to severe mental or physical illness. At the time of the cross-sectional assessment, the GP
files of both breast cancer survivors and controls were searched for the code P76 and the date of
the first diagnosis of depression was extracted. Furthermore, the first prescriptions of
antidepressants (ATC-code N06A), anxiolytics (ATC-code N05B), and hypnotics and sedatives
(ATC-code N05C) were analysed. Since the antidepressant amitriptyline can also be prescribed
as an analgesic, it was excluded when prescribed for pain. The date of diagnosis of women with
breast cancer functioned as the index date for the matched women. Therefore, the time since
diagnosis for the control group is the time since the index date. The median age at the time of
breast cancer diagnosis was 51 years (inter-quartile range [IQR] 45-57). The median follow-up
was 10 years (IQR 7-14) years. The study is registered at clinicaltrials.gov [ID:NCT01904331].
The medical ethics committee of the University Medical Center Groningen (UMCG) approved this
study, and all participants gave written informed consent. The study was performed in
accordance with the Declaration of Helsinki.
2.3 Current study end-points
The primary outcome was the prevalence of (severe) symptoms of depression and/or anxiety as
measured by the Hospital Anxiety and Depression Scale (HADS)20. This questionnaire measures
symptoms of both depression (HADS-D) and anxiety (HADS-A). It is a self-reported scale with 14
items scoring each 0-3, with a maximum score of 21 for either symptoms of depression or
anxiety. Cut-off values are ≥ 8 for mild symptoms of depression/anxiety and ≥ 11 for severe
symptoms of depression/anxiety. The HADS has been validated for both the general population
and the breast cancer population21, 22. The secondary outcomes were the prevalence of a

diagnosis of depression as registered by GPs after the diagnosis of breast cancer and/or a
prescription of antidepressants after breast cancer diagnosis.
2.4 Statistical analyses
In the analysis, a diagnosis of depression and/or prescription of an antidepressant could be a
determinant as well as an outcome. Survivors and controls with the first diagnosis of depression
and/or first prescription of an antidepressant before the date of breast cancer diagnosis were
considered as having a ‘history of depression’. It is important to adjust for a history of
depression, since depression is often a recurrent diagnosis. Survivors and controls with the first
diagnosis of depression and/or first prescription of an antidepressant after the date of breast
cancer diagnosis were considered as having an ‘outcome of depression’. The diagnosis of
depression and prescription of antidepressants were combined since some GPs may have the
tendency to prescribe antidepressants for depression without coding a diagnosis of depression.
Table 1 describes participants’ characteristics at the time of breast cancer diagnosis, including
the number of survivors with a history of depression and the use of psychotropic medication
before the date of breast cancer diagnosis. In table 2, the outcomes are described. For future
comparability with other studies, both the continued and dichotomous values of the HADS are
reported and tested with the Mann-Whitney U test.
In univariate logistic regression analyses, breast cancer survivors were compared to controls on
the odds of having (severe) symptoms of depression and (severe) symptoms of anxiety as scored
with the HADS, and on having diagnosis of depression and/or first prescription of an
antidepressant after the date of breast cancer diagnosis (Table 2). In this way, odds ratios (ORs)
and 95% confidence intervals (95% CIs) were estimated. To adjust for having a history of
depression, multivariable logistic regression analyses were performed by adding this variable
(Table 3 and 4). Data is presented stratified for depression and anxiety. In univariate logistic
regression analyses the time since diagnosis for breast cancer survivors with increased HADSscores were compared to the time since diagnosis for other breast cancer survivors.
To visualize the effect of time since follow-up, a graphical overview of the course of symptoms of
depression and anxiety over time was constructed. The percentage of breast cancer survivors
with an increased score on the HADS was compared to the percentage of controls, grouped by
time since diagnosis, per two years. The minimum of women per time-subgroup had to be 20. All
analyses were performed with the use of IBM SPSS statistics 23.

3. RESULTS
No significant differences were found between breast cancer survivors or controls regarding
patient and therapy characteristics (Table 1)19. Only a prescription of hypnotics/sedatives
before breast cancer diagnosis was significantly higher among controls compared to breast
cancer survivors, respectively 9.4% and 3.7%.
All woman completed the HADS questionnaire at the time of inclusion (median 10 years after
breast cancer diagnosis). At this time 3.7% of breast cancer survivors experienced severe
symptoms of depression compared to 1.1% of controls; a significant difference OR 3.3 (95%CI,
1.1-10.3). Concerning severe symptoms of anxiety, there was a significant difference between
breast cancer survivors (8%) compared to controls (4%; OR 2.1 [95%CI, 1.1-4.0]), (Table 2).
The proportion of women with mild symptoms of depression was significantly higher for breast
cancer survivors compared to controls (10.6% versus 4.9%; OR 2.3 [95%CI, 1.3-4.2]). For mild
symptoms of anxiety, the difference was not significant 18.6% versus 16.3%; OR 1.2 [95%CI, 0.81.7]).
The answer to the HADS-D question ‘I feel as if I am slowed down’ showed the largest difference;
20.3% of BC survivors responded very often/almost-all-the time compared to 9.5% of the
controls.
No significant differences were seen between breast cancer survivors and controls when
comparing the continuous score on the HADS-D or HADS-A, p-values 0.197 and 0.056,
respectively. After the diagnosis of breast cancer, no differences were seen in the registration of
GPs concerning the diagnoses of depression or prescription of medication.
3.1 Multivariable analysis
After adjusting history of depression as registered by the GPs before the date of breast cancer, all
odds were significantly higher for breast cancer survivors compared to controls: severe
symptoms of depression (HADS-D≥ 11; OR 3.3 [95%CI 1.1-10.3]), severe symptoms of anxiety
(HADS-A≥ 11; OR 2.1 [95%CI 1.1-4.1]), mild symptoms of depression (HADS-D≥ 8; OR 2.3
[95%CI 1.3-4.2]) and mild symptoms of anxiety (OR 2.1 [95%CI 1.1-3.2]). This is shown in table
3.
3.2 Time since diagnosis
Time since diagnosis was not associated with symptoms of (severe) depression or anxiety
among breast cancer survivors. The figures visualize the proportion of women (breast cancer
survivors and controls) with (severe) symptoms of depression (Figure 1) or anxiety (Figure 2)
with a specific follow-up duration. The proportion of women with severe or mild symptoms of
depression and severe symptoms of anxiety is higher among the breast cancer survivors than
among the controls for every time-subgroup.

4. DISCUSSION
To our knowledge, no other study included women at least five years after breast cancer
diagnosis from the general population and compared their symptoms of depression and anxiety
with women of the same age without any cancer. When discussing the findings, it is important to
realize that a large proportion of the long-term breast cancer survivors in our study did not
experience symptoms of depression or anxiety (89.4% and 81.4%, respectively) at the moment
of measurement. This does not exclude the possibility that they have experienced symptoms of
depression or anxiety at an earlier stage, that might have recovered since then.
4.1 Assessing proportions of symptoms
There is some discrepancy in literature regarding the proportions of breast cancer survivors
with symptoms of depression and anxiety10. Some studies report comparable results, were
others report different figures 12, 23, 24. The prevalence of women with symptoms of depression
and anxiety found in this study is low in comparison to other studies25, 26. The main explanations
for these differences are the differences in follow-up time, differences in age of the included
women, and the differences in applied questionnaires. The controls from our study had a lower
proportion of women with severe symptoms of depression or anxiety compared to a European
female population27. However, these proportions were within the confidence intervals of our
control population: 2.9% severe symptoms of depression and 10.0% severe symptoms of
anxiety, respectively. The European population was selected at random and might have included
women with (a history of) cancer. In addition, the difference might be due to the younger age of
the participants in the European population, which is associated with an increased score on the
HADS questionnaire for symptoms of depression and anxiety28-30.
4.2 Comparison symptoms with controls
We found an increased odds of severe symptoms of depression and anxiety among long-term
breast cancer survivors compared to controls. The mean scores in this study did not significantly
differ. Claus et al. found significant higher mean scores for severe symptoms of depression
among breast cancer survivors than among controls, measured with the CES-D questionnaire
(mean follow-up 5.8 years)31. Klein et al. compared mean scores for severe symptoms of anxiety
among long-term breast cancer survivors and controls and found significantly higher mean
scores for survivors, measured with the STAI questionnaire (5, 10 or 15 years after breast
cancer diagnosis)13.
We found an increased odds of mild symptoms of depression among long-term breast cancer
survivors compared to controls. None of the studies compared mild symptoms of depression or
anxiety among breast cancer survivors and controls. Hoffman et al. evaluated psychological
distress in a long-term cancer survivors cohort (22.9% breast cancer, ≥5 years after diagnosis)
and found significantly more psychological distress among cancer survivors than among
controls without cancer, measured with the self-reporting K6 scale, designed to assess
nonspecific psychological distress32.

4.3 History of depression
A previous diagnosis of depression or prescription of antidepressants before the cancer
diagnosis had no effect on the odds of having (severe) symptoms of depression or severe
symptoms of anxiety for breast cancer survivors in comparison to controls in our population. In
contrast, other research defined a history of depression as a risk factor for depression after
breast cancer, but in that study the outcome measure was a diagnosis of depression and not
symptoms of depression11. Interestingly, in our study all women (survivors and controls) with a
history of depression had significantly more mild symptoms of anxiety. One could hypothesize
that women with a history of depression are more anxious than others, perhaps by nature or
they might fear recurrence of psychological distress. However, this was not the aim of this study
and not evaluated further.
4.4 Time since diagnosis
Time since diagnosis was not associated with having (severe) symptoms of depression and
severe symptoms of anxiety for breast cancer survivors. These results are in-line with the results
of another study among survivors two to ten years after diagnosis33. Additionally, in a large longterm cancer survivors cohort more than five years after cancer diagnosis, no association was
found with time since diagnosis32. A significant difference of symptoms of depression one year
after diagnosis compared to women in the general population appeared to decline in the
following years10. A complete decline was not supported by the results of our study, as the time
since diagnosis had no significant effect on the elevated odds of breast cancer survivors having
symptoms of depression.
4.5 Strengths and limitations
The main strength of this study is that we have included a random sample of women from the
general population. Although no other study included this unselected population, it can be
argued that our population still does not include the mean breast cancer patient. Which is true,
because the included patients were slightly younger and a higher percentage received
radiotherapy. Therefore, we might underestimate the occurrence of anxiety and depression.
Also, breast cancer survivors are more likely to be underdiagnosed than controls, because signs
of depression or anxiety might be interpreted as “natural” consequences of cancer7. The median
follow-up of 10 years is a strength, because it focusses exclusively on the long-term effects. In
order to achieve a uniform outcome, we let all the participants complete the HADS
questionnaire, hereby relying on the symptoms the women are experiencing at that point in
time, rather than on patients’ help-seeking or doctors’ coding behaviour. It is important to
realize that the HADS questionnaire only measures symptoms of depression; for an actual
diagnosis of depression a clinical interview has to be performed. However, the HADS-D and
HADS-A have a sensitivity and specificity of approximately 0.80 for depression and anxiety34.
Furthermore, we adjusted for a history of depression before breast cancer as registered by GPs
to ensure that an already psychologically delicate group did not influence the results. In both
groups, women with depression or depressive symptoms might be less inclined to participate,
making the comparison equal. Missing from our data is the diagnosis of anxiety disorder;
unfortunately, this data was not retrieved from the GP databases. Notable, controls had more

prescriptions of hypnotics/sedatives at the time of breast cancer diagnosis than the breast
cancer survivors. However, the effect on the results is expected to be minimal since the number
was comparable at the time of cross-sectional assessment. It should be taken into account that
socioeconomic (SES), occupational and marital status were not assessed in this study.
4.6 Conclusion
At least five years after breast cancer, breast cancer survivors have a higher prevalence of
(severe) symptoms of depression and severe symptoms of anxiety, even after adjusting for a
history of depression prior to breast cancer. Future studies should take into account factors such
as fatigue and SES. However, in our study more than 80% of long-term breast cancer survivors
did not have mild or severe symptoms of depression or anxiety.

Conflict of interest statement
None of the authors had any potential conflicts of interest.
Acknowledgments: We would like to thank all 700 participants, the participating PCPs, the 17
medical students who helped with data collection.

Funding: This study was supported by unrestricted grants from Pink Ribbon (grant no.
2011.WO18.C118), Stichting de Friesland (“BLOC-studie” DS 20), the University of Groningen,
and the University Medical Center Groningen.

REFERENCES

1. Ferlay J, Colombet M, Soerjomataram I, Dyba T, Randi G, Bettio M, et al. Cancer incidence and
mortality patterns in europe: Estimates for 40 countries and 25 major cancers in 2018. Eur J
Cancer. 2018.
2. Incidence, invasive breast cancer [homepage on the Internet]. . 2017. Available from:
https://www.cijfersoverkanker.nl/selecties/Dataset_3/img5a869c45abffb?language=en.
3. Lu WL, Jansen L, Post WJ, Bonnema J, Van de Velde JC, De Bock GH. Impact on survival of early
detection of isolated breast recurrences after the primary treatment for breast cancer: A metaanalysis. Breast Cancer Res Treat. 2009 Apr;114(3):403-12.
4. Survival, invasive breast cancer [homepage on the Internet]. . 2017. Available from:
https://www.cijfersoverkanker.nl/selecties/Overleving_borst/img568bab4dec98c?language=e
n.
5. Carlson L, Angen M, Cullum J, Goodey E, Koopmans J, Lamont L, et al. High levels of untreated
distress and fatigue in cancer patients. Br J Cancer. 2004;90(12):2297.
6. Mitchell AJ, Chan M, Bhatti H, Halton M, Grassi L, Johansen C, et al. Prevalence of depression,
anxiety, and adjustment disorder in oncological, haematological, and palliative-care settings: A
meta-analysis of 94 interview-based studies. Lancet Oncol. 2011 Feb;12(2):160-74.
7. Walker J, Hansen CH, Martin P, Symeonides S, Ramessur R, Murray G, et al. Prevalence,
associations, and adequacy of treatment of major depression in patients with cancer: A crosssectional analysis of routinely collected clinical data. Lancet Psychiatry. 2014 Oct;1(5):343-50.
8. Linden W, Vodermaier A, Mackenzie R, Greig D. Anxiety and depression after cancer diagnosis:
Prevalence rates by cancer type, gender, and age. J Affect Disord. 2012 Dec 10;141(2-3):343-51.
9. Khan N, Evans J, Rose P. A qualitative study of unmet needs and interactions with primary care
among cancer survivors. Br J Cancer. 2011;105(S1):S46.
10. Maass SW, Roorda C, Berendsen AJ, Verhaak PF, de Bock GH. The prevalence of long-term
symptoms of depression and anxiety after breast cancer treatment: A systematic review.
Maturitas. 2015 Sep;82(1):100-8.
11. Burgess C, Cornelius V, Love S, Graham J, Richards M, Ramirez A. Depression and anxiety in
women with early breast cancer: Five year observational cohort study. BMJ. 2005 Mar
26;330(7493):702.
12. Crespi CM, Ganz PA, Petersen L, Castillo A, Caan B. Refinement and psychometric evaluation
of the impact of cancer scale. JNCI: Journal of the National Cancer Institute. 2008;100(21):153041.
13. Klein D, Mercier M, Abeilard E, Puyraveau M, Danzon A, Dalstein V, et al. Long-term quality of
life after breast cancer: A french registry-based controlled study. Breast Cancer Res Treat. 2011
Aug;129(1):125-34.

14. Vin-Raviv N, Akinyemiju TF, Galea S, Bovbjerg DH. Depression and anxiety disorders among
hospitalized women with breast cancer. PLoS One. 2015 Jun 2;10(6):e0129169.
15. Jafari A, Goudarzian AH, Bagheri Nesami M. Depression in women with breast cancer: A
systematic review of cross-sectional studies in iran. Asian Pac J Cancer Prev. 2018 Jan
27;19(1):1-7.
16. Knottnerus JA, ten Velden GH. Dutch doctors and their patients—effects of health care
reform in the netherlands. N Engl J Med. 2007;357(24):2424-6.
17. Lamberts H. WM. ICPC: International classification of primary care. Oxford: Oxford
University Press. 1987.
18. WHO collaborating centre for drug statistics methodology (1999) ATC index with DDS. world
health organisation, oslo.
19. Boerman LM, Maass SWMC, van der Meer P, Gietema JA, Maduro JH, Hummel YM, et al. Longterm outcome of cardiac function in a population-based cohort of breast cancer survivors: A
cross-sectional study. Eur J Cancer. 2017 Aug;81:56-65.
20. Zigmond AS, Snaith RP. The hospital anxiety and depression scale. Acta Psychiatr Scand.
1983;67(6):361-70.
21. Spinhoven P, Ormel J, Sloekers P, Kempen G, Speckens A, Van Hemert A. A validation study of
the hospital anxiety and depression scale (HADS) in different groups of dutch subjects. Psychol
Med. 1997;27(2):363-70.
22. Osborne R, Elsworth G, Sprangers M, Oort F, Hopper J. The value of the hospital anxiety and
depression scale (HADS) for comparing women with early onset breast cancer with populationbased reference women. Quality of Life Research. 2004;13(1):191-206.
23. Kim SH, Son BH, Hwang SY, Han W, Yang J, Lee S, et al. Fatigue and depression in disease-free
breast cancer survivors: Prevalence, correlates, and association with quality of life. J Pain
Symptom Manage. 2008;35(6):644-55.
24. Mehnert A, Koch U. Psychological comorbidity and health-related quality of life and its
association with awareness, utilization, and need for psychosocial support in a cancer registerbased sample of long-term breast cancer survivors. J Psychosom Res. 2008;64(4):383-91.
25. Thompson J, Coleman R, Colwell B, Freeman J, Greenfield D, Holmes K, et al. Levels of distress
in breast cancer survivors approaching discharge from routine hospital follow‐up. Psycho‐
Oncology. 2013;22(8):1866-71.
26. Dahl AA, Haaland CF, Mykletun A, Bremnes R, Dahl O, Klepp O, et al. Study of anxiety disorder
and depression in long-term survivors of testicular cancer. J Clin Oncol. 2005 Apr
1;23(10):2389-95.
27. Crawford JR, Henry JD, Crombie C, Taylor EP. Normative data for the HADS from a large nonclinical sample. Br J Clin Psychol. 2001 Nov;40(Pt 4):429-34.
28. Cameron IM, Crawford JR, Lawton K, Reid IC. Differential item functioning of the HADS and
PHQ-9: An investigation of age, gender and educational background in a clinical UK primary care
sample. J Affect Disord. 2013 May;147(1-3):262-8.

29. Christensen H, Jorm AF, Mackinnon AJ, Korten AE, Jacomb PA, Henderson AS, et al. Age
differences in depression and anxiety symptoms: A structural equation modelling analysis of
data from a general population sample. Psychol Med. 1999 [cited 25 June 2018];29(2):325-39.
30. Ganz PA, Rowland JH, Desmond K, Meyerowitz BE, Wyatt GE. Life after breast cancer:
Understanding women's health-related quality of life and sexual functioning. J Clin Oncol. 1998
Feb;16(2):501-14.
31. Claus EB, Petruzella S, Carter D, Kasl S. Quality of life for women diagnosed with breast
carcinoma in situ. Journal of clinical oncology. 2006;24(30):4875-81.
32. Hoffman KE, McCarthy EP, Recklitis CJ, Ng AK. Psychological distress in long-term survivors
of adult-onset cancer: Results from a national survey. Arch Intern Med. 2009;169(14):1274-81.
33. Hodgkinson K, Butow P, Hunt GE, Pendlebury S, Hobbs KM, Wain G. Breast cancer survivors’
supportive care needs 2–10 years after diagnosis. Supportive Care in Cancer. 2007;15(5):51523.
34. Bjelland I, Dahl AA, Haug TT, Neckelmann D. The validity of the hospital anxiety and
depression scale. an updated literature review. J Psychosom Res. 2002 Feb;52(2):69-77.

FIGURE LEGENDS
Figure 1. Percentage of breast cancer survivors and controls with symptoms of
depression, per two years after breast cancer diagnosis.*
* Since the minimum of women per time-subgroup was 20, the subgroup goes up to 13-14 years
after breast cancer diagnosis.

Figure 2. Percentage of breast cancer survivors and controls with symptoms of anxiety,
per two years after breast cancer diagnosis.*
* Since the minimum of women per time-subgroup was 20, the subgroup goes up to 13-14 years
after breast cancer diagnosis.

TABLES
Table 1: At the time of breast cancer diagnosis or index datea: Characteristics of breast
cancer survivors and matched controls.

Age at breast cancer diagnosis or index date for
matched control; years, median (IQR)

Breast cancer survivors

Controls

(N = 350)b

(N = 350)b

51 (45-57)

51 (45-57)

N (%)

N (%)

Breast cancer treatment as registered in the hospital
and general practitioners files
Chemotherapy

175 (50.0)

Anthracycline-based

142 (81.1)

Cumulative anthracycline dose; mg/m2, median

–
–

(IQR)c

238 (228–240)

Trastuzumab

13 (3.7)

–

Anti-hormonal treatment

146 (41.7)

–

Radiotherapy

295 (84.3)

–

36 (10.3)

36 (10.3)

14 (4.0)

21 (6.0)

29 (8.3)

24 (6.9)

39 (11.1)

37 (10.6)

13 (3.7)

33 (9.4)

Diagnosis of depression or prescriptions before the
time of breast cancer diagnosis or index date for
matched controla
History of breast cancer: diagnosis of depression or
antidepressantsd
A diagnosis of depressiond
A prescription of any
A prescription of

antidepressantsd

anxiolyticsd

A prescription of hypnotics or

sedativesd

The date of breast cancer diagnosis from the survivor was made identical for the matched control (index date);
There were no statistically significant differences between groups, tested with Chi-square test or Mann-Whitney U
test, except for a prescription of hypnotics or sedatives; numbers in bold means significant at p <0.05 level;
c Doxorubicin isotoxic dose, information available for 108 survivors (76%);
d Extracted from electronic patient files of general practitioners.
a

b

Table 2: At time of cross-sectional measurement: Univariate comparison of outcomes
between breast cancer survivors and matched controls.
Breast cancer
survivors
(N = 350)

Controls breast
cancer survivors
(N = 350)

Follow-up durationa; years, median (IQR)

10 (7–14)

10 (7–14)

Age: years, median (IQR)

63 (57-68)

63 (57-68)

N (%, 95%CI)

N (%, 95%CI)

OR (95%CI)b

HADS-D ≥ 8

37 (10.6, 7.3-13.9)

17 (4.9, 2.6-7.2)

2.3 (1.3-4.2)

HADS-D ≥ 11

13 (3.7, 1.7-5.7)

4 (1.1, 0.0-2.3)

3.3 (1.1-10.3)

2 (1-4)

2 (1-4)

0.197

HADS-A ≥ 8

65 (18.6, 14.4-22.7)

57 (16.3, 12.3-20.2)

1.2 (0.8-1.7)

HADS-A ≥ 11

28 (8.0, 5.1-10.9)

14 (4.0, 1.9-6.1)

2.1 (1.1-4.0)

5 (3-7)

4 (3-6)

0.056

18 (5.1, 2.8-7.5)

13 (3.7, 1.7-5.7)

1.4 (0.7-2.9)

First prescription of any antidepressante

41 (11.7, 8.3-15.2)

39 (11.1, 7.8-14.5)

1.1 (0.7-1.7)

First prescription of any anxiolyticse

46 (13.1, 9.5-16.8)

49 (14.0, 10.3-17.7)

0.9 (0.6-1.4)

First prescription of any hypnotics or sedativee

41 (11.7, 8.3-15.2)

34 (9.7, 6.5-12.9)

1.2 (0.8-2.0)

Depression
HADS-Depressionc

Continuous median (IQR)d
Anxiety
HADS-Anxietyc

Continuous median (IQR)d
Diagnosis of depression or prescriptions after
time of breast cancer diagnosis or index date for
matched controla
First diagnosis of depressione

The date of breast cancer diagnosis from the survivor was made identical for the matched control (index date);
in bold means significant at p <0.05 level;
c Explanation: HADS ≥ 8 = Symptoms of mild depression (HADS-D) or anxiety (HADS-A) and HADS ≥ 11 = symptoms of
severe depression (HADS-D) or anxiety (HADS-A);
d Tested with Mann-Whitney U test;
a

b Numbers

e

Extracted from electronic patient files of general practitioners.

Table 3: Regression analyses: Comparison of outcomes at the time of cross-sectional
measurement from the Hospital Anxiety Depression Scale (HADS) - Depression and
Anxiety, between breast cancer survivors and matched controls.
HADS-D ≥ 8a

HADS-D ≥ 11a

HADS-A ≥ 8a

HADS-A ≥ 11a

OR (95%CI)b

OR (95%CI)b

OR (95%CI)b

OR (95%CI)b

No

1

1

1

1

Yes

2.3 (1.3-4.2)

3.3 (1.1-10.3)

1.2 (0.8-1.7)

2.1 (1.1-4.0)

No

1

1

1

1

Yes

1.3 (0.6-2.1)

1.9 (0.5-6.8)

1.8 (1.0-3.2)

2.2 (0.97-4.9)

No

1

1

1

1

Yes

2.3 (1.3-4.2)

3.3 (1.1-10.3)

1.2 (0.8-1.7)

2.1 (1.1-4.1)

No

1

1

1

1

Yes

1.3 (0.6-3.1)

1.9 (0.5-6.9)

1.8 (1.0-3.2)

2.2 (0.97-5.0)

Univariate regression analyses
History of breast cancer

History of depressionc

Multivariable regression analyses
(adjusted for each other)
History of breast cancer

History of depressionc

aExplanation:

HADS-D (Depression) ≥ 8 = mild symptoms of depression and HADS-D ≥ 11 = severe symptoms of
depression, HADS-A (Anxiety) ≥ 8 = mild symptoms of anxiety and HADS-A ≥ 11 = severe symptoms of anxiety;
bNumbers in bold means significant at p <0.05 level;
cThe determinant ‘history of depression’ was defined as a diagnosis of depression and/or prescription of an
antidepressant before the date of breast cancer diagnosis or index date;

SUPPLEMENTARY INFORMATION
Supplementary figure 1. Design of the study.

