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ORIGINAL ARTICLE

Factors associated with the prescription of antidepressive medication
to breast cancer patients

NIS P. SUPPLI}, ISABELLE DELTOUR!, LARS H. DAMKJAR!, JANE CHRISTENSEN!,
ANDERS B. JENSEN?, NIELS T. KROMAN?, CHRISTOFFER JOHANSEN!* &
SUSANNE O. DALTON!

Unstitute of Cancer Epidemiology, Danish Cancer Society, Copenhagen, Denmark, >National Centre for Cancer
Rehabilitation Research, Institute of Public Health, Southern Danish University, Odense, Denmark,
3Department of Oncology, Aarhus University Hospital, Aarhus, Denmark and *Department of Breast Surgery,
Rugshospitalet, Copenhagen, Denmark

Abstract

We evaluated factors associated with use of antidepressant medication subsequent to a diagnosis of breast cancer. We also
evaluated the effect of participation in a cancer rehabilitation program on use of antidepressants. Material and methods. We
conducted a register-based cohort study of 1 247 women with breast cancer diagnosed between 1998 and 2006 who
attended a week-long rehabilitation program and a comparison group of 2 903 women who did not attend the program
matched through the registers of the Danish Breast Cancer Cooperative Group. The associations between breast cancer-
related, treatment-related, and sociodemographic factors and use of antidepressants were evaluated in multivariate Cox
proportional hazard models separated on use of antidepressants before diagnosis of breast cancer. Results. The mean follow-
up for the 4 150 women in the study was 3.3 years (5-95% range, 0.3-7.0 years) and 1 020 (25%) were users of antide-
pressants after diagnosis of breast cancer. Among women who had not used antidepressants before their breast cancer, the
diagnosis of a new primary cancer increased the adjusted hazard ratio (HR) to 3.34 (95% CI, 1.50-7.76), and recurrence
of breast cancer increased the HR for first use of antidepressants to 2.56 (95% CI, 1.86-3.52). Unemployment was asso-
ciated significantly with use of antidepressants, whereas having no children living at home, lower income, and the number
of tumor-positive axillary lymph nodes were of borderline significance. No effect of the rehabilitation program was observed
on first use of antidepressants after breast cancer. Discussion. Diagnosis of a new cancer or recurrence of breast cancer
considerably increased the rate of use of antidepressants. Sociodemographic rather than disease- or treatment-related char-
acteristics at the time of diagnosis were associated with first use of antidepressants after a breast cancer diagnosis.

In view of the increasing incidence of breast cancer
throughout the twentieth century and a constantly
improving survival rate in industrialized countries
[1], it is important to understand the immediate as
well as long-term effects of breast cancer, which may
affect the psychological, social, and physical aspects
of the quality of life of survivors [2].

Numerous investigations have reported a high
incidence of depression and anxiety among breast
cancer patients [3]. Aside from being a serious dis-
order in its own right, depression is associated with
poor prognosis of physical disease and co-occuring
depression in cancer patients may be associated with
increased mortality [4] possibly related in part to
reduced treatment compliance among depressed

cancer patients [5]. In the clinical cancer setting, the
challenge is to identify cancer patients in need of
treatment for clinical depression and this condition
has been reported to be underdiagnosed and under-
treated in patients with cancer [6-8]. It would there-
fore be useful to identify the predictive factors that
are consistently linked to depression in these patients,
and numerous studies have sought to do so in breast
cancer patients [8-14]. Treatment modality and
biological characteristics of breast cancer (such as
stage at diagnosis) were associated with depression
in some [8,9,13] but not all studies [10]. Comorbid-
ity [8,13,14], and severity of physical symptoms ,
including insomnia [9,10], pain [14], and fatigue [9],
have also been associated with depression, whereas
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age only inconsistently influenced depression in
breast cancer patients [8,13,14]. Education and
income were also found to influence the risk for
depression in such patients [8,9,11]. As in the gen-
eral population, prior depression is strongly associ-
ated with new depressive episodes in patients with
breast cancer [8,12]. Few studies had the possibility
to involve information on both characteristics of dis-
ease, treatment, comorbidity and social factors.

While most studies used psychometric evaluation
of depression, two US studies operationalized depres-
sion by use of antidepressants among breast cancer
patients [13,14]. These studies were however, limited
by inclusion of only insured women [13] and small
number of patients [14].

Antidepressant medication is predominantly pre-
scribed for depression and secondly for anxiety dis-
orders [15,16]. Use of antidepressant medication
was used as a marker for the recognized need for
treatment of depression and anxiety disorders in
breast cancer patients. In the register-based cohort
study reported here, we evaluated if a range of factors
related to breast cancer, its treatment, comorbidity
and socioeconomic position were associated with use
of antidepressants after a diagnosis of breast cancer
in more than 4 000 women. Further we investigated
the use of antidepressants before and after participa-
tion in a rehabilitation program.

Material and methods
Study population

We identified all 1 277 women in whom breast can-
cer was diagnosed between January 1, 1998, and
December 31, 2006, and who attended a six-day
rehabilitation course at the Dallund Rehabilitation
Centre in the period 2002-2007. Participants at the
rehabilitation course had to have completed primary
treatment, have a need for rehabilitation, and physi-
cal ability to participate in the activities offered. The
rehabilitation program has been described in detail
by Heybye and colleagues [17]. Briefly, the retreat
included patient group work and lectures on themes
such as treatment of cancer, psychological reactions,
spirituality, working life, and lifestyle. Each day, the
participants were involved in a combination of phys-
ical activities and lectures.

Through the files of the Danish Breast Cancer
Cooperative Group (DBCG) we identified a com-
parison group of 3 040 women with breast cancer who
did not attend the rehabilitation course, individually
matched on age, date of diagnosis, and treatment pro-
tocol on a 2:1 basis. The DBCG has since 1977, reg-
istered almost 95% of all breast cancers diagnosed in
Danish women below the age of 75 years and con-
ducted protocol-based randomized trials of surgery,

radiation, chemotherapy, and endocrine therapy in
patients with primary invasive breast cancer [18].

For the total of 4 317 women in the study, we
obtained date of diagnosis (defined as date of sur-
gery), clinical variables, treatment modalities, infor-
mation on recurrence, and diagnosis of new primary
cancer from the DBCG.

We excluded 166 women for whom there was no
information on tumor size or lymph node status and
one woman who attended the rehabilitation course
after a diagnosis of ovarian cancer but before her
diagnosis of breast cancer, leaving a final study pop-
ulation of 4 150 women, with 1 247 attending the
Dallund Rehabilitation Centre and 2 903 in the com-
parison group. The sample represented more than
10% of all breast cancers diagnosed in the country
during the study period.

Information on sociodemographic factors, comorbidity,
and vital status

We obtained individual information on level of
attained education, income, affiliation to the work
market, partners, and number of children aged below
18 years living at home for each of the years 1996—
2007 by using the Integrated Database for Labor
Market Research, a research database coordinated by
Statistics Denmark. The database contains a variety
of demographic and socioeconomic information on
the entire Danish population and is updated annually
at the end of each year [19]. Information about
comorbidity was obtained from the Danish National
Health Registry, which, since 1977, has registered
information about all patients admitted to hospitals
in Denmark and includes both administrative data
and information about treatment and diagnosis [20].
We computed the Charlson comorbidity index for
each woman from 1978 onwards [21]. The socioeco-
nomic information and the Charlson comorbidity
index for the year before the breast cancer were used
in the analyses.

From the civil registration system, we obtained
information on death, emigration, and disappearance
through 2007.

Information on use of antidepressants

The National Prescription Drug Database contains
information on prescriptions for drugs dispensed at
all pharmacies in Denmark from 1995 onwards. The
available information includes the type of drug pre-
scribed according to the Anatomical Therapeutic
Chemical (ATC) classification system and date of
issue from the pharmacy [22]. In Denmark, antide-
pressants are available only on prescription;
we obtained information on all prescriptions for
antidepressants in the ATC group NO6A from 1995



through 2007. Use of antidepressants was defined as
two or more independently redeemed prescriptions.

Statistical analyses

The x? test, Student’s t-test, and the log rank test
were used to evaluate differences in baseline charac-
teristics between the group of women who attended
the Dallund Rehabilitation Centre and the matched
comparison group.

Cox proportional hazard models were used to
analyze factors associated with the use of antidepres-
sants after a diagnosis of breast cancer, with time
since breast cancer diagnosis as the underlying time
scale. Age was stratified at < 40, 40-45, 45-50, 50—
52.5,52.5-55, 55-60, and > 60 years. Women were
followed from date of diagnosis of breast cancer until
death, emigration or December 31, 2007 whichever
came first. As preliminary analyses confirmed that
use of antidepressants before a diagnosis of breast
cancer was strongly associated with use of these med-
ications after diagnosis, we separately analyzed the
group of women who had used antidepressants
between January 1, 1995, and one year before the
breast cancer diagnosis and those who had not.

The covariates included were clinical variables
(tumor size, tumor-positive axillary lymph nodes,
menopausal status, estrogen receptor status, and
grade of malignancy); treatment-related factors (type
of surgery and adjuvant treatment: chemotherapy,
antihormonal therapy, and radiation); sociodemo-
graphic factors (age, level of education, income, work
market affiliation, cohabitation status, number of
children living at home); and the Charlson comor-
bidity index. Recurrence of breast cancer and diag-
nosis of a new primary cancer after breast cancer
were entered as time-dependent variables.

The proportional hazard assumption was evalu-
ated for each categorical covariate graphically by a
plot of log minus log of the survival density function
versus log of follow-up time. After visual assessment
of whether the curves were approximately parallel,
no variable was considered to violate the propor-
tional hazard assumption. Continuous variables
(tumor size, number of positive lymph nodes, and
income) were tested with the proportionality test fea-
ture of PROC PHREG in SAS version 9.1. The lin-
earity of associations was evaluated graphically by
linear splines with the boundaries placed at the per-
centiles 10-90 in 10% steps; all continuous variables
were entered linearly into the model. We created
models mutually adjusted for all covariates. As the
comparison group was expected to represent the
general population of breast cancer patients, we ran
the Cox models both for the comparison group sep-
arately as well as for the full sample.
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Even if the covariates included in our analysis were
similarly associated with use of antidepressants by the
women who attended the rehabilitation program and
the comparison group and we had decided to stratify
all analyses according to previous use of antidepres-
sants, we were still concerned that there might be an
overall difference in use of antidepressants at a group
level. We plotted unadjusted and adjusted Kaplan—
Meier plots depicting the use of antidepressants after
a breast cancer diagnosis in the two groups, censoring
at the time of attendance at the rehabilitation center.
Both plots indicated that antidepressant use was dif-
ferent for the two groups. We therefore conducted
secondary analyses to evaluate use of antidepressants
after rehabilitation, in which we entered the rehabilita-
tion program as a time-dependent covariate, including
only the group that attended the program and who
had not previously used antidepressants. In the sec-
ondary analyses women were followed from date of
diagnosis of breast cancer until death, emigration,
recurrence of breast cancer, new primary cancer, two
years after attendance or December 31, 2007 which-
ever came first. Further the analyses were separated
in time between the breast cancer diagnosis and the
rehabilitation program into 0-1, 1-2, and = 2 years
and adjusted for covariates identified as significantly
or borderline significantly associated with use of anti-
depressants after breast cancer in the full dataset.

Results

Although the matching was successful with regard to
age (Table I), date of surgery (p=0.53) and protocol
version (p=0.14) the women who attended the Dal-
lund Rehabilitation Centre differed significantly from
the comparison group: they had a higher level of
education, more were affiliated to the work market,
but they had a lower average income and more were
users of antidepressants before breast cancer. Fewer
were living with a partner but more had young chil-
dren living at home. Further, they had more tumor-
positive axillary lymph nodes, more were treated by
mastectomy, and more experienced relapse or a new
primary cancer during follow-up (Table I).

Of the 4 150 women in the study, 624 (15%)
redeemed two or more prescriptions for antidepres-
sants during the period between 1995 and one year
before a diagnosis of breast cancer (mean follow-up,
7.0 years; Table I). After breast cancer diagnosis 1
020 (25%) used antidepressants (mean follow-up,
3.3 years; 5-95% range, 0.3—7 years; data not shown).
Among women who were not prior users of antide-
pressants, 279 (27%) of the group attending reha-
bilitation and 322 (13%) of the comparison group
became users of antidepressants after their breast
cancer diagnosis (data not shown).
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Table I. Descriptive characteristics of a cohort of 1 247 women and their breast cancers, who attended a course at a rehabilitation center
(RCD) and a matched comparison group of 2 903 women who did not.

RCD attendees Comparison group
Characteristic n = 12472 % n = 29032 % PP
Clinical variable
Tumor size (mm) 0.88
<20 631 (51) 1 466 (50)
=20-<50 550 (44) 1272 (44)
=50 66 5) 165 (6)
Tumor-positive axillary lymph nodes <0.01
0 524 42) 1384 (48)
1-3 451 (36) 967 (33)
4-9 162 (13) 317 €9))
=10 110 9) 235 €))
Postmenopausal 0.06
Yes 616 (49) 1525 (53)
Estrogen receptor status 0.36
Positive 969 (78) 2220 (76)
Tumor grade 0.77
I 252 (20) 587 (20)
I 478 (38) 1071 (37)
III 307 (25) 730 (25)
Non-ductal carcinoma 188 (15) 467 (16)
Treatment-specific factors
Type of surgery 0.04
Mastectomy 674 (54) 1524 (52)
Lumpectomy 534 (43) 1321 (46)
Lumpectomy followed by mastectomy® 39 3) 58 2)
Adjuvant treatment 0.09
None 97 (8) 247 )
Only chemotherapy 134 (11) 299 (10)
Only antihormonal 260 21 656 (23)
Only radiation 52 4) 141 (@)
Antihormonal and chemotherapy 215 a7 380 (13)
Chemotherapy and radiation 45 4) 110 4)
Antihormonal and radiation 80 (6) 195 (@)
Chemotherapy, antihormonal and radiation 40 3) 91 3)
Sociodemographic factors
Age (years) 0.18
< 30 6 0) 16 1)
30-40 116 9) 252 9)
40-50 395 (32) 832 (29)
50-60 440 (35) 1 041 (36)
> 60 290 (23) 762 (26)
Level of education <0.01
Basic (7-13 years) 324 (26) 1 053 (36)
Vocational 460 37 1 004 (35)
Higher (> 14 years) 451 (36) 789 27
Income (DKK)4 0.02
Mean 178 275 190 211
First quartile 128 485 125 140
Third quartile 213 469 217 343
Work market affiliation 0.01
Employed 885 (71) 1 906 (66)
Unemployed 79 6) 198 (@)
Sick leave 4 0) 17 (D
Early retirement pension 73 (6) 248 )
Retired 174 (14) 441 (15)
Student/other 29 ) 80 3)
Cohabitation status <0.01
Living with a partner 833 67) 2 096 (72)

(Continued)
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Table 1. (Continued).

RCD attendees Comparison group

Characteristic n = 12472 % n = 29032 % PP
Number of children living at home 0.02
0 865 (69) 2 097 (72)
1-2 343 (28) 686 (24)
=3 37 3) 109 4)
Charlson comorbidity index® 0.91
0 1077 (86) 2519 (87)
1 107 9) 237 ®)
> 1 63 5) 147 5)
Use of antidepressants before breast cancerb 211 17 413 (14) 0.02
Recurrence of breast cancer 93 (@) 181 (6) 0.01
New primary cancer after breast cancer” 10 (1) 18 (D) <0.01

aPatients for whom information on a variable was missing are not listed for that particular variable. For this reason, the subgroups do not
add up to the total number of patients for all variables.

by2 test was used for categorical variables; Student t-test was used for continuous variables; and the log rank test was used for time-
dependent variables.

‘Intended lumpectomy changed to mastectomy during surgery.

dHousehold income after taxation and interest per person, adjusted for number of persons in the household and deflated according to the
2000 value of the Danish crown (DKK) by the following formula from the Danish Ministry of Finance: deflated household income/(no.
of persons in household®-®.

¢Grouped on the basis of the cumulated sum of scores 0, 1 and = 2. This index provides an overall score for comorbidity based on a
composite of values weighted by level of severity assigned to 19 selected conditions scored from 1 to 6.27 Scores are summarized on the
basis of information on hospitalizations from 1978 onward. Score 1: myocardial infarct, congestive heart failure, peripheral vascular disease,
cerebrovascular disease, dementia, chronic pulmonary disease, connective tissue disease, ulcer disease, mild liver disease, diabetes type 1
and diabetes type 2. Score 2: hemiplagia, moderate-to-severe renal disease, diabetes with end-organ damage type 1 or type 2. Score 3:

moderate-to-severe liver disease. Score 6: AIDS.

fTwo or more independently redeemed prescriptions of a drug with an ATC-code initiated by ‘NO6A’.

gMean follow-up of 7.04 years, 5-95% range, 1.43-10.41 years.
hBreast cancer as defined by date of surgery.

Among women who were not prior users of anti-
depressants, the diagnosis of a new primary cancer
significantly increased the adjusted hazard ratio for
antidepressant about three-fold (HR, 3.34; 95% CI,
1.50-7.76) as did a recurrence of breast cancer
(HR, 2.56; 95% CI, 1.86-3.52) (Table II). Number
of tumor-positive axillary lymph nodes (HR, 1.01;
95% CI, 1.00-1.03 per node) were borderline sig-
nificantly associated with use of antidepressants dur-
ing follow-up (Table II). No other clinical or
treatment specific factors were associated with use of
antidepressants. Being unemployed increased the
hazard ratio for use of antidepressants (HR, 1.56;
95% CI, 1.16-2.10), whereas having children living
at home and higher income (per 25 000 DKK)
reduced the HR for use of antidepressants at border-
line significance (HR, 0.79;95% CI, 0.62—-1.00; HR,
0.98; 95% CI, 0.96-1.00, respectively).

A marked difference in the rate of antidepressant
use after diagnosis of breast cancer was observed
between women attending rehabilitation (censored at
the time of course attendance) and the comparison
group, in both the unadjusted analysis (Figure 1) and
after adjustment for covariates associated with use of

antidepressants (data not shown) and this precluded
direct comparison in the analyses of the effect of
the rehabilitation stay and we performed secondary
analyses.

In the secondary analyses with the rehabilitation
stay evaluated as a time-dependent covariate, the
hazard ratio for use of antidepressants did not change
after the rehabilitation stay for women who attended
within the first year after breast cancer (HR, 1.02;
95% CI, 0.46-2.29), but nonsignificantly reduced
hazard ratios were seen for women attending the
rehabilitation stay within the second year or two or
more years after breast cancer (HR, 0.44; 95% CI,
0.18-1.07 and HR, 0.69;95% CI, 0.33—1.44, respec-
tively; Table III).

Discussion

In this study of breast cancer survivors who did not
use antidepressant medications before their cancer
disease, a recurrence of breast cancer and a new
primary cancer were associated with increased rates
of use of antidepressants whereas number of tumor-
positive lymph nodes was associated only with
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Table II. Adjusted hazard ratios for use of antidepressant
medication? after treatment for breast cancer, in women who did

Table II. (Continued).

not use antidepressants before the diagnosis, mutually adjusted on Hazard
all covariates. RCD attendees and comparison group, n = 3513.b ratio 95% CI
Hazard Recurrence of breast cancer
ratio 95% CI No 1 _
.. . Yes 2.56 1.86-3.52
giﬁzia:i;arlable New primary cancer after diagnosis
per cm 1.01 0.95-1.07 N(‘)’f breast cancer . -
Tumor-positive axillary Yes 3.34 1.50-7.76
lymph nodes : : :
=1 1 - ¥Two or more independently redeemed prescriptions of a drug
0 » 0.96 0.77-1.19 with an ATC code starting with ‘NO6A’.
per 1 extra positive 1.01 1.00-1.03 bThirteen patients could not be included in the analysis because
Postmenopausal of missing information.
No 1 - ¢Intended lumpectomy changed to mastectomy during surgery.
Yes 1.26 0.88-1.81 dHousehold income after taxation and interest per person, adjusted
Estrogen. receptor status for number of persons in the household and deflated according to
Neg.gtlve 1 - the 2000 value of the Danish crown by the following formula from
Positive 0.95 0.70-1.29 the Danish Ministry of Finance: deflated household income/(no.
Tumor grade of persons in household®%).
I 1 - ¢Small numbers did not allow calculations of hazard ratios for this
I 1.17 0.92-1.48 covariate.
11 . 1.18 0.90-1.55 fGrouped on the basis of the cumulated sum of scores 0, 1 and =
Nonductal carcinoma 1.10 0.83-1.45 2. This index provides an overall score for comorbidity based on
Treatment-specific factors composite of values weighted by level of severity assigned to 19
Type of surgery selected conditions scored from 1 to 6.%7 Scores are summarized
Mastectomy 1 - on the basis of information on hospitalizations from 1978 onward.
Lumpectomy . 0.92 0.74-1.14 Score 1: myocardial infarct, congestive heart failure, peripheral
I.‘umpectomy and mastectomy 1.05 0.62-1.77 vascular disease, cerebrovascular disease, dementia, chronic
Adjuvant treatment pulmonary disease, connective tissue disease, ulcer disease, mild
None 1 - liver disease, diabetes type 1 and diabetes type 2. Score 2:
Only chgmotherapy 0.89 0.63-1.25 hemiplagia, moderate-to-severe renal disease, diabetes with end-
Only antl.ho.rmonal 0.84 0.63-1.13 organ damage type 1 or type 2. Score 3: moderate-to-severe liver
Only radiation 0.85 0.54-1.35 disease. Score 6: AIDS.
Antihormonal and chemotherapy 1.02 0.78-1.34
Chemotherapy and radiation 0.71 0.44-1.17
é’}‘ltlhort‘t‘:onal and fsdlanon | (l)gz gﬁ‘igg borderline significance. Being unemployed and hav-
, ant . 41-1. . . . L.
ain;c;ade;};g’n antihormiona ing lower income was associated with increased rates
Sociodemographic factors qf -use of antidepressants -wherea.s having children
Level of education living at home was associated with reduced rates,
Basic (7-13 years) 1 - although the latter two associations were of border-
E‘?Citlonal é'éi ggg‘iﬁ line significance. Use of antidepressants was more
> . 73-1. .
Incolfl:zémg dyears) frequent among women who attended the rehabilita-
per 25 000 0.98 0.96-1.00 tion program, both.before and, even more mafkedly,
Work market affiliation after their diagnosis of breast cancer, than in the
Employed 1 - comparison group. Although there was an indication
gnli‘?l’l"{ed 1.56 1.16-2.10 of reduced use of antidepressants after attending the
1C cave — - g . . .
Early retirement pension 1.28 0.90-1.81 ?ehablhtatlon . progra-m, this finding must be
Retired 1.03 0.73-1.46 1nterpreted-W1th caution as we could not compare
Student/other 0.98 0.58-1.67 rates of antidepressant use with that of the compari-
Cohabitation status son women.
II:IiVirig with ?Earmer 1 - The presented sample of well-characterized
ot fiving With a partner 114 0.94-1.37 breast cancer patients, the well-described rehabilita-
Number of children living at home . . ..
0 1 _ tion regime, and the use of prescription-based
=1 0.79 0.62-1.00 exposure information are unique. We included a
Charlson comorbidity index’ matched sample of breast cancer patients and linked
No comorbidity 1 - to national Danish registers to obtain unbiased,
! 1.29 0.96-1.71 complete measures of pre-cancer sociodemographics
> 1 1.35 0.96-1.91

(Continued)

as well as extensive information on disease and treat-
ment characteristics.
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Figure 1. Kaplan—Meier failure plots of use of antidepressants
during the first five years after diagnosis of breast cancer, among
women who were not prior users; Dallund Rehabilitation Centre
attendees were censored from the plot at time of course
attendance.

The rates of prescription of antidepressant med-
ication do not entirely reflect the rate of depression
in a population, and, as we used register-based data,
we cannot evaluate whether the antidepressants were
prescribed in accordance with recommendations.
Despite this limitation, the number of prescriptions
of antidepressants largely reflects the rate of patients
treated for affective disorders [15,16]; furthermore,
register-based assessment of antidepressant use has
been shown to be more exact than patients’ own
recall [23].

Use of antidepressants in the treatment of hot
flushes, a known side-effect of antihormonal adju-
vant treatment, has been suggested [24]. To address
this possible confounder, we contacted three of the
major Danish breast cancer clinics (Herlev Hospital,
Odense Universitetshospital, and Aarhus Sygehus)
together treating approximately half of Danish breast

Table III. Adjusted hazard ratios for use of antidepressant
medication® in 1 034 breast cancer patients who did not use
antidepressant medication before diagnosis and who attended a
rehabilitation program after breast cancer, by time between the
breast cancer diagnosis and the rehabilitation program.

Time between breast cancer Hazard

diagnosis and rehabilitation program ratio 95% CI

0-1 year 1.02 0.46-2.29
1-2 years 0.44 0.18-1.07
> 2 years 0.69 0.33-1.44

Adjusted for work market affiliation, children living at home (yes,
no), income and number of tumor-positive axillary lymph nodes.
¥Two or more independently redeemed prescriptions of a drug
with an ATC code starting with ‘NO6A”’.

YTwo patients could not be included in the analysis because of
missing information.
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cancer patients [25]. In all three clinics, clonidin
was the first choice for treating hot flushes, and
antidepressants were prescribed only if clonidin did
not have the desired effect. The pattern of a prescrip-
tion for clonidin followed by a prescription for anti-
depressants within six months was observed for only
14 women in our data set, probably indicating that
the problem is negligible.

Our finding that 25% of breast cancer patients
used antidepressants at some time after diagnosis
within the period of follow-up of up to seven years
is in line with the reports of 19-36% users of anti-
depressants in two US studies [13,14].

Associations between income and education and
depressive symptoms have been reported previously
[8,9,11]; we, however, found no association with
education and an association of only borderline sig-
nificance with income on use of antidepressants. We
did observe that unemployment at the time of cancer
diagnosis was associated with later use of antidepres-
sants by patients who had not previously used them.
While an American study found no significant
association between unemployment and use of anti-
depressants in breast cancer survivors [13], an asso-
ciation between depression and unemployment was
described in a study of Danish breast cancer patients
[8]. Having children living at home was inversely
associated with use of antidepressants, possibly indi-
cating that the social network buffers a depressive
reaction.

Our finding of an increased hazard ratio for use
of antidepressants after a recurrence of breast cancer
is in line with the result of another study, which
found that recurrence is an independent risk factor
for depression [12]. The borderline significant asso-
ciation between the number of tumor positive lymph
nodes and first use of antidepressants is in line with
the finding of a recent Danish population-based
study with a partly overlapping study population in
which having more than three tumor-positive lymph
nodes was the only cancer-related risk factor identi-
fied for depressive symptoms as measured by the
Beck Depression Inventory among patients with
newly diagnosed breast cancer [8]. The number of
tumor-positive axillary lymph nodes is the strongest
prognostic factor in breast cancer; to the extent that
this is recognized by women, it might result in more
worry, depression, and use of antidepressants [8].
Tumor-positive lymph nodes might result in more
severe physical symptoms, a higher progression rate,
and more radical treatment, all of which could lead
to greater susceptibility to depressive symptoms.

The markedly larger proportion of users of anti-
depressants among the women attending the Dal-
lund Rehabilitation Centre in comparison with the
comparison group was unexpected. We speculate that
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the difference might indicate greater susceptibility to
depressive symptoms, leading to more antidepressant
prescriptions and an increased need for rehabilita-
tion. Alternatively, our findings might identify a
group of women with breast cancer who more
readily obtain supportive care, which could lead to
recognition of depression and prescription of antide-
pressants at an early time, as well as enrolment in a
rehabilitation program. Whatever the cause, we were
unable to evaluate the effect of the rehabilitation stay
by comparing the two groups directly for use of anti-
depressant. Thus, in a secondary analysis, we made
a comparison only within the group of women who
attended rehabilitation. Furthermore, our study
depicts the natural setting of the rehabilitation pro-
gram for Danish breast cancer patients; we were
unable to evaluate the program in a randomized set-
ting. A trend to reduced use of antidepressants was
seen among women who attended the rehabilitation
center more than one year after breast cancer. We
suggest that this might be due not to an increasing
effect of the rehabilitation program with time after a
breast cancer diagnosis but rather to prescription of
antidepressants to more and more women suscepti-
ble to depression over time, leaving women less prone
to use of antidepressants in the analysis.

In conclusion we found that recurrence of breast
cancer and diagnosis of a new cancer considerably
increased the rate of antidepressant use. Further
sociodemographic rather than disease- or treatment-
related characteristics at the time of diagnosis were
associated with first use of antidepressants after a
breast cancer diagnosis. Use of antidepressant medi-
cation was markedly higher, both before and after
diagnosis of breast cancer, among the women who
attended the rehabilitation program, indicating
increased susceptibility to use of antidepressants by
women who are referred.
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