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Abstract
Purpose: Persistent pain after breast cancer treatment (PPBCT) affects 25% to 60% of breast cancer survivors and is recognized as a clinical problem, 
with 10% to 15% reporting moderate to severe pain several years after treatment. Psychological comorbidity is known to influence pain percep-
tion, and evidence links signs of depression and anxiety with development of PPBCT. The purpose of this study was to assess preoperative distress 
as a predictive factor for development of PPBCT. Methods: Between October 2008 and October 2009, 426 women diagnosed with primary breast 
cancer, undergoing surgery at the Department of Breast Surgery, Rigshospitalet, Denmark, were invited to participate in the study. Patients filled 
out a questionnaire preoperatively, and 4 and 8 months after surgery. Preoperative distress was measured with the Distress Thermometer (DT; 
11-point scale, 0–10). We examined the association between severe preoperative distress (using DT ≥7) and moderate to severe PPBCT 8 months 
after diagnosis using a logistic regression model. Results: A total of 357 patients participated in this study and 291 (82%) returned all follow-up 
questionnaires. Preoperative distress was significantly associated with moderate to severe PPBCT at 8 months, with an adjusted odds ratio (OR) of 
2.05 (95% CI, 1.18–3.59; P=.01), and at 4 months, with an OR of 2.23 (95% CI, 1.23–4.05; P=.01). Conclusions: Preoperative distress was associated 
with PPCBT, suggesting distress as an independent risk factor for PPBCT. Preoperative identification of patients at risk for PPBCT allows for further 
research in psychological and pharmacological treatment of this condition. (J Natl Compr Canc Netw 2015;13:995–1003)
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Background
Persistent pain after breast cancer treatment 
(PPBCT) affects 25% to 60% of patients treated 
for breast cancer,1 may persist for several years after 
treatment,2 and has been reported to negatively af-
fect quality of life3–6 and physical function.7 PPBCT 
is defined as pain in the breast, side of chest, axilla, 
or arm more than 3 months after the last surgery, 
when other causes of pain are ruled out.2 Identify-
ing risk factors for PPBCT is important in order to 
develop preventive interventions.

Psychological comorbidity, such as anxiety,8 de-
pression,9 fear of pain, and catastrophizing,10,11 are 
known to influence pain perception. Furthermore, 
psychological factors as a predictor of persistent 
pain are suggested to be independent of the surgical 
procedure.12 Several studies have indicated that psy-
chological comorbidity is a risk factor for PPBCT,1,13 
with recent prospective studies indicating a correla-
tion between preoperative psychological symptoms 
and PPBCT.3,4,14,15 A prevalence of preoperative de-
pression of 37% and anxiety of 70% has been report-
ed among patients with breast cancer,16 whereas the 
prevalence of severe psychological distress has been 
reported to be around 40%.17–19 Longitudinal stud-
ies suggest a reciprocal relationship between depres-
sion and pain,20,21 in that depression may lead to pain 
and vice versa. Thus, preoperative and postoperative 
treatment of psychological symptoms may prove to be 
an interesting strategy for preventing persistent post- 
operative pain. Evidence is available to support psy-
chological interventions in the treatment and end-
of-life phases of cancer, but less research has been 
performed in the survival phase.22

Distress has been suggested to be the 6th vital 
sign,23,24 conceptualized as a broader construct than 
depression, and also including a wide continuum of 
emotions relating to worry, anxiety, depression, and 
adjustment disorders.25 This concept may be more 
useful in clinical settings than psychiatric diagnoses, 
such as depression or anxiety, because it is not as-
sociated with the stigma of a psychiatric diagnosis 
and is easily understood by patients, thus facilitating 

quick assessment.25 Distress may be assessed by sev-
eral tools,25 but the Distress Thermometer (DT) is 
widely used and has been supported as an appropriate 
screening tool for distress in a meta-analysis.26 

The goal of this prospective study was to exam-
ine the construct of distress as a predictor for PPBCT, 
using a validated Danish version of the DT,27,28 based 
on the hypothesis that preoperative distress is a sig-
nificant risk factor for the development of PPBCT. 

Methods

Study Design and Participants
We used data from a prospective questionnaire study 
previously reporting on validation of the Danish ver-
sion of the DT and distress prevalence.19,28 Between 
October 28, 2008, and October 28, 2009, patients were 
consecutively recruited at the Department of Breast 
Surgery, Rigshospitalet, Copenhagen, Denmark. All 
women with newly diagnosed primary breast cancer 
who were older than 18 years old, Danish speaking, 
and had no cognitive impairments were invited to par-
ticipate in the study at their last preoperative visit to 
the outpatient clinic, 1 to 3 days before surgery. Subse-
quently, patients who underwent bilateral surgery were 
excluded to avoid bias in pain measurement. Partici-
pants filled out a baseline questionnaire at enrollment 
and follow-up questionnaires at 4 and 8 months after 
surgery. The study was conducted according to the Act 
on Research Ethics Review of Health Research Proj-
ects in Denmark, and was approved by the Danish Data 
Protection Authority (2008-41-2605).

Pain and Psychological Distress 
The primary outcome was the risk of reporting mod-
erate to severe pain after breast cancer treatment at 8 
months’ follow-up in patients who reported preopera-
tive distress using the DT.27 Pain at 8 months was the 
primary outcome, because both primary and adjuvant 
treatment, besides endocrine treatment, were com-
pleted at this time, whereas at 4 months, many patients 
would still be receiving adjuvant treatment. Moderate 
to severe pain after breast cancer treatment was defined 
as pain in the breast area, axilla, arm, side of body, and/
or shoulder on the operated side, with a pain intensity 
of 4 or more on a numerical rating scale (NRS) ranging 
to 10. The NRS is an accepted method of measuring 
pain.29 The cutoff point used is supported by a study on 
cutoff points in a postoperative pain setting.30 

Learning Objectives
Upon completion of this activity, participants will be able to:

• Examine preoperative distress as a predictive factor for 
development of PPBCT

• Identify psychological risk factors for PPBCT that may be 
targeted in preventive interventions
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Preoperative pain in the area of disease was de-
fined as pain in the breast area, axilla, arm, side of 
body, and/or shoulder on the side where surgery was 
to occur, dichotomized (yes/no). Distress was mea-
sured using the DT, which is a vertical numerical rat-
ing scale ranging from 0 (no distress) to 10 (extreme 
distress).27 The DT has been validated in a Danish 
population, in which cutoff scores of 7 or more were 
shown to be optimal for diagnosing distress, whereas 
cutoff scores of 3 or more were found to be most suit-
able for screening purposes.28 The questionnaire also 
included a numerical rating scale from 0 to 10, ask-
ing how distress affected the patient’s daily life activ-
ity, called the impact thermometer.31 With the impact 
thermometer, a cutoff score of 7 or more was also 
used, combined with a distress score of 7 or more. 
Distress was also measured using the Hospital Anxi-
ety and Depression Scale (HADS), a 14-item scale 
measuring depression and anxiety in 2 subscales, or 
summarized in a total score measuring emotional dis-
tress.32 Cutoffs used were a HADStotal of 15 or more, 
HADSanxiety of 8 or more, and HADSdepression of 8 or 
more, as proposed by Zigmond and Snaith.33 

Demographic and Disease Characteristics 
Demographic data (age at diagnosis) and lifestyle 
characteristics (alcohol consumption, smoking hab-
its, and physical activity) were obtained from the 
baseline questionnaire. Treatment details and dis-
ease specifications were retrieved from the Danish 
Breast Cancer Cooperative Group (DBCG) data-
base34 and through medical records. Patients were 
treated according to the 2007 DBCG protocol,35 re-
ceiving surgery with mastectomy or breast-conserv-
ing surgery (BCS), and sentinel lymph node biopsy 
(SLNB) or axillary lymph node dissection (ALND) 
of levels I through II. Adjuvant treatment was ac-
cording to risk profile, with chemotherapy consist-
ing of 3 cycles of cyclophosphamide and epirubicin, 
followed by 3 cycles of docetaxel. Patients receiving 
BCS were treated with radiotherapy of the residual 
breast, and patients with axillary metastasis received 
locoregional radiotherapy. Endocrine treatment con-
sisted of tamoxifen or aromatase inhibitor according 
to hormonal receptor status and menopausal status.

Statistical Analyses 
Statistical analyses were performed with SPSS 
Statistics for Windows, Version 19.0 (IBM Corp, 
Armonk, NY). Univariate analyses were calculat-

ed using Wald χ2 test. In a multivariate logistic 
regression analysis, we examined the association 
between preoperative distress (DT ≥7) and mod-
erate to severe pain after breast cancer treatment 
at 8 months, adjusting for potential confounders. 
Adjusted odds ratios and 95% CIs were calculated 
and the Wald χ2 test was used to test the over-
all significance of each parameter. Potential con-
founders associated with both distress and pain 
were selected before analysis based on what prior 
studies have shown,1 and included age (dichoto-
mized into ≥60 years and <60 years), preoperative 
pain, axillary procedure, breast procedure, radio-
therapy versus none, and chemotherapy versus 
none. Tests for interaction between age and dis-
tress and between preoperative pain and distress 
on pain were performed pairwise in separate mod-
els applying the Wald χ2 test. Goodness of fit for 
the main logistic regression analysis was tested 
with the Hosmer-Lemeshow test and Pearson χ2. 

Secondary analyses applying multivariate logis-
tic regression analyses included associations between 
preoperative distress measured as a HADStotal score of 
15 or greater, the impact thermometer and DT scores 
combined, a DT score of 3 or greater, respectively, 
and PPBCT at 8 months. A multivariate logistic 
regression analysis was also performed, examining 
the association between preoperative distress (DT 
≥7) and moderate to severe pain after breast cancer 
treatment at 4 months. Correlations between mod-
erate to severe pain at 8 months and the reporting of 
a HADStotal score of 15 or more at 8 months and a DT 
score of 7 or more at 8 months were calculated using 
χ2 tests, with P values applied. P values less than .05 
were considered statistically significant.

Results

Participants
In all, 426 patients were invited, 357 (84%) par-
ticipated, and 10 patients were subsequently ex-
cluded because they had received bilateral surgery. 
Of the 357 patients included, 335 (94%) complet-
ed the distress thermometer in the first question-
naire, 307 (86%) returned the questionnaire at 4 
months’ follow-up, and 291 (82%) returned the 
questionnaires at both 4 and 8 months’ follow-up 
(Figure 1). 
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Descriptive Data
The median age among participants was 61 years (in-
terquartile range [IQR], 54–67). The mean follow-up 
time from surgery to the 2 follow-up questionnaires 
was 124.5 (SD, 7.4) and 244.5 (SD, 7.0) days, re-
spectively. Details regarding age and some lifestyle 
characteristics among patients included in the final 
logistic regression analysis are shown in Table 1, and 
treatment and disease characteristics are shown in 
Table 2. Differences regarding treatment, age, preop-
erative distress, and pain according to attrition are 
described in Table 3.

Distress
At baseline, 145 patients (43%) reported a DT 
score of 7 or more and 257 (77%) reported a DT 
score of 3 or more; 106 patients (32%) reported 
both an impact thermometer and a DT score of 7 
or more. A total of 121 (36%) reported a HADStotal 
score of 15 or more, 61 (18%) reported a HADSde-

pression score of 8 or more, and 182 (54%) reported 
a HADSanxiety score of 8 or more at baseline. At 4 
months, 66 patients (22%) among the 307 respon-
dents (with 7 missing) reported a DT score of 7 or 
more; at 8 months, 42 patients (14%) among 291 
respondents (with 8 missing) reported a DT score 
of 7 or more.

Pain
At baseline, 124 patients (37%) reported pain on 
the side where surgery was to occur; at 4 months, 73 
(24%) reported moderate to severe pain after breast 
cancer treatment; and at 8 months, 82 (28%) re-
ported moderate to severe pain. Preoperative pain 
was highly associated with moderate to severe pain 
at 4 months (adjusted odds ratio [OR], 3.44; 95% CI, 
1.89–6.24; P<.01), but not at 8 months (Table 4). 

Main Results
Preoperative distress (DT ≥7) was significantly as-
sociated with moderate to severe pain 8 months af-
ter surgery, with an adjusted OR of 2.05 (95% CI, 
1.18–3.56; P=.01; Table 4). The same association 
was found when combining an impact thermometer 
score of 7 or more with a DT score of 7 or more (ad-
justed OR, 2.16; 95% CI, 1.23–3.79; P=.01). When 
using the DT cutoff score of 3, the association with 
moderate to severe pain at 8 months was not sta-
tistically significant, with an unadjusted OR of 1.87 
(95% CI, 0.96–3.66; P=.07) and an adjusted OR of 
1.41 (95% CI, 0.69–2.87; P=.34). 

Using the HADStotal score of 15 or greater as a 
measure of distress, the association with moderate to 
severe pain at 8 months was statistically significant, 
with an unadjusted OR of 1.77 (95% CI, 1.03–3.03; 
P=.04); however, when adjusted, the association was 

8 months’ follow-up: 
n=286 (80%)

Lost to follow-up: n=16 
Missing data: 
 Chemotherapy: n=2 
 Pain: n=3

Lost to follow-up:  
n=28

Excluded: 
 Bilaterally operated: n=10 
 Preoperative distress not reported: n=12

Patients invited to participate: 
N=426

Consented to participate: 
n=357 

Patients having completed the Distress 
Thermometer in preoperative questionnaire: 
n=335 (94%)

4 months’ follow-up: 
n=307 (86%)

Figure 1  Flowchart of study process.
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not significant (adjusted OR, 1.61; 95% CI, 0.92–
2.81; P=.10). At 4 months, a DT score of 7 or greater 
was also associated with moderate to severe pain, 
with an unadjusted OR of 2.57 (95% CI, 1.49–4.44; 
P<.01) and an adjusted OR of 2.23 (95% CI, 1.23–
4.05; P=.01). 

Concurrent Pain and Distress at 8 Months
Moderate to severe pain at 8 months was highly as-
sociated with both a HADStotal score of 15 or greater 
at 8 months and a DT score of 7 or more at 8 months, 
with a P value of less than .001 for both the HADS 
and DT on χ2 tests.

Discussion
Preoperative distress, using the DT with a cutoff 
point of 7, was a significant risk factor for moderate 
to severe PPBCT both 4 and 8 months after surgery. 
A similar association was found when adding the 
impact thermometer to the DT, although the OR 
did not increase further. The association between 
PPBCT and distress was not seen with a DT cutoff 
point of 3, indicating that the distress needs to be se-
vere to predict PPBCT. Preoperative depression and 
anxiety using the HADS was not as clearly associ-

ated with PPBCT, only being statistically significant 
in the univariate analysis, and not when adjusting 
for age, preoperative pain, and treatment character-
istics. The HADS was designed to detect patients 
with states of depression and anxiety in a hospital 
outpatient clinic,33 whereas the DT was designed to 
screen patients with cancer for emotional distress.27 
However, distress measured using both the DT and 
HADS at 8-month follow-up were significantly as-
sociated with moderate to severe PPBCT, indicating 
that patients reporting PPBCT do concomitantly 
score high on both psychometric tests. This find-
ing could emphasize that the construct of distress 
may be more suitable than anxiety and depression 
for patients facing a newly diagnosed breast cancer, 
because both constructs are highly associated with 
PPBCT when they are reported concomitantly with 
PPBCT. 

The relationship between distress and persis-
tent pain is unresolved, but it is plausible that the 
reaction to a crisis may imply pain catastrophizing 
and fear of pain, which both have been shown to 
predict persistent postsurgical pain.36 Interestingly, 
preoperative pain in the area where surgery was to 
take place was highly associated with PPBCT at 4 

Table 1   Lifestyle Characteristics and Demographics Among Patients Included in the 
Final Logistic Regression Analysis According to Preoperative Distress

      Distressa     No Distressa          Total
n 125 (43.7%) 161 (56.3%) 286
Age at diagnosis, median (IQR) 60 y (52–66 y) 63 y (56–67 y) 61 y (54–66 y)
Alcohol consumption, n
  On a daily basis 22 (17.6%) 36 (22.4%) 58 (20.3%)
  On a weekly basis 44 (35.2%) 59 (36.6%) 103 (36.0%)
  Less than on a weekly basis 40 (32.0%) 44 (27.3%) 84 (29.4%)
  No current alcohol consumption 14 (11.2%) 13 (8.1%) 27 (9.4%)
  Missing 5 (4.0%) 9 (5.6%) 14 (4.9%)
Smoking habits, n
 Smoking 36 (28.8%) 41 (25.5%) 77 (26.9%)
 Previous smoker 47 (37.6%) 59 (36.6%) 106 (37.1%)
 Never smoked 38 (30.4%) 56 (34.8%) 94 (32.9%)
 Missing 4 (3.2%) 5 (3.1%) 9 (3.1%)
Physical activity, n
 Sedentaryb 9 (7.2%) 9 (5.6%) 18 (6.3%)
 Light physical activityc 83 (66.4%) 105 (65.2%) 188 (65.7%)
 Moderate physical activityd 24 (19.2%) 37 (23.0%) 61 (21.3%)
 Hard physical activitye 2 (1.6%) 0 (0.0%) 2 (0.7%)
 Missing 7 (5.6%) 10 (6.2%) 17 (5.9%)

Abbreviation: IQR, interquartile range.
aDistress is defined as a Distress Thermometer score of 7–10; no distress is defined as a score of 0–6.
bSedentary or almost physically passive. 
cPhysical activity such as walking, biking, or gardening 2 to 4 times a week. 
dMore strenuous physical activity, such as tennis or gymnastics at least 3 times a week. 
eHard physical training on a regular basis (at least 4 hours a week), for instance at a competition level.  
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months, but at 8 months, after adjusting for age, 
treatment characteristics, and preoperative distress, 
the association was no longer significant. The pre-
operative questionnaire was completed after tumor 
biopsy, which could explain some of the preopera-
tive pain, as reported by others.37 A pain response 
to the biopsy could indicate an elevated nociceptive 
response. This pain from the biopsy and preopera-
tive pain in the surgical area have been shown to be 
predictors of acute and persistent pain.8,38 The lack 
of association at 8 months should therefore be inter-
preted with caution. 

The results of the present study are supported 
by other recent prospective studies in similar con-
structs. Miaskowski et al3,4 showed that moderate to 
severe persistent pain in the breast and axilla/arm 
was associated with the reporting of higher preop-
erative levels of depressive symptoms, trait anxiety, 
sleep disturbance, and fatigue and lower levels of 
attentional function. Another recent prospective 
study showed that preoperative decreased psycho-
logical robustness, constructed from a range of vali-

dated psychological questionnaires, was associated 
with moderate to severe pain at 9 months after sur-
gery.14 Preoperative depression, measured with the 
Beck Depression Inventory, has also been found to 
be significantly associated with pain at 12 months 
after surgery for breast cancer,15 and a small cross-
sectional study showed that preoperative levels of 
anxiety and depression were higher among patients 
who subsequently reported chronic postoperative 
pain.39 On the contrary, Poleshuck et al40 did not 
find a significant association between preoperative 
emotional functioning and the presence of chronic 
pain 3 months after breast cancer surgery when us-
ing the Beck Depression Inventory, the Spielberger 
State-Trait Anxiety Inventory, or the Hamilton De-
pression and Anxiety Rating Scales. However, this 
study only included 95 patients, among which 29% 
were treated for a benign tumor, leaving only 67 pa-
tients treated for breast cancer.40 A recent system-
atic review on the association between preoperative 
anxiety and catastrophizing and chronic postsurgical 
pain found that in 55% of 29 studies, preoperative 

Table 2   Treatment Characteristics and Disease Specifics Among Patients 
Included in the Final Logistic Regression Analysis According to 
Preoperative Distress

Distressa Low Distressa  Total
n 125 (43.7%) 161 (56.3%) 286
Tumor grading, n
  Unfitb 1 (0.8%) 0 (0.0%) 1 (0.3%)
  I 41 (32.8%) 58 (36.0%) 99 (34.6%)
  II 46 (36.8%) 72 (44.7%) 118 (41.3%)
  III 34 (27.2%) 24 (14.9%) 58 (20.3%)
  Missing 3 (2.4%) 7 (4.3%) 10 (3.5%)
Tumor size in mm, median (IQR) 16 (12–22) 14 (10–20) 15 (10–22)
Receptor status, n
 Positive 100 (80.0%) 141 (87.6%) 241 (84.3%)
 Negative 25 (20.0%) 19 (11.8%) 44 (15.4%)
 Unknown 0 (0.0%) 1 (0.6%) 1 (0.3%)
Axillary procedurec

 Patients only treated with SLNB 64 (51.2%) 100 (62.1%) 164 (57.3%)
 Patients treated with ALND 61 (48.8%) 61 (37.9%) 122 (42.7%)
Breast surgeryd

 BCS 78 (62.4%) 113 (70.2%) 191 (66.8%)
 Mastectomy 47 (37.6%) 48 (29.8%) 95 (33.2%)
Radiotherapy 105 (84.0%) 131 (81.4%) 236 (82.5%)
Chemotherapye 63 (50.4%) 58 (36.0%) 121 (42.3%)
Endocrine therapyf 68 (54.4%) 94 (58.4%) 162 (56.6%)

Abbreviations: ALND, axillary lymph node dissection; BCS, breast-conserving surgery; IQR, interquartile range; SLNB, sentinel lymph node biopsy.
aDistress is defined as a Distress Thermometer score of 7–10; no distress is defined as a score of 0–6.
bPathologists could not assign a final histological grading because of diagnostic uncertainty.
cχ2 test: P=.06 
dχ2 test: P=.17 
eχ2 test: P=.02; patients received cyclophosphamide, epirubicin, and docetaxel.
fPremenopausal patients received tamoxifen for 5 to 10 years, and postmenopausal patients received letrozole for 5 years.
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Table 3  Treatment Characteristics, Preoperative Pain, and Preoperative Distress According to  
Attrition Due to Loss to Follow-Up, Missing Data, and Exclusions

Patients Included in 
Final Analysis

Lost to Follow-up and 
Missing Data

Excluded 
Patients

n 286 (80.1%) 49 (13.7%) 22 (6.2%)
Age, median (IQR) 61 y (54–66 y) 62 y (54–69 y) 67 y (62–73 y)
Preoperative distress, na 125 (43.7%) 20 (40.8%) –
Preoperative pain, nb 107 (37.4%) 17 (34.4%) –
Axillary procedure, n
 Patients only treated with SLNB 164 (57.3%) 24 (49.0%) 6 (27.3%)
 Patients treated with ALND 122 (42.7%) 25 (51.0%) 16 (72.7%)
Breast procedure, n
 BCS 191 (66.8%) 27 (55.1%) 10 (45.5%)
 Mastectomy 95 (33.2%) 22 (44.9%) 12 (54.5%)
Radiotherapy 236 (82.5%) 35 (71.4%) 16 (72.7%)
Chemotherapy 121 (42.3%) 21 (42.9%) 5 (22.7%)

Abbreviations: ALND, axillary lymph node dissection; BCS, breast-conserving surgery; IQR, interquartile range; SLNB, sentinel lymph node biopsy.
aDistress is defined as a Distress Thermometer score of 7–10, no distress is defined as a score of 0–6.
bPreoperative pain in the area of disease was defined as pain in the breast area, axilla, arm, side of body, and/or shoulder on the side where 
surgery was to occur, dichotomized (yes/no).

anxiety or pain catastrophizing was significantly as-
sociated with higher rates of chronic postsurgical 
pain.41 Further, a meta-analysis including mostly pa-
tients undergoing musculoskeletal surgery describes 
pooled ORs ranging from 1.55 to 2.10 for the asso-

ciation between anxiety/catastrophizing and chronic 
postsurgical pain.41 In summary, several different 
measurements of distress have been found to predict 
persistent pain after surgery. However, they are com-
plex and may be cumbersome to use in the clinical 

An analysis was also performed to investigate for a possible interaction between age and distress (P=.44) and between preoperative distress and 
preoperative pain (P=.09).
Abbreviations: ALND, axillary lymph node dissection; BCS, breast-conserving surgery; OR, odds ratio; SLNB, sentinel lymph node biopsy.
aAdjusted for preoperative distress, preoperative pain, axillary procedure, breast procedure, and chemotherapy.
bDistress is defined as a Distress Thermometer score of 7–10; no distress is defined as a score of 0–6.
cDefined as pain in the breast, axilla, arm, side of chest, and/or shoulder on the same side as where surgery was to occur.
dThree cycles of epirubicin and cyclophosphamide and 3 cycles of docetaxel.

Table 4   Multivariate Logistic Regression Analysis of Treatment Modalities, Age, Preoperative  
Distress, and Preoperative Pain on 8-Month Postoperative Pain of 4 or Greater (n=286)

Women With 
Pain  
(%)

Women 
Without 
Pain 
(%)

Unadjusted OR 
(95% CI) P Value

Adjusteda OR  
(95% CI) P Value

Preoperative distressb <.01 .01
 Yes 48 (38) 77 (62) 2.42 (1.43–4.09) 2.05 (1.18–3.56)
 No 33 (21) 128 (80) [Reference] [Reference]
Preoperative painc .04 .08
 Yes 38 (36) 69 (65) 1.74 (1.03–2.94) 1.67 (0.94–2.96)
 No 43 (24) 136 (76) [Reference] [Reference]
Age, y .02 .07
 ≥60 37 (23) 126 (77) 0.53 (0.31–0.89) 0.54 (0.27–1.06)
 <60 44 (36) 79 (64) [Reference] [Reference]
Axillary procedure .09 .17
 ALND 41 (34) 81 (66) 1.57 (0.94–2.63) 1.57 (0.83–2.96)
 SLNB 40 (24) 124 (76) [Reference] [Reference]
Breast procedure .60 .45
 Mastectomy 25 (26) 70 (74) 0.86 (0.50–1.50) 0.74 (0.33–1.64)
 BCS 56 (29) 135 (71) [Reference] [Reference]
Chemotherapyd .13 .72
 Yes 40 (33) 81 (67) 1.49 (0.89–2.51) 0.88 (0.44–1.77)
 No 41 (25) 124 (75) [Reference] [Reference]
Radiotherapy .08 .34
 Yes 72 (31) 164 (70) 2.00 (0.92–4.33) 1.61 (0.60–4.31)
 No 9 (18) 41 (82) [Reference] [Reference]
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setting. The simple DT should be further examined 
in other populations and pain syndromes.

The limitation of the present study is primar-
ily that only approximately 80% of invited patients 
were included in preoperative analyses, and a fur-
ther 10% were lost to 8 months’ follow-up, poten-
tially introducing selection bias. It is likely that this 
bias, if anything, underestimates the prevalence of 
preoperative distress, because patients declining to 
participate are often the most emotionally trauma-
tized and lacking sufficient resources to participate. 
However, we found no difference in preoperative dis-
tress reporting between patients included in the final 
analysis and those lost to follow-up, but the patients 
lost to follow-up did receive more extensive surgical 
treatment. Excluded patients differed slightly more 
from participants, in that they were older and receiv-
ing more extensive surgery, and fewer were receiving 
chemotherapy. Furthermore, potential confounders 
such as comorbidity and some lifestyle characteris-
tics were not taken into account in the present study. 
Strengths of the study are the longitudinal, prospec-
tive design with 8 months’ follow-up, and that all 
participants were enrolled at the same point in the 
disease trajectory. Furthermore, the study used a very 
easy, useable numerical rating scale for distress. 

With the present prospective study, along with 
some other recent prospective studies, highlighting 
preoperative emotional distress as an important risk 
factor for PPBCT, future studies focusing on early 
treatment of patients with a high level of preopera-
tive distress as a potential way of reducing PPBCT 
are clearly needed.4 A meta-analysis on the effect of 
psychosocial interventions on persistent pain among 
patients with breast cancer showed a small to me-
dium overall effect of interventions on pain.42 How-
ever, many studies included in the review used dif-
ferent intervention types, resulting in considerable 
heterogeneity.42 

Conclusions
The present study showed that preoperative distress 
measured with a DT score of 7 or more was associated 
with PPBCT. Measuring preoperative emotional dis-
tress with the DT may identify patients at risk of devel-
oping PPBCT. Preoperative identification of patients 
at risk allows for further research in psychological and 
pharmacologic treatment for prevention of PPBCT. 
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of emotions relating to worry, anxiety, 
depression, and adjustment disorders

3.  A study validating DT for use with a 
Danish population found which score 
as an optimal cut-off for screening dis-
tress? 
a.  1
b.  3
c.  7

choice questions. Credit cannot be obtained for tests complet-
ed on paper. You must be a registered user on NCCN.org. If you 
are not registered on NCCN.org, click on “New Member? Sign 
up here” link on the left hand side of the Web site to register. 
Only one answer is correct for each question. Once you suc-
cessfully answer all posttest questions you will be able to view 
and/or print your certificate. Software requirements: Internet

Instructions for Completion
To participate in this journal CE activity: 1) review the learning 
objectives and author disclosures; 2) study the education con-
tent; 3) take the posttest with a 66% minimum passing score 
and complete the evaluation at http://education.nccn.org/
node/71854; and 4) view/print certificate. After reading the 
article, you should be able to answer the following multiple-

Posttest Questions
1.  Which of the following is NOT true of PPBCT?

a.  PPBCT affects 10%–20% of patients treated for breast 
cancer. 

b.  PPBCT may persist for several years after treatment.
c.  PPBCT has been reported to affect quality of life and 

physical function.
2.  True or False: Distress has been conceptualized as a broader 

construct than depression and includes a wide continuum 


