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Abstract
Purpose Persistent postmastectomy pain syndrome (PMPS)
is one of the most important disturbing symptoms.
Posttraumatic stress disorder (PTSD) is an anxiety disorder
which is characterized by reactions to reminders of the trauma
that has been experienced. The purpose of this study is to
evaluate the predictors of PMPS and PTSD in Turkish breast
cancer survivors and the correlation between PMPS and
PTSD.
Method The study is designed as a multicenter survey study.
Breast cancer patients in remission were evaluated. Patients
were evaluated with structured questionnaires to assess the
PMPS and clinical parameters associated with it. The

Turkish version of the posttraumatic stress disorder check-
list—civilian version (PCL-C) was used.
Results Between February 2015 and October 2015, 614 breast
cancer survivors in outpatient clinics were evaluated. The in-
cidence of PMPS documented is 45.1 %. In the multivariate
analysis low income, presence of PTSD and <46 months after
surgery were associated with increased risk of PMPS. PTSD
was documented in 75 %, and the mean PCL-C score was
32.4±11.1. PMPS and being married at the time of the eval-
uation were linked with PTSD.
Conclusions It is the first data about the association between
PMPS and PTSD. The clinicians should be aware of PMPS
and PTSD in breast cancer survivors.

Keywords Breastcancersurvivor .Persistentpostmastectomy
pain syndrome . Posttraumatic stress disorder

Introduction

Breast cancer is the most commonmalignancy and the leading
cause of cancer related deaths in women [1]. Although there is
a progressive improvement in diagnostic and therapeutic mo-
dalities, there are still short- and long-term of toxicities and
complications of surgery, radiotherapy and chemotherapy.
Persistent postmastectomy pain syndrome (PMPS) is one of
the most important disturbing symptoms. It has been reported
with an incidence of 23.9–47.6 % in the literature [2–6].
Young age, increased body mass index or weight, breast con-
servative surgery (BCS), axillary lymph node dissection, tu-
mor with upper lateral localization, chemotherapy,
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radiotherapy, and psychosocial variables have been associated
with increased risk of PMPS [7–10].

Posttraumatic stress disorder (PTSD) is an anxiety disorder
which is characterized by reactions to reminders of the trauma
that has been experienced. These reactions can be cognitive,
affective, and behavioral. During the treatment period of can-
cer is an important trauma for both cancer survivors and their
relatives [7–20]. The incidence has been reported up to 35 %
of cancer survivors [21–23]. Although a detailed psychiatric
evaluation is necessary for the diagnosis of PTSD, PTSD
checklist—civilian version (PCL-C) is a valuable instrument
for screening PTSD [24–27].

Both PMPS and PTSD are important long-term complica-
tions of breast cancer survivor. In the literature, they have been
extensively studied separately as two different clinical entities.
To the best of our knowledge, the relation between them has
not been studied yet. In addition, these common problems
have not been studied with medical oncologists’ point of view.
The purpose of this study is to evaluate the predictors of
PMPS and PTSD in Turkish breast cancer survivors and the
correlation between PMPS and PTSD.

Method and patients

Study design

The study was planned as a multicenter study with the mem-
bers of Palliative Care Working Committee of the Turkish
Oncology Group (TOG). Six oncology clinics in Turkey were
included in the study. Institutional Ethics Committee approved
the study protocol, and the study was in accordance with the
ethical standards laid down in the 1964 Declaration of
Helsinki. All persons gave their informed consent prior to
their inclusion in the study.

Between February 2015 and October 2015, patients in out-
patient clinics were evaluated. Female patients older than
18 years old, with a diagnosis of breast cancer whose disease
were in remission, were included. The patients who had com-
pleted adjuvant chemoradiotherapy and passed a minimum
6 months of interval after operation were selected. The pa-
tients under adjuvant trastuzumab therapy were also included.
Patients with a history of bilateral breast cancer, secondary
primary breast cancer in the follow-up, premalignant patholo-
gy, and neoadjuvant chemotherapy were excluded.

After outpatient visit, appropriate patients were evaluated
face to face by the oncologist. The data about the breast cancer
was noted by the clinician and the questionnaire was filled
with a qualified colleague to prevent observer related bias.
Participants were evaluated through structured interviews.
The questionnaire was structured with questions about demo-
graphic data, sociocultural background, co-morbidities, psy-
chiatric history, morbidity after breast surgery, and

postmastectomy pain syndrome (PMPS). Presence of diabetes
mellitus and more details about the clinical features were de-
tailed due to neuropathic component of the PMPS. The ones
defining PMPS were further asked about the characteristics of
pain experienced. The last part of the questionnaire was
formed by the Turkish version of PCL-C [27].

Statistical analysis

Baseline characteristics of the patient group were described
using means±SD for continuous variables and frequencies
and proportions for dichotomous and categorical variables.
Differences between continuous variables were assessed with
the Student t test and non-parametric tests for repeated measures
(Friedman Test). The chi-square or Fisher exact tests were used
to compare categorical variables. Multivariate analysis was per-
formed using a logistic regression model. Univariate analysis of
the predictors of PMPS performed with the chi-square or Fisher
exact tests. The income parameter was grouped according to the
minimumwage in Turkey (<1000 Turkish lira vs >1000 Turkish
lira). The dominant hand (ipsilateral of operated breast vs con-
tralateral), type of operation (BCS vs MRM), level of income
(low vs high), PTSD, taxane therapy, radiotherapy, history of
psychiatric support, age (<65 vs ≥65), elapsed time after surgery
(<46 months vs ≥46 months), and social support after diagnosis
(low vs high) were further evaluated with a logistic regression
model. The answers to social support during disease process
were grouped as high (scores 4–5) and low (1–3). The median
time of 46 months after surgery was used for grouping. The
predictors of PTSD were tested with the independent sample t
test and chi-square or Fisher exact tests after grouping the PTSD
scores. The analysis of PTSD score was performed in the light of
the Turkish validation study and the clinical experiences in
Turkish population. The cutoff value for the diagnosis of
PTSD was 24 [27–29]. Multivariate analysis was tested with
linear regression and the presence of PMPS, regular analgesic
usage, history of psychiatric support medication for depression,
marital status, social support, and age were further tested with
logistic regression analysis.

All analyses were performed using the SPSS 17.0 for
Windows (IBM Corp., Armonk, NY). Values of p of less than
0.05 were considered to be statistically significant.

Results

Patients’ characteristics

Six hundred fourteen female patients with a mean age of 54.4
±10.1 were evaluated. The elderly patients (≥65 years old)
constituted 16.1 % (99/614) of the group (Table 1). Of the
participants, 38.8 % of them were obese and 39.1 % of them
had at least one comorbidity. Diabetes mellitus and
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Table 1 Properties of the PMPS present and absent groups

PMPS + (n, %) PMPS − (n, %) Total p

Age 57.8 (±7.5) 61.4 (±7.0) 54.4 (±10.1) <0.001
Age group
• >65 34 (34.3) 65 (65.7) 99 0.01
• <65 243 (47.2) 272 (52.8) 515

Height (cm) 157.5 (±6.2) 1159.1 (±6.8) 159.3 (±6.1) 0.12
Weight (kg) 76.0 (56–125) 75.5 (60–100) 74 (40–130) 0.30
Body mass index (BMI) 31.5 (±4.5) 30.9 (±4.9) 29.4 (±4.9) 0.61
BMI groups
• Underweight 2 (66.7) 1 (33.3) 3 0.84
• Normal 60 (45.8) 71 (54.2) 131
• Overweight 106 (43.8) 136 (56.2) 241
• Obese 109 (45.8) 129 (54.2) 238

Smoker
• Smoker 33 (50) 33 (50.0) 66 0.66
• Non-smoker 185 (44.2) 234 (55.8) 419
• Ex-smoker 58 (45.7) 69 (54.3) 127

Alcohol
• Present 15 (57.7) 11 (42.3) 26 0.18
• Absent 261 (44.5) 325 (55.5) 586

Comorbidity
• Present 104 (43.3) 136 (56.7) 240 0.51
• Absent 167 (46.0) 196 (54.0) 363

Diabetes mellitus
• Present 61 (48.4) 65 (51.6) 126 0.38
• Absent 210 (44.1) 266 (55.9) 476

Marital status
• Married 214 (46.1) 250 (53.9) 464 0.44
• Single 18 (43.9) 23 (56.1) 41
• Widow 45 (41.2) 64 (58.8) 109

Children
• Present 244 (45.7) 290 (54.3) 534 0.54
• Absent 28 (41.8) 39 (58.2) 67

No. of household 2 (1–15) 3 (1–6) 2.5 (1–15) 0.13
Total monthly income
• <1000 Turkish lira 45 (59.2) 31 (40.8) 76 0.009
• >1000 Turkish lira 232 (43.3) 304 (56.7) 536

Educational status
• Illiterate 27 (47.4) 30 (52 6) 57 0.81
• Literate 17 (54.8) 14 (45.2) 31
• Elementary school 108 (44.8) 133 (55.2) 241
• Intermediate school 28 (46.7) 32 (53.3) 60
• High school 43 (40.6) 63 (59.4) 106
• University 54 (45.4) 65 (54.6) 119

Job
• Retired 50 (41.0) 72 (59.0) 122 0.55
• Working 52 (47.7) 57 (53.2) 109
• No job 173 (45.6) 206 (54.4) 379

History of psychiatric support
• Present 106 (52.0) 98 (48.0) 204 0.01
• Absent 171 (41.7) 239 (58.3) 410

History of regular use of analgesics
• Present 211 (47.6) 232 (52.4) 443 0.06
• Absent 66 (39.3) 102 (60.7) 168

PTSD
• Present 234 (54.0) 199 (46.0) 433 <0.001
• Absent 43 (26.2) 121 (73.8) 164

Breast cancer and treatment features
Operation
• MRM 168 (42.3) 229 (57.7) 397 0.02
• BCS 109 (51.4) 103 (48.6) 212

Pathology
• IDC 247 (44.7) 306 (55.3) 561 0.63
• ILC 12 (60.0) 8 (40) 22
• Mixed (IDC+ ILC) 3 (33.3) 9 (50) 18
• Others 5 (41.7) 6 (66.7) 11
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hypertension were the most common diseases reported, 20.5
and 11.8 %, respectively. Participants were in a wide range of
differences in socioeconomic status. Only 6.6 % were single
and 86.9% of the group had children with a median number of
3 [1–6]. Median number of households was 2.5 [1–15], and
the patients whose monthly income was below the minimum
wage constituted the 12.3 % of the group. Eighty-eight
(14.3 %) of the patients had not attended to school and 9 %
was illiterate. Most of the patients (61.7 %) were housewives
at the time of evaluation. Patients had been followed for
46 months (6–258) after surgery. Invasive ductal carcinoma
was the most common pathology, and chemoradiotherapy was
the most common adjuvant modality.

PMPS and variables associated with PMPS

Two hundred seventy-seven (45.1 %) of the patients reported
PMPS at the time of questionnaire and 124 (44.7 %) of them
had been experiencing pain since the initial surgery (Table 2).

The severity of pain ranges between 1 and 10 (median 3) and
the mostly reported location (84.1 %) where the pain was
experienced was the scar tissue or the residual breast in BCS
patients. The axilla and the ipsilateral arm were other impor-
tant regions described (53.4 and 31.0 %, respectively).
Eighteen percent of them experience pain daily. Physical ex-
ertion was the most common triggering factor. Although, most
of the patients try to relieve the pain with different maneuvers,
PMPS in 95 (34.2 %) regress spontaneously.

In the univariate analysis, risk factors for PMPS were
young age (<65), low income, BCS, adjuvant radiotherapy
history of psychiatric support, and presence of PTSD. The
presence of reoperation for any reason after initial surgery
and adjuvant taxanes regimen were associated with PMPS
(p=0.053 and p=0.054, respectively). Time elapsed after sur-
gery was negatively correlated with the presence of PTSD
(Table 1). In the multivariate analysis low income, presence
of PTSD and <46 months after surgery were associated with
increased risk of PMPS (Table 3).

Table 1 (continued)

PMPS + (n, %) PMPS − (n, %) Total p

Stage
• I 60 (48.0) 65 (52.0) 131 0.70
• II 143 (43.7) 184 (56.3) 333
• III 62 (48.8) 65 (51.2) 133

No. of resected lymph nodes 16 (1–37) 14 (2–51) 14 (0–53) 0.75
Infection or drainage after operation
• Present 33 (49.3) 34 (50.7) 67 0.47
• Absent 244 (44.6) 303 (55.4) 547

History of reoperation
• Present 32 (56.1) 25 (43.9) 57 0.053
• Absent 245 (44.0) 312 (56.0) 557

Breast implant
• Present 14 (42.4) 19 (57.6) 33 0.75
• Absent 263 (45.3) 318(54.7) 581

Estrogen receptor
• Positive 224 (46.7) 256 (53.3) 480 0.20
• Negative 46 (41.8) 64 (58.2) 110

Progesterone receptor
• Positive 208 (44.6) 258 (55.4) 466 0.32
• Negative 61 (49.6) 62 (50.4) 123

C-erbb2
• Positive 87 (51.8) 81 (48.2) 168 0.06
• Negative 184 (43.3) 241 (56.7) 425

Time elapsed after surgery (months) 43 (7–190) 62 (6–288) 46 (6–258) <0.001
Adjuvant treatment modality
• Only chemotherapy 53 (36.6) 92 (63.4) 145 0.09
• Chemoradiotherapy 192 (48.2) 206 (51.8) 398
• Only radiotherapy 6 (35.3) 11 (64.7) 17
• Only hormonal therapy 23 (46.9) 26 (53.1) 49
• None 3 (75.0) 1 (25.0) 4

Radiotherapy
• Present 165 (48.5) 175 (51.5) 416 0.03
• Absent 99 (41.4) 140 (58.6) 197

Taxane in adjuvant regimen
• Present 165 (48.5) 175 (51.5) 340 0.054
• Absent 99 (41.4) 140 (58.6) 23

BCS breast conserving surgery, IDC invasive ductal carcinoma, ILC invasive lobular carcinoma, MRM modified radical mastectomy, PTSD posttrau-
matic stress disorder
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PTSD and variables associated with PTSD

The mean PTSD score was 32.4 (±11.1) and, 433 (72.5 %) of
the patient group was documented to have PTSD. Being mar-
ried, presence of PMPS, younger age (<65), history of psychi-
atric evaluation, or antidepressant medication were associated
with increased risk of PTSD in the univariate analysis
(Table 4). However, in logistic regression analysis, only
PMPS and being married at the time of the evaluation were
linked with PTSD (Table 5).

Discussion

PMPS

Although a clear definition is not present, it is defined as
chronic neuropathic pain in the mastectomy scar, residual
breast tissue, axilla, ipsilateral arm, or chest wall after breast
surgery which lasts beyond 6 months after surgery [2]. Due to
the neuropathic nature of the pathology, electric shock-like,
shooting, or burning pain and altered skin sensations are the
most common symptoms in the surgically manipulated axilla
or breast [3, 4].

The incidence rates of PMPS have been reported as low as
20 % [3, 9, 30], and as high as 40–50 % [6, 7, 31]. In this
study, the incidence of PMPS documented is 45.1 %, upper
limit of the previous reports. Also, 31 % of the group reported
pain at the ipsilateral arm and 4 % at the anteroposterior of
chest. Aggravating and alleviating factors are similar with the
previous analysis [3, 7]. Symptoms improve without any ma-
neuver in 34.2 % of the patients, and median pain score of 3/
10 was similar with the data in literature [30].

Table 2 Properties of PMPS

N (%)

Location of pain

• Mastectomy scar of residual breast 233 (84.1)

• Axilla 148 (53.4)

• Ipsilateral arm 86 (31.0)

• Other 13 (4.6)

Severity of pain 3 (1–10)

Frequency of pain

• Daily 50 (18.0)

• 1–3/week 102 (37.0)

• 1–3/month 76 (27.4)

• Less 49 (1.6)

Duration of pain

• Seconds 72 (25.9)

• <5 min 85 (30.6)

• 5–30 min 70 (25.2)

• >30 min 50 (18.0)

Triggering factors

• Physical exertion 175 (72.6)

• Sudden movements 100 (41.4)

• Touch 93 (38.5)

• Hot-cold climate 59 (23.8)

• Friction of clothes 51 (20.6)

Maneuvers to relieve pain

• Resting 152 (54.8)

• Analgesic (systemic-topical) 115 (41.5)

• Massage 47 (16.9)

• Spontaneously relieving 95 (34.2)

Table 3 Multivariate analysis of factors associated with PMPS

OR CI (%95) p

Low incomea 1.89 1.08–3.38 0.03

PTSD 3.14 2.05–4.81 <0.001

Short interval after surgery (<46 months) 1.71 1.18–2.49 0.004

BCS 1.28 0.85–1.92 0.23

Radiotherapy 1.09 0.70–1.72 0.68

Taxane in adjuvant therapy 1.19 0.79–1.81 0.39

Age <65 1.46 0.87–2.44 0.14

Psychiatric support 1.31 0.89–1.91 0.15

Reoperation 1.57 0.85–2.89 0.14

Regular use of analgesic 1.45 0.96–2.17 0.07

Low social support 1.08 0.73–1.61 0.66

BCS breast conserving surgery
a Low income was assigned as <1000 Turkish lira which is the minimum
wage in Turkey

Table 4 Univariate analysis of factors associated with PTSD

Parameters PTSD + (n, %) PTSD − (n, %) Total p

Age

• >65 59 (63.8) 38 (39.2) 97 0.005
• <65 374 (74.8) 126 (25.2) 500

Married

• Yes 340 (75.2) 112 (24.8) 452 0.009
• No 93 (64.1) 52 (35.9) 145

History of psychiatric support

• Present 278 (69.5) 122 (30.5) 400 0.018
• Absent 155 (78.7) 42 (21.3) 197

History of antidepressant medication

• Present 159 (78.3) 44 (21.7) 203 0.023
• Absent 274 (69.5) 120 (30.5) 394

PMPS

• Absent 199 (62.2) 121 (37.8) 320 <0.001
• Present 234 (84.5) 43 (15.5) 277

PMPS postmastectomy pain syndrome
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The etiopathogenesis is poorly defined. It is considered that
the damage to nerve pathways is the underlying cause.
Intercostobrachial neuralgia, neuroma pain, or phantom breast
pain are the most related pathogenic mechanisms [5, 6].

Although anticonvulsants and antidepressant therapies are
the mainstay treatment of PMPS, there is no specific treatment
modality [11]. In addition to promising effective local thera-
pies [12, 13], systemic therapies showed conflicting results
bo th in the prophylax is and t rea tment [14–16]
Spontaneously disappearing symptom can be the cause of
not complaining in routine visits and also not seeking a cure
for the problem. This is also true for the physicians who can
ignore a symptom that does not need any further treatment.
Stevens et al. concluded that the patients with PMPS were
undertreated and generally obtained poor pain relief from their
symptoms [4]. In addition, PMPS results in poor quality of life
and worse scores in role limitations due to physical problems,
body pain, general health, vitality, role limitations due to emo-
tional problems, and mental health [30–32]. In the light of the
findings, physicians working with breast cancer should espe-
cially evaluate patients for PMPS.

When managing pain, different physiological, sensory, be-
havioral, sociocultural, affective, and cognitive components
should be discussed to determine pain perception and expres-
sion [10]. Our study is unique due to its focusing on the so-
cioeconomic and psychological data. Patient-related parame-
ters which were found to be related with PMPS were young
age, low income, and presence of PTSD. Young age has been
the best described parameter, and it has been related with the
aggressive nature and worse prognosis at younger ages.
Increased nerve sensitivity and tendency to anxiety are other
factors claimed [4, 7, 8, 30, 31, 33]. Younger age as a risk
factor was not significant in the multivariate analysis. There
are conflicting results about the BMI-PMPS association [7, 8,
34]. However, our analysis on body composition was incon-
clusive. The sociocultural properties which have not been
studied before are important determinants of PMPS.
Monthly total income, which is under minimum wage in
Turkey, was found to be associated with PMPS (OR 1.89;
p=0.03) in multivariate analysis. Psychological problems,

difficulty in approaching health services, and operations by
trainee surgeons as a consequence of poverty are the probable
mechanisms. In addition, low income and being a housewife
have been associated with decreased pain threshold [35, 36].
The history of psychiatric support was associated with PMPS
(OR 1.31; p=0.15). PTSDwhich is also a psychiatric disorder
was documented in 72.5 % of the patients. Presence of PTSD
increase the PMPS risk 3.14-fold. A decrease in the pain
threshold has been documented in PTSD patients [37]. This
is the first report that defined an association between these two
pathologies. However, it is difficult to conclude which came
first, PTSD or PMPS? Higher incidence of PTSD and the
relation between PTSD and PMPS are important areas that
must be further studied.

In oncology practice, treatment modalities and their long-
term consequences are sometimes challenging. Adjuvant ther-
apies, radiation therapies, or systemic treatments have been
related with PMPS. Surgery which is the primary cause of
damage to neurons has been well associated with PMPS.
Although BCS, breast augmentation, and reconstruction have
been claimed [10, 38], some of the data pointed out the im-
portance of axillary intervention other than mastectomy [6,
39]. In the study group, BCS reoperation after primary surgery
was related with PMPS, but could not reach statistical signif-
icance. The impacts of adjuvant chemoradiotherapy have been
studied, and radiotherapy was noted as a risk factor [6, 34].
This could not be confirmed in the analysis. The effects of
adjuvant chemotherapy on PMPS were shown by Gartner et
al. [6]. However, the impact of taxane regimens which are
related with neuropathy has never been studied in PMPS. In
the multivariate analysis, taxane regimens were not related
with PMPS (OR 1.19; p=0.39). In the study of Andersen et
al., docetaxel as an adjuvant treatment for breast cancer did
not increase the risk of persistent pain after breast cancer treat-
ment, sensory disturbances in the surgical area, or functional
impairment [40]. Cumulative dosage, time of therapy, and
other medications causing neuropathy should be further stud-
ied. There found to be a negative correlation between time
period after surgery and incidence of PMPS. In the 46 months
of follow-up, PMPS risk increases 1.71-fold (p=0.004). As

Table 5 Multivariate analysis of
factors associated with PTSD OR CI (%95) p

Married 1.57 1.0–2.41 0.03

PMPS 3.02 2.01–4.55 <0.001

Age <65 1.56 0.9–2.54 0.07

History of psychiatric support 1.16 0.63–2.14 0.62

Presence of psychiatric support at the time of evaluation 1.38 0.65–2.93 0.39

History of antidepressant medication 1.12 0.62–2.02 0.69

Regular analgesic usage 1.32 0.87–1.99 0.18

Low social support 1.34 0.88–2.04 1.16

PMPS postmastectomy pain syndrome
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concluded by Smith et al. [7] andMacdonald et al. [8], time of
onset is usually within 1 month after surgery, and the number
of patients complaining about pain progressively decreases.
This can be explained by the decrease in the effects of chemo-
radiotherapy, frequency of outpatient clinic visits, psycholog-
ical distress, and probable approach to therapy.

PTSD

PTSD symptoms usually appear within 3 months of a trau-
matic event, last longer than a month, and severely affect daily
life. In some cases, symptoms do not appear for years after the
traumatic event. Psychological disturbances prior to cancer
diagnosis, elevated psychological distress subsequent to the
diagnosis, younger age, female gender, lower socioeconomic
status, education level, poor social functioning and support,
emotionally reactive temperament, avoidant coping style, and
reduced physical functioning have been associated with PTSB
in cancer patients [23–25]. Due to its nature, cancer is an
inevitable trauma for patients. The trauma starts with learning
the diagnosis and continues with surgery, chemotherapy, and
radiation therapy and even in the every single outpatient clinic
visit. PTSD and its predictors have been well studied in breast
cancer patients [41]. However, we have no data in the Turkish
breast cancer population and about the clinical impacts of
PTSD. Unlike the results in literature in which PTSD inci-
dence in breast cancer patients was recorded most often in
the range of 10 % and up to 35 % [42], we documented
PTSD in 72.5 % of the group. Some of the patients were
further consulted for psychiatric evaluation. Similar with the
data in literature, history of psychiatric disorder prior to cancer
and therapy for depression were associated with PTSD (OR of
1.56 (p=0.62) and 1.12 (p=0.69), respectively) [43, 44]. In
contrast to previous data, marriage was found to increase the
PTSD by 1.57-fold (p=0.03). Social support and being mar-
ried have been defined as protectors to psychological distress
and important determinants of survival [25, 42, 45]. The pos-
itive effect of social support has been also confirmed in the
Turkish population [46, 47]. However, as Kinsinger et al. not-
ed, baseline perceptions of negative partner support were re-
lated to less relationship satisfaction, and this can negatively
affect the cancer patients in the disease process [48]. In addi-
tion, adaptation of the family can be negatively affected in
some patients due to the absence of this type of support related
to the uncertainty and fear about cancer. The changes in the
husbands’ attitude toward cancer and changes in support dur-
ing therapy should be further investigated. The best defined
association with PTSD was PMPS (OR 3.02; p<0,001). As
discussed previously, further studies are needed for clarifying
this association.

There are some inevitable limitations of the study. Firstly,
due to mainly relying on a questionnaire, some of the data
were subjective. In addition, there were six different

interviewers in six different cancer centers, so this could have
affected the evaluation process. There was also an inevitable
heterogeneous sociocultural background in different regions
of Turkey. The surgical interventions have been performed in
six different hospitals in Turkey and also by different sur-
geons. The surgical experiences of the surgeons also were
not known. Center- and surgeon-related differences can con-
found the effects of surgery on PMPS. The analysis of sur-
geons’ experience and its effects on PMPS can give further
information. In the study, the effect of taxanes on PMPS was
evaluated. However, the cumulative dosages and other neuro-
toxic chemotherapeutics were not included in the analysis.
This can decrease the effects of taxanes on PMPS. The radio-
therapy technique used, the total radiation exposed, and the
radiated fields were not evaluated. The medications used for
any purposes were recorded. However, over-the-counter drugs
used or other herbal medications could not be declared by the
patients. Insufficient data about adjuvant therapy and medica-
tions can confound the results. The psychiatric disease histo-
ries before surgery could only be documented via medical
records and patient history. Unrecorded psychiatric events
and evaluations can be missed. Some of the patients could
have been treated with a diagnosis of PTSD.

To the best of our knowledge, this is the first study in
Turkey evaluating predictors of PMPS and PTSD in cancer
patients. It is also the first data about the association between
PMPS and PTSD. Further studies are necessary. The clini-
cians should be aware of PMPS and PTSD in breast cancer
survivors. The physicians working with breast cancer and car-
ing breast cancer survivors should evaluate patients both for
PMPS and PTSB. Patients with clinical PMPS should be fur-
ther evaluated for PTSD.
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