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Breast reconstruction after mastectomy: does it decrease
depression at the long-term?
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Background: Depression is associated with breast cancer survivors in 22%. Although breast reconstruction
(BR) is intended to provide psychological improvements such as reducing depression, literature is
inconclusive and without long-term follow-up. The objective is to evaluate the impact of BR after breast
cancer related mastectomy on the long-term depression risk and assess predictive factors for depression.
Methods: Women who underwent a curative mastectomy between 1999 and 2009 were included. After a
mean follow-up of more than 6 years after operation, the Beck Depression Inventory-13 (BDI-13) evaluated
depressive symptoms. Multivariable regression analysis provided predictors for depression.

Results: A total of 139 patients, 34 (24.5%) with and 105 (75.5%) without BR, were analyzed. Seventy-
seven patients (48.2%) were at high risk for mild (n=58), moderate (n=5) or severe (n=4) depression. There
was a trend for slightly better BDI-13 outcomes for women who underwent BR (2 vs. 4; P=0.06). Living
alone [odds ratio (OR): 2.16; P=0.04], low educational level (OR: 3.70; P<0.01) and adjuvant hormonal/
endocrine-therapy (OR: 2.36; P=0.02) were associated with an increased depression risk.

Conclusions: BR has no clear influence on depressive symptoms on the long-term. Predictive factors

should alert clinicians to assess depressive symptoms in specific breast cancer patients during follow-up.
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Introduction associated with breast cancer survivors in 22% (range, 17—
48%) according to the Beck Depression Inventory (BDI) (4).
This high prevalence emphasizes the interest of research in

this population. A recent study by Vodermaier ez a/. showed

With a life-time risk of 12—-13%, breast cancer is the most
prevalent malignancy among Dutch women (1). Although

mastectomy without breast reconstruction (M) is a very
effective and often curative procedure, it has a profound
mutilating effect that inevitably influences a patient
psychologically, often causing not only negative body image

and anxiety, but also depression (2,3), a condition that is
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that depression is strongly associated with mortality in
younger patients with early stage breast cancer (5). This
is in agreement with Watson and colleagues (6), revealing
that women with a high score on the Hospital Anxiety
and Depression (HAD) scale category of depression had a
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significantly increased risk of death from all causes within
5 years (hazard ratio: 3.59; 95% CI: 1.39-9.24). Another
study found a hazard ratio for all-cause mortality in breast
cancer patients of 1.27 (95% CI: 0.58-2.79) (7).

After mastectomy, most women are given the option
of either immediate (IBR) or delayed (DBR) breast
reconstruction. Although these procedures are intended to
provide cosmetic and psychological improvements, such
as possible reduction of depression when compared to
mastectomy without breast reconstruction (BR), contrasting
reports have been written about these improvements.
Multiple studies noted a significant decrease in depression
in the reconstruction group (8-12), whereas in a number
of other studies no psychological improvements were
found in both IBR and DBR groups during follow-up
periods of 6 months to 2 years after surgery (13,14). In
view of the clinical possible consequences of BR, such as
prolonged recovery time, risks of complications or the need
of additional surgery, data should be available regarding
the advantages of these surgical procedures including the
influence on depression risk.

Since the combined data of previous studies are not
only inconclusive, but also lack long-term follow-up, more
research is needed on the effect of post-mastectomy BR on
the long-term risk and severity of depression. In order to
optimize pre-operative education and patient selection for
BR, we evaluated the impact of BR on depression at the
long-term, using the 13-item BDI (BDI-13).

Methods
Study design and study population

A single-institute cohort study was performed by using
hospital databases. Only women who underwent curative
mastectomy for breast cancer without relapse were included
in this study. Males, patients who underwent other surgical
operations than mastectomy, such as breast conserving
surgery (BCS), patients with distant metastasis, ipsilateral
relapse and patients who deceased for every kind of cause
were excluded.

Procedures and techniques

Data collection

Included women received a study package by post
containing an information letter describing both design
and purpose of the study, a questionnaire covering general
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personal questions followed by the BDI-13 and a pre-
addressed envelope. Patients were asked to voluntarily
and anonymously participate and give informed consent
by completing and returning the questionnaire. In order
to collect baseline variables, questions were formulated
based on personal and medical factors which may influence
a patient’s psychological outcome (15). Only the medical
researcher knew which study number belonged to which
patient. The local ethical committee provided approval for

this study (141.003).

Measures

Obtained data included age, follow-up period, nationality,
household type, children, educational level, body mass index
(BMI), comorbidities, medication use and adjuvant therapies,
which were collected from hospital records. Follow-up
period was registered as time in years between the dates
of mastectomy and participating in the study. Nationality
was divided in Dutch or non-Dutch; type of household in
living with or without a partner. It was registered whether
patients did or did not have children. Educational level was
classified using United Nations Educational, Scientific and
Cultural Organization (UNESCO) International Standard
Classification of Education ISCED), in low (ISCED levels
1-2), intermediate (ISCED level 3) or high (ISCED levels
4-5) (16). BMI was both used as continuous variable as
dichotomous variable i.e., low/normal weight or overweight/
obese. The presences of comorbidities, such as hypertension,
diabetes, chronic obstructive pulmonary disease were
registered. Medication use was registered as polypharmacy,
which defines usage of >4 types of medication, and/or the
use of psychopharmacological agents such as hypnotics,
sedatives, anxiolytics, antipsychotics, antidepressants and
psychostimulants. Finally, it was registered whether patients
underwent radiation therapy, chemotherapy, hormonal/
endocrine therapy or immunotherapy.

The BDI-13 questionnaire is one of the most widely used
screening tools for depression. It is developed to rate the
severity of depressive symptoms (17) and exists of 13 clusters
of 4 statements, ranking from 0 to 3, increasing in depression
symptoms; in addition, a total score of 0-3 indicates minimal
depression, 4-11 mild depression, 12-16 moderate depression
and >17 severe depression. This questionnaire is accurate for
somatic patients (18) and has been validated in many samples
including cancer patients (19). Since no different cut off
points indicating depression after breast cancer diagnosis
are described in literature, the cut off values of the BDI-
13 as stated above were used. Thus, scores of 0-3 and 4 or
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Table 1 Comparison of baseline variables: BDI 0 (no risk) and BDI 1/2/3 (high risk)

Variables BDI 0 (n=72, %) BDI 1/2/3 (n=67, %) P value
Type of operation 0.18°
Mastectomy without BR 51 (70.8) 54 (80.6)
Mastectomy with BR 21 (29.2) 3(19.4)
Mean age in years (SD) 64.5 (13.4) 66.9 (13.8) 0.31%
Mean years in follow-up (SD) 4 (3.0) 3(3.2) 0.08"
Dutch nationality 68 (94.4) 64 (95.5) 1.00°
Type of household 0.05°
Living with partner 43 (59.7) 28 (43.1)
Living without partner 29 (40.3) 37 (56.9)
Children 42 (59.2) 46 (69.7) 0.22°
Educational level <0.01°
Low 26 (36.1) 38 (57.6)
Intermediate 5(20.8) 5(22.7)
High 31(43.1) 3(19.7)
BMI (kg/m?) (SD) (n=136) 25.7 (3.8) 27.0 (5.2) 0.10°
Co-morbidity (yes/no) 53 (63.9) 9 (34.5) <0.01°
Medication use
Polypharmacy 14 (19.4) 4 (36.4) 0.03°
Psychopharmacy 2(2.8) 3(19.7) <0.01°
Radiation therapy 24 (33.3) 7 (40.3) 0.40°
Chemotherapy 29 (40.3) 5 (37.3) 0.72°
Hormonal/endocrine therapy 34 (47.2) 2 (61.2) 0.10°
Immunotherapy 5(6.9) 2 (3.0) 0.44°

2 Student t-test; °, Chi-square test; °, Fisher’'s exact test. BDI, Beck Depression Inventory; BR, breast reconstruction; SD, standard

dewatlon, BMI, body mass index.

more is threshold for the absence or presence of depression,
respectively. Comparison of baseline variables of these two
study groups are shown in 7ible 1. Due to small numbers in
almost all comorbidity groups these variables were pooled
within the new variable comorbidity yes/no. Medication use
was split in either polypharmacy or psychopharmacy due to
small numbers of patients counted in the variable including
both medication categories.

Statistical analysis

Descriptive and inferential statistics were used for analysis.
All data were first tested for normality by a Q-Q plot, a
Kolmogorov-Smirnov and a Levene’s test. Descriptive
statistics were used to outline characteristics of included
patients. Continuous normally distributed variables were
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expressed by their mean and standard deviation, not
normally distributed data by their median and range. To test
groups, categorical variables were tested using the Pearson’s
Chi-square test of Fisher’s exact test, when appropriate.
Normally distributed continuous data were tested with
the independent samples Students 7-test and in case of
skewed data, with the independent samples Mann-Whitney
U-test. Predictive variables for depression were found with
multivariable logistic regression analysis, which was done
through univariate logistic regression with all independent
variables counting more than ten events. Variables showing
P values <0.1 were then eligible for multivariable logistic
regression. The maximum number of variables allowed in the
multivariable model is the number of patients in the smallest
group divided in ten. Significance level for baseline variables
and multivariable regression analysis was set at P<0.05.
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Results

A total of 1,074 patients were diagnosed with breast cancer
in the Sint Lucas Andreas Hospital between 1999 and 2009.
Of these 1,074 patients, 810 were primarily excluded as they
underwent another surgical procedure than mastectomy, such
as BCS, had a non-radical excision, metastasis, were treated
elsewhere, were male, had a relapse or had deceased. A total
of 264 women underwent a curative mastectomy and were
therefore included in this study. Questionnaires were sent
to these 264 women, of which nine were then excluded as
they had recurrence of breast cancer or had deceased for any
reason. An additional 62 women were unable or unwilling
to fill out the questionnaire, due to old age (n=9), mental
retardation (n=4), dementia (n=2), osteoarthrosis of the hands
and other physical limitations restraining writing abilities
(n=3), language-barriers (n=4), other reasons (n=3) or without
stated reason (n=37). Another 50 women did not respond
after repeated requests for participation (n=43) or were lost
to follow-up (n=7). Since four returned questionnaires were
incomplete and consequently excluded, the study population
consisted of a total of 139 women, leading to a response rate
of 52.7%. Informed consent was obtained from all individual
participants included in the study.

The study population of 139 patients consisted of 105
(75.5%) participants in the M group and 34 (24.5%) in
the mastectomy with breast reconstruction (MBR) group.
Both groups had a long-term follow-up with the BDI
questionnaire after mastectomy; 6.9 (SD: 3.2) and 6.5
(SD: 3.0) years in the M and MBR groups, respectively.
Comparisons of baseline variables in M and MBR study
groups are presented in 7able 2. The M group had a mean
age of 68.9 (SD: 12.8) years, whereas the MBR group had
a mean age of 55.6 (SD: 10.9) years (P<0.01) at the time of
this study. Of all women, 132 (95%) hold Dutch nationality.
BR was performed more often in younger women and those
who underwent adjuvant chemotherapy. Hypertension
occurred more often in the M group. Other characteristics
did not differ significantly between these groups.

BR and depression

The median BDI score of the entire study population
(n=139) was 3 (range, 0-33). Within this population, a total
of 67 (48.2%) patients were at high risk for depression,
as >4 points were scored with the BDI-questionnaire. Of
these 67 patients, 58 (86.6%) scored 4-11 points, indicating
mild depression, 5 patients (7.5%) scored 12-16 points,
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indicating moderate depression and 4 patients (6%) scored
>17 points, indicating severe depression.

The median BDI scores were 4 (range, 0-33) and 2
(range, 0-18) in the M and MBR group, respectively. No
significant difference in BDI scores were found between
these two groups (P=0.063). An additional analysis was done
using the BDI score as dichotomous variable. Although this
classification showed depression in 54 (51%) women in the
M group and in 13 (38%) in the MBR group, no significant
difference was found in both groups (P=0.18).

Other risk factors for depression

Univariately, the variables duration of follow-up, type of
household, educational level, comorbidity, polypharmacy
and adjuvant hormonal/endocrine therapy predicted a
higher risk of depression (scores >4). Since the variables
nationality, psychopharmacy and immunotherapy contained
less than ten events, these variables were excluded from the
logistic regression analysis. The continuous variables age
and BMI, that showed no linear trend, were also excluded
(Tible 3).

As polypharmacy contained the largest P value this
variable was primarily excluded from de multivariable
logistic regression. Although the next step would have
been excluding either household type or educational level,
both variables seemed to have an individual relationship
with comorbidity (P<0.01). When these variables, which
are confounders since a 10% f§ difference was found,
were corrected for interaction, no interaction in this
multivariable model was found. Multivariable logistic
regression analysis was done with variables household type,
highest level of education and hormonal/endocrine therapy.
Adjuvant hormonal therapy [odds ratio (OR): 2.36, P=0.02],
living without a partner (OR: 2.16, P=0.04) and having a
low educational level (OR: 3.7, P<0.01) were associated with
a higher risk of depression. Results of this multivariable
logistic regression analysis are shown in Table 4.

Discussion

In this study, no effect of BR on the BDI outcome was
demonstrated, indicating that BR is not an effective
therapy to reduce depression on the long-term. However,
there was a slight trend towards a better BDI outcome for
patients who underwent a BR after breast cancer related
mastectomy. In literature, two prospective studies, analyzing
depressive symptoms before and 1 year after surgery,
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Table 2 Comparison of baseline variables in mastectomy without BR (M) and mastectomy with BR (MBR) study groups

Variables M (n=105 %) MBR (n=34, %) P value
BDI outcome 0(5.2) 2.0 (4.2) 0.06°
Mean age in years (SD) 68.9 (12.8) 55.6 (10.9) <0.01*
Mean years in follow-up (SD) 9(3.2) 5(3.0) 0.46°
Dutch nationality 102 (97.1) 30 (88.2) 0.06°
Type of household 0.08°
Living without partner 49 (47.6) 22 (64.7)
Living with partner 54 (52.4) 12 (35.3)
Children 66 (64.1) 22 (64.7) 1.00°
Educational level 0.08°
Low 53 (51.0) 11 (32.4)
Intermediate 23 (22.1) 7 (20.6)
High 28 (26.9) 6 (47.1)
BMI (kg/m?) (SD) (n=136) 26.3 (4.6) 26.4 (4.7) 0.86%
Co-morbidity
DM 4 (3.8) 1.9 1.00°
COPD 7 (6.7) 2 (5.9 1.00°
CTD 1(1.0 0 (0) 1.00°
HT 25 (24.0) 2 (5.9 0.02°
Other 24 (22.9) 6(17.6) 0.64°
Medication use 0.13¢
Polypharmacy 27 (26.0) 3(8.8)
Psychopharmacy 5(4.8) 2 (5.9)
Both 7(6.7) 1(2.9
Radiation therapy 36 (34.3) 15 (44.1) 0.30°
Chemotherapy 34 (32.4) 0 (58.8) <0.01°
Hormonal/endocrine therapy 54 (51.4) 3(38.2) 0.29°
Immunotherapy 4 (3.8) 3(8.8) 0.36°

2 Student t-test; °, Mann-Whitney U-test; °, Chi-square test;

9. Fisher’s exact test. BDI, Beck Depression Inventory; SD, standard deviation; BMI,

body mass index; DM, diabetes mellitus; COPD, chronic obstructive pulmonary disease; CTD, connective tissue disease; HT, hypertension.

showed no differences between patients who had undergone
a mastectomy without reconstruction and patients with
either immediate or delayed BR (20,21). In a cross-sectional
study by Holly er 4/. (22), depressive symptoms were equal
in the mastectomy with and without BR groups, whereas
more depressive symptoms were found in the mastectomy
without BR group in other studies (12,23). Likewise,
contrasting reports have been published regarding quality
of life (QoL), which was equal for patients with and without
BR after mastectomy in several studies (13,24), whereas a
better QoL and better psychological/emotional functioning
was presented in the BR group in other reports (8,10,11).
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When compared to literature (25), participants of this
study showed high numbers of possible depression (48.2%)
of which 41.7% may experience mild depression and 6.5%
may experience moderate to severe depression. While the
high incidence of depression among these patients imply
that standard screening might be considered, the majority of
patients at high risk for depression have a mild depression
risk, whereas few patients are at high risk for moderate (n=5)
to severe (n=4) depression. Although Watson et 4/. reported
an increased risk of death in breast cancer women with a
high score on the HAD scale category of depression within
5 years (hazard ratio: 3.59; 95% CI: 1.39-9.24), little is
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Table 3 Univariate logistic regression analysis with dichotomous

BDI outcome

Variable OR 95% ClI P value
Type of operation 0.585 0.265-1.289 0.183
Age (quartiles)
36.8-56.3 - - -
56.4-64.6 1.078 0.429-2.704 0.874
64.7-75.6 0.753 0.297-1.907  0.549
75.7-95.0 1.509 0.591-3.851 0.389
Mean years in follow-up 1.103 0.989-1.230 0.078
Type of household 1.959 0.992-3.869 0.053
Children 1.588 0.783-3.220  0.200
Highest level of education
Low - - 0.011
Intermediate 3.485 1.539-7.893  0.003
High 2.385 0.908-6.260 0.078
Body mass index (quartiles)
16.0-23.3 - - -
23.4-25.7 1.143 0.483-2.981 0.785
25.8-29.1 0.950 0.360-2.509 0.918
29.2-44.4 2192 0.825-5.825 0.115
Comorbidities (yes/no) 3.347 1.640-6.834  0.001
Polypharmacy 2.367 1.097-5.110  0.028
Radiotherapy 1.350 0.676-2.696  0.395
Chemotherapy 0.883 0.446-1.738 0.720
Hormonal/endocrine therapy 1.762 0.897-3.461 0.100

BDI, Beck Depression Inventory; OR, odds ratio; Cl, confidence

interval.

Table 4 Multivariable logistic regression model with dichotomous

BDI outcome

Variable OR 95% Cl P value
Adjuvant hormonal/endocrine 2.361 1.120-4.977 0.024
therapy

Type of household 2.163 1.032-4.531 0.041
Highest level of education (high) - - 0.010
Highest level of education (low)  3.704 1.582-8.673 0.003
Highest level of education 2.455 0.885-6.806 0.084

(intermediate)

BDI, Beck Depression Inventory; OR, odds ratio; Cl, confidence

interval.

© Gland Surgery. All rights reserved.

gs.amegroups.com

de Raaff et al. Breast reconstruction and depression

known about the dose response of severity of depression and
survival. In order to improve survival by providing standard
or selective screening, future research must investigate this
clinically relevant topic.

Although data are available showing a significant
relationship between depression and survival of breast cancer
patients, findings are not consistent across studies (26).
Further research concerning depression severity and
survival is needed to give recommendations for selective
or standard depression screening. Within current study
population, a total of 15 patients used psychopharmacy,
which included antidepressants within nine patients. The
varying depression incidence in literature may be a result
of different definitions of depression (25). Nevertheless,
high prevalence of depression may be a result of major life
events which trigger change processes in mental health, as
an increase of depressive symptoms is not only seen in breast
cancer diagnosis, but also in other cancer diagnosis (27). In
a recently published large cohort study including 44.494
women with breast cancer, the ratio for a hospital contact for
depression 1 year after surgery was 1.70 and that for the use
of antidepressants 3.09. After 3 and 8 years, these ratios were
significantly increased. Within this study, older age, living
alone, basic educational levels and node-positive disease
were associated with use of antidepressants. No association
was found between type of surgery and the development
of depression (28). Rubino et /. investigated depressive
symptoms in women who had undergone a mastectomy and
in healthy women, the latter showing fewer depressions (11).

In our study, patients who underwent BR were younger,
had less hypertension, and had undergone adjuvant
chemotherapy more often. All these findings are in
accordance with data from literature (29). Household type,
highest level of education and hormonal/endocrine therapy
predicted higher risk of depression. These predictive
values are consistent with literature where a married status
showed a lower risk of depression when compared to a non-
married status (30), lower social economic status (SES), that
often includes low educational level, appears a predictor of
developing depression (31-33) and depression is a known
side-effect of hormonal therapy (34,35).

While this study found current results that are useful
for the clinical setting, this study has several limitations.
As it is not known which patients choose a BR, this
introduced selection bias. There might not be an elevated
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risk of depression in the group that does not choose
for a reconstruction. Taken this in mind, it could be
hypothesized that patients with a high depression risk, do
benefit from a BR. This should, however, be investigated in
larger, prospective and longitudinal cohorts. Additionally,
adding the influence of insurance companies might be an
interesting topic for future studies.

In conclusion, this study found no significant effect of
BR on the postoperative BDI-score; however, a slight trend
was seen towards less depressive symptoms after BR. Future
research in large and prospective longitudinal cohorts is
needed to determine which variables and types of surgery
influence breast cancer patients psychological outcome.
Especially in woman who are single, have a low educational
level and received adjuvant hormonal/endocrine therapy,
awareness for depression is important.
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