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Consistency of Breast and Arm Symptoms During  
the First Two Years After Breast Cancer Surgery

Purpose/Objectives: To examine the severity and devel-
opment of breast and arm symptoms separately during the 
two years following breast cancer surgery, and to examine 
whether previously defined predictors of arm symptoms are 
associated with breast symptoms.

Design: Prospective cohort study with two-year follow-up. 

Setting: Three institutions in the Stockholm, Sweden, 
region.

Sample: 645 women, aged 20–63 years, enrolled within 
12 weeks of surgery for primary breast cancer. 

Methods: Baseline register and questionnaire data with five 
follow-ups were submitted to descriptive, inferential, and 
logistic regression analysis.

Main Research Variables: Severity of breast and arm 
symptoms measured by the European Organisation for 
Research and Treatment of Cancer breast cancer–specific  
quality-of-life questionnaire.

Findings: Most participants had undergone breast-conserving  
surgery and sentinel lymph node dissection, and were 
scheduled for postoperative radiation therapy. Overall 
mean levels of breast and arm symptoms were low, but with 
large individual variations. At all six time points, the mean 
levels of breast symptoms were significantly higher than 
those of arm symptoms. Overall, the mean level of both 
types of symptoms decreased during follow-up. A body 
mass index (BMI) of 25 or greater and breast symptoms 
at eight months were associated with having breast symp-
toms at two years. Arm symptoms at baseline and at eight 
months, and radiation therapy and a BMI of 25 or greater 
were associated with having arm symptoms at two years.

Conclusions: Breast symptoms show different patterns 
of change and are not associated with the same factors as 
arm symptoms.

Implications for Nursing: For nurses monitoring women 
treated for breast cancer, the results of this study provide 
knowledge regarding the importance of early symptom 
identification and long-term symptoms after treatment. 

Key Words: breast/arm symptoms; breast cancer; BMI; 
axillary surgery; breast surgery; radiation therapy
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T 
he long-term consequences of breast cancer 
(BC)—the most common type of cancer 
among women (Ferlay et al., 2010)—and its 
treatments have attracted research interest 
as survival rates increase (Allen, Savadatti, 

& Levy, 2009; Champion et al., 2013; McCarthy, 2004; 
Rosedale, 2009). Long-lasting symptoms in the breast, 
arm, or axilla region from breast or axillary surgery 
(e.g., breast-conserving surgery, mastectomy, axillary 
dissection, sentinel lymph node dissection) and radia-
tion therapy (RT) affect as many as 50% of women in 
the Nordic countries (Ewertz & Jensen, 2011). 

Symptoms in the arm and axilla region are well 
studied (Albert et al., 2006; Baron, Fey, Borgen, & Van 
Zee, 2004; Coen, Taghian, Kachnic, Assaad, & Powell, 
2003; Hack et al., 2010; Lee, Kilbreath, Refshauge, Her-
bert, & Beith, 2008; Taira et al., 2011; Verbeek, Spelten, 
Kammeijer, & Sprangers, 2003), and they have short- 
and long-term consequences for quality of life and 
well-being (Carlsen, Harling, Pedersen, Christensen, 
& Osler, 2013; Engel, Kerr, Schlesinger-Raab, Sauer, & 
Holzel, 2003; Groeneveld, de Boer, & Frings-Dresen, 
2013; Noeres et al., 2013; Reme et al., 2012). Research 
has shown late consequences of more extensive surgery 
after completion of adjuvant therapy, related to the type 
of breast surgery (Ahn et al., 2009; Lindqvist, Stenbeck, 
& Diderichsen, 2005; Mujahid et al., 2010) and the type 
of axillary surgery (De Gournay et al., 2013; Johnsson 
et al., 2009; Lindqvist et al., 2005). Other predictors of 
arm or shoulder symptoms are younger age (Liljegren 
& Holmberg, 1997; Yap et al., 2003), having had axillary 
radiation (Hack et al., 2010; Yap et al., 2003), having had 
more lymph nodes dissected (Albert et al., 2006; Hack 
et al., 2010; Liljegren & Holmberg, 1997), and having a 
higher body mass index (BMI) (Hack et al., 2010; Levy 
et al., 2012). Early self-reported impairment of arm 
functioning is also a predictor of late effects of lymph 
node dissection (Albert et al., 2006).
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Less studied are the incidence, frequency, and devel-
opment of breast symptoms, such as pain, swelling, 
oversensitivity, and skin problems, caused by surgery 
and other treatments. Some studies include data on 
symptoms from the arm and the breast region (Lee, 
Kilbreath, Refshauge, Herbert, et al., 2008); however, no 
distinction was made between symptoms from the arm 
and symptoms from the breast. For example, a swollen 
arm often includes swelling in the breast region (Taira et 
al., 2011). In one of the few studies where breast symp-
toms were studied independently of arm symptoms, 
Land et al. (2010) concluded that increased morbidity 
from axillary lymph node dissection is not limited to the 
arm; rather, breast symptoms increase in severity more 
after axillary dissection than after sentinel lymph node 
biopsy, and the difference does not diminish over time.

Taira et al. (2011) showed that a higher percentage 
of women treated with breast-conserving surgery had 
symptoms from the breast and arm two years after 
surgery than those who had undergone mastectomy. 
As many as 26% of the women treated with breast-
conserving surgery experienced severe symptoms 
such as sensory loss; 16%–17% experienced tightness, 
tenderness, or discomfort in the arm or breast; and 
another 15% had lymphedema in the arm. Arndt, Steg-
maier, Ziegler, and Brenner (2006) showed that 24% of 
women treated for BC experienced clinically significant 
impairments from breast symptoms one year after di-
agnosis. Lee, Kilbreath, Refshauge, Pendlebury, et al. 
(2008) showed, in a small sample, that breast symptoms 
increased in severity from baseline to completion of 
RT, but returned to baseline levels at the seven-month 
follow-up. Support for these results also comes from 
King, Kenny, Shiell, Hall, and Boyages (2000), who 
found a significant decrease in breast symptom severity 
during the first year after surgery.

Although the severity of breast and arm symptoms 
may decrease during the first year after surgery, 
other studies (Janz et al., 2007) have found that breast 
symptoms, on average, are more frequent than arm 
symptoms and are important predictors of decreased 
body image and emotional functioning. In a previous 
study of arm and breast morbidity shortly after surgery 
(Wennman-Larsen, Alexanderson, Olsson, Nilsson, 
& Petersson, 2013), breast symptoms were more fre-
quently reported than arm symptoms and were more 
strongly associated with being on sick leave even after 
controlling for type of breast and axillary surgery. 

Although the development and predictors of long-
term symptoms in the arm and axilla region after 
surgery or RT are well studied, the number of studies 
specifically targeting the incidence, frequency, and 
development of breast symptoms after surgery is 
small. The aim of the current study was twofold: (a) to 
examine the severity and development of breast and 
arm symptoms separately during the first two years 
after BC surgery and (b) to examine whether previously 
well-known predictors of arm symptoms (e.g., age, RT, 
number of lymph nodes removed, BMI) also are associ-
ated with breast symptoms. 

The authors developed three hypotheses about the 
study results. First, the authors believed breast and 
arm symptoms would become less severe over time, 
on average, for a majority of the women, with a sub-
group of women suffering from long-term symptoms. 
Second, the authors anticipated higher levels of breast 
symptoms, on average, than those of arm symptoms 
within two years after BC surgery. Finally, the authors 
hypothesized that lower age, more extensive breast or 
axillary surgery, postoperative RT, higher number of 
lymph nodes dissected, and a BMI of 25 or greater—all 
of which have previously been shown to increase the 
odds of having long-term arm symptoms—would be 
associated with having long-term breast symptoms. 

Methods

This prospective cohort study, with a two-year 
follow-up, was conducted within the frame of a larger 
project regarding working-aged women’s life situation 
and return to work after BC surgery.

Women who had undergone primary BC surgery at 
one of three hospitals in the Stockholm, Sweden, area, 
lived in Stockholm County, were aged 20–63 years, 
were literate in Swedish, and responded to the baseline 
questionnaire within 12 weeks of primary BC surgery 
were consecutively included. Women were excluded 
if they had known distant metastasis, presurgical 
chemotherapy, or a previous BC diagnosis. In total, 971 
women met the inclusion criteria, but 48 (5%) of those 
were not evaluated because of administrative errors. 

• Age: Years in linear format
• Education: “Elementary school or equivalent (nine years or 

fewer),” “grammar/secondary school (10–12 years),” or “col-
lege/university (13 years or more);” dichotomized into “low” 
(elementary or grammar/junior secondary school) and “high” 
(college/university)

• Type of breast surgery: Completed breast surgery: “Breast-
conserving surgery” or “mastectomy” (including subcutaneous 
mastectomy)

• Type of axillary surgery: Completed axillary surgery: “sentinel 
lymph node biopsy” and “axillary lymph node dissection”

• Radiation therapy: Planned? Yes or no.
• Number of lymph nodes removed: From none to maximum
• Body mass index (BMI) at baseline: Less than 18.5, under-

weight; 18.5–24.9, healthy weight; 25–29.9, overweight; and 30 
or higher, obesity. Dichotomized into BMI less than 18.5–24.9,  
underweight/healthy weight; and BMI 25 or more, overweight/
obesity 

Figure 1. Study Covariates
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The remaining 923 were informed about the study at 
their first consultation post-BC surgery regarding fur-
ther treatment decisions (Petersson, Wennman-Larsen, 
Nilsson, Olsson, & Alexanderson, 2011). Of these, 725 
(79%) returned the baseline questionnaire. The 645 
women who responded within 12 weeks of primary 
BC surgery were included in the study (mean response 
time = 6.3 weeks; SD = 2.8; range = 1–12). The 12 weeks 
postsurgery criterion was set to limit the time window 
from surgery. A total of 497 women responded at all six 
measurement points.

Data Collection

Information about completed breast and axillary 
surgery and planned RT were obtained for each in-
dividual from the Swedish National Quality Register 
for BC. The clinical population-based registry includes 
tumor-specific data, surgery data, and planned 
adjuvant treatment information on all women 
with BC in Sweden (Regionalt Cancercentrum 
Stockholm Gotland, 2008). Data on breast and 
arm symptoms, as well as on other patient in-
formation, were obtained from well-validated 
questionnaires administrated at baseline and 
after 4, 8, 12, 18, and 24 months.

The women received verbal and written infor-
mation about the study, stating that participa-
tion was voluntary, that their information was 
confidential, and that they could withdraw at 
any time. The Regional Ethical Review Board 
in Stockholm approved the study, and informed 
consent was obtained from all participants. 

Measures

Breast symptoms: Breast symptoms were 
measured using four self-rated items from 
the breast symptom scale from the European 
Organisation for Research and Treatment of 
Cancer breast cancer–specific quality-of-life 
questionnaire (EORTC QLQ-BR23) (Sprang-
ers et al., 1996): pain in or around operated 
breast, swelling in or around operated breast, 
oversensitivity in area around operated breast, 
and skin symptoms in or around operated 
breast during the past week. Participants could 
choose from four response options: “not at 
all,” “little,” “quite a bit,” and “very much.” 
The raw scores were transformed into a 0–100 
scale, with high scores indicating more severe 
symptoms (EORTC, 2001). The responses 
were summed and divided by number of 
items, creating an average summated scale for 
breast symptoms based on a minimum of three 
responses to items at each of the six measure-
ment points. The Cronbach alpha ranged from 

0.71–0.77, and mean inter-item correlation ranged from 
0.37–0.45 at the different time points. For the logistic 
regression analyses, the scale was dichotomized at 
the 75th percentile at baseline (41.67) (

—
X     = 30, SD = 20,  

range = 0–100) (Rose, Koshman, Spreng, & Sheldon, 
1999), meaning that any value greater than 41.67 indi-
cated the presence of breast symptoms.

Arm symptoms: Arm symptoms were measured 
using three items from the EORTC QLQ-BR23 breast 
symptom scale (Sprangers et al., 1996): pain in arm or 
shoulder on operated side, swelling arm or hand, and 
difficulty raising arm or moving it sideways, with the 
same response options described earlier. An average 
summated scale was created for arm symptoms, just 
as it was for breast symptoms. The Cronbach alpha 
ranged from 0.71–0.77, and mean inter-item correla-
tion ranged from 0.45–0.54 at the different time points. 

Table 1. Sample Characteristics (N = 645)

Characteristic
—

X    SD Range

Age (years) 51 8.04 26–63
Number of lymph nodes removed 11.8 5.3 1–33

Characteristic n %

Education
 Elementary school (9 or fewer years) 90 14
 Grammar or secondary school (10–12 years) 199 31
 College or university (13 years or more) 355 55
 No response 1 1
Body mass index at baseline
 Less than 18.5 9 1
 18.5–24.9 352 55
 25–29.9 187 29
 30 or greater 86 13
 No response 11 2
Lymph node classificationa

 None (no regional lymph node involvement) 581 90
 N1 63 10
 N2 1 1
Final breast surgery
 Breast conserving 435 67
 Mastectomyb 210 33
Final axillary surgery
 Sentinel lymph node dissection 360 56
 Axillary dissection 276 43
 No response 9 1
Direct reconstruction
 No 553 86
 Yes 92 14
 No response – –
Planned postoperative radiation therapyc

 No 117 18
 Yes 528 82
 No response – –

a As defined by Sobin et al., 2009
b Including subcutaneous mastectomy
c Combinations of other planned treatments were possible.

Note. Because of rounding, percentages may not total 100.
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The scale was dichotomized at the 75th percentile at 
baseline (33.33) (

—
X     = 20, SD = 20, range = 0–100) (Rose 

et al., 1999), meaning that any value greater than 33.33 
indicated the presence of arm symptoms. For measures 
of covariates, see Figure 1.

Statistical Analysis 

The authors performed dropout analyses using t 
tests or chi-square analyses—depending on the level 
of data—and conducted descriptive analyses regarding 
proportions and/or level of symptoms using medians, 
means, and standard deviations. Changes in breast and 

arm symptoms during the two-year follow-up period 
were calculated for the 497 women who had responded 
at all six time points concerning their breast and arm 
symptoms in a General Linear Model (GLM), repeated-
measures analysis of variance (ANOVA) with Green-
house-Geisser corrections for nonsphericity. Mean 
differences between breast and arm symptoms at each 
time point were calculated using paired samples t tests.

Unadjusted and adjusted odds ratios (OR) with 95% 
confidence intervals (CI) for the probability of hav-
ing breast or arm symptoms (separately) at two-year 
follow-up were estimated by logistic regression. To 

examine the contributions of the co-
variates for having breast symptoms, 
each significant variable from the 
unadjusted analyses was included with 
breast symptoms at baseline (Model 1). 
In Model 2, BMI at baseline was entered 
with breast symptoms at eight months, 
and in the final model (Model 3), the 
unadjusted significant variables and 
breast symptoms at baseline and at eight 
months were entered simultaneously.

To examine the covariates’ contribu-
tion to having arm symptoms, each 
significant unadjusted variable was in-
cluded with arm symptoms at baseline 
(Model 1). In Model 2, significant vari-
ables from Model 1 were adjusted for 
arm symptoms at baseline. In Model 
3, significant variables from Model 1 
were adjusted for arm symptoms at 
eight months, and in the final model 
(Model 4), the significant variables 
from Model 1 and arm symptoms at 
baseline and at eight months were 
entered simultaneously. SPSS®, ver-
sion 21, was used for all the analyses, 
and the level of significance was set 
at p = 0.05.

Drop-Out Analysis

No significant differences in age, 
type of axillary surgery, type of breast 
surgery, or planned RT were found 
between the women who agreed to 
participate and those who declined 
participation or were missed because 
of administrative errors. In addition, 
no differences in axillary surgery, breast 
surgery, and planned RT (data not 
shown) existed between the women 
who did not respond to the baseline 
questionnaire within 12 weeks of sur-
gery and the study sample. 
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Figure 2. Severity of Breast Symptoms at Different Time Points After 
Primary Breast Cancer Surgery
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Results

At baseline, the mean age of the women in the co-
hort was 51 years, and more than half had a college 
or university education. Most had undergone breast-
conserving surgery and/or sentinel lymph node dis-
section, about 33% had had a mastectomy, and 43% 
underwent axillary dissection (see Table 1). Fourteen 
percent had undergone immediate reconstruction 
surgery and 42% had a BMI of 25 or greater; 90% had 
no lymph node metastases, and 82% were scheduled 
for postoperative RT. 

Severity and Development  
of Breast and Arm Symptoms

Most women experienced low levels 
of breast as well as arm symptoms 
(see Figures 2 and 3). However, at 
all six time points, the mean levels of 
breast symptoms were significantly 
higher than the mean levels of arm 
symptoms (data not shown, p < 0.009), 
with the largest difference in means at 
one year after surgery (9.78 compared 
with 5.03).

Regarding the levels of breast symp-
toms among the total sample at all six 
time points, the median ranged be-
tween 25 at baseline and 8.3 at 18 and 
24 months. Large variations existed in 
symptom levels between individuals, 
and some women experienced severe 
symptoms for as many as two years 
after BC surgery, while most women 
experienced no symptoms.

A repeated-measures ANOVA re-
vealed that the mean levels of breast 
symptoms for the cohort decreased 
significantly during the follow-up 
period (F3.9, 1923.9 

= 115.2, p < 0.001) (see 
Figure 4). 

 The mean levels of breast symp-
toms were significantly lower at four 
months than at baseline (F 

1, 496 
= 110.3, 

p < 0.001), with no significant differ-
ence between four and eight months  
(F 

1, 496 
= 2.3, p = 0.131). Levels were also 

lower at 12 months than at 8 months  
(F 

1, 496 
= 22, p < 0.001), at 18 months than 

at 12 months (F 
1, 496 

= 29.3, p < 0.001), 
and at 24 months than at 18 months (F 

1, 496 
= 8.7, p = 0.003). 

The median level of arm symptoms 
ranged between 11.1 at baseline and 0 
at 12, 18, and 24 months. As in the case 

of breast symptoms, large variations existed between 
individuals, and some women experienced severe 
symptoms up to two years after surgery, while most 
had no symptoms.

The mean levels of arm symptoms also decreased 
significantly during the two years following BC surgery 
(F 

4.45, 2207.35 
= 42, p < 0.001) (see Figure 5). During follow-

up, symptom levels decreased between baseline and 
4 months (F 

1, 496 
= 11.6, p < 0.001), increased between 

4 and 8 months (F 
1, 496 

= 34.7, p < 0.001), decreased 
between 8 and 12 months (F 

1, 496 
= 19.2, p < 0.001), and 

leveled out with no significant changes between 12 and 
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Figure 3. Severity of Arm Symptoms at Different Time Points After 
Primary Breast Cancer Surgery
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18 months (F 
1, 496 

= 0.8, p = 0.363) and 18 and 24 months 
(F 

1, 496 
= 1.1, p = 0.286).

Factors Associated With Long-Term Breast  
or Arm Symptoms 

The factors associated with having long-term breast 
symptoms were not consistent with those associated 
with having long-term arm symptoms. In the unad-
justed analyses, those with a BMI of 25 or greater and 
breast symptoms at baseline and at eight months had 
higher ORs for having breast symptoms two years 
after BC surgery (see Table 2). Adjustment for breast 
symptoms at baseline attenuated the OR somewhat 
(OR = 2.64; 95% CI [1.04, 6.71]) (Model 1), and the OR 
did not remain significant after adjustment for breast 
symptoms at eight months (Model 2). In Model 3, after 
adjusting for all covariates, the only factor associated 
with having breast symptoms after two years was hav-
ing breast symptoms at eight months (OR = 16.7; 95% 
CI [6.04, 46.16]).

Regarding arm symptoms in the unadjusted analyses, 
those having had RT, axillary dissection, a BMI of 25 or 
greater at baseline, and/or more lymph nodes removed 
had a higher OR for having arm symptoms two years 
after BC surgery (see Table 3). In Model 1, including all 
variables significant from the unadjusted analyses, but 
without adjusting for previous arm symptoms, a BMI 
of 25 or greater and planned postoperative RT were 
associated with arm symptoms at two years (OR = 
4.68; 95% CI [1.1, 19.94] and OR = 2; 95% CI [1.1, 3.77], 
respectively). The association remained when adjusting 
for arm symptoms at baseline (Model 2), but not after 
adjustment for arm symptoms at eight months (Model 
3). When adjusting for all the covariates (Model 4), hav-
ing arm symptoms at baseline (OR = 5.4; 95% CI [2.5, 
11.66]) and at eight months (OR = 14.78; 95% CI [6.86, 

31.86]) were associated with having arm symptoms at 
two years.

Discussion

In this prospective cohort study of women who had 
BC surgery, the results suggest that breast symptoms 
should be considered separately from arm symptoms 
because different factors were associated with having 
long-term symptoms. Even if the mean levels of both 
breast and arm symptoms were low, large individual 
variations existed, and the mean levels of breast symp-
toms were higher than those of arm symptoms. Having 
symptoms at eight months and having a BMI of 25 or 
greater were both associated with having long-term 
arm and breast symptoms two years after BC surgery. 
However, regarding arm symptoms, having symptoms 
shortly after surgery and planning for postoperative 
RT were also associated with having symptoms at the 
two-year follow-up.

Severity of Breast and Arm Symptoms

Supporting the authors’ first hypothesis, the mean 
levels of breast and arm symptoms decreased over the 
two-year period; however, the patterns for breast and 
arm symptoms were different. In addition, although 
the mean symptom levels were generally low, some 
women had severe symptoms at eight months and at 
two years after surgery. In line with the authors’ second 
hypothesis, the mean levels of breast symptoms were 
significantly higher than those of arm symptoms at all 
time points. Although arm symptoms are one of the most 
studied and reported sets of symptoms after BC (Coen 
et al., 2003; Hack et al., 2010; Lee, Kilbreath, Refshauge, 
Herbert, et al., 2008; Taira et al., 2011), breast symptoms 
are more frequently reported by women during the first 
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Table 2. Unadjusted and Adjusted Odds Ratio (OR) With 95% Confidence Interval (CI) for Having Breast 
Symptoms Two Years After Primary Breast Cancer Surgery

Unadjusteda

Model 1b

(n = 526)
Model 2c

(n = 523)
Model 3d

(n = 522)

Variable OR 95% CI OR 95% CI OR 95% CI OR 95% CI

Age (Ref: younger than 52 years)
 52 years or older 0.55 [0.22, 1.38] – – – – – –
Education level (Ref: high)
 Low 0.98 [0.41, 2.37] – – – – – –
Final breast surgery  
(Ref: breast conserving)
 Mastectomy 1.25 [0.51, 3.08] – – – – – –
Final axillary surgery  
(Ref: sentinel node)
 Axillary clearance 1.26 [0.52, 3.02] – – – – – –
Planned postoperative  
radiotherapy (Ref: no)
 Yes 2.12 [0.48, 9.24] – – – – – –
Number of lymph nodes  
removed (Ref: 0)
 1–33 1.02 [0.96, 1.09] – – – – – –
Body mass index  
(Ref: less than 25)
 25 or greater 2.8 [1.11, 7.05] 2.64 [1.04, 6.71] 2.26 [0.84, 6.09] 2.22 [0.82, 6.02]
Breast symptoms at baseline 
(Ref: no)
 Yes 3.64 [1.5, 8.8] 3.47 [1.43, 8.45] – – 1.57 [0.57, 4.34]
Breast symptoms at 8 months 
after surgery (Ref: no)
 Yes 19.8 [7.51, 52.19] – – 18.96 [7.14, 50.37] 16.7 [6.04, 46.16]

a All variables were tested in unadjusted analyses of having breast symptoms two years after breast cancer surgery. 
b Model 1, adjusted for breast symptoms at baseline and for body mass index  
c Model 2, adjusted for body mass index and for breast symptoms at eight months  
d Model 3, adjusted for all significant covariates. Only the significant variables from the unadjusted model are shown; age, education, final 
breast surgery, final axillary surgery, planned postoperative radiation therapy, and number of lymph nodes removed were not significant 
predictors of having breast symptoms at two years in the unadjusted model.

year after surgery (Janz et al., 2007). The higher technical  
sophistication of surgery (Krag et al., 2007) and the lower 
dosage and more precisely directed RT (Hopwood et 
al., 2010; Versmessen et al., 2012) have minimized the 
arm side effects of surgery and RT. However, previous 
research focused less on breast symptoms, and greater 
attention should be paid to them in future studies.

Symptom-Associated Factors  
at the End of the Follow-Up Period

The hypothesis that the factors associated with breast 
symptoms would be the same as those of arm symptoms 
(Ahn et al., 2009; Hack et al., 2010; Johnsson et al., 2009; 
Levy et al., 2012; Liljegren & Holmberg, 1997; Lindqvist 
et al., 2005; Mujahid et al., 2010; Yap et al., 2003) was 
not supported. Having a BMI of 25 or greater and early 
breast symptoms were the only factors associated with 
breast symptoms at two years. In addition, having a 
high BMI at baseline and planned RT were the only 
two predictors of arm symptoms, which is supported 

by the findings of previous research (Hack et al., 2010; 
Karki, Simonen, Malkia, & Selfe, 2005; Levy et al., 2012; 
Nesvold, Fossa, Holm, Naume, & Dahl, 2010; Yap et al., 
2003). As stated in the literature, the influence of BMI 
warrants additional investigation because the mecha-
nisms are unknown (Levy et al., 2012). Such mechanisms 
might be investigated on the basis of the current study’s 
as well as others’ results (Hack et al., 2010; Karki et al., 
2005; Levy et al., 2012; Nesvold et al., 2010; Yap et al., 
2003), and the associations of high BMI and long-term 
breast and arm symptoms should be explored further in 
this patient group. In the current study, 42% of the wom-
en were overweight or obese at baseline. That statistic 
is important to note because Karki et al. (2005) showed 
that women tend to gain rather than lose weight after 
BC surgery. Being over weight may make exercise, with 
a preventive effect on development of arm symptoms, 
difficult (McNeely et al., 2010). 

Even if previous results are lacking, it was surprising 
that neither type of surgery nor RT was associated with 
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having breast symptoms. As men-
tioned previously, past research 
has shown that axillary radiation 
(Hack et al., 2010) and RT directed 
at the breast (Yap et al., 2003) pre-
dict arm symptoms, particularly 
lymphedema, arm swelling, and 
shoulder restriction (Lee, Kilbreath, 
Refshauge, Herbert, et al., 2008). In 
a study of RT dose regimens, Hop-
wood et al. (2010) found that 40% 
of women have marked changes to 
the breast after RT and 10%–24% 
have breast symptoms, as mea-
sured by the items in the BR23 
breast symptom scale—irrespec-
tive of dose. The results regarding 
changes over time—which show a 
temporary increase in breast and 
arm symptoms shortly after sur-
gery, followed, in most women, by 
a decrease during the first year after 
surgery—are similar to results from 
Lee, Kilbreath, Refshauge, Pendle-
bury, et al. (2008) and Browall et al. 
(2008). That similarity implies that 
even if the type of breast or axillary 
surgery or RT are not significantly 
associated with breast symptoms 
two years after surgery, detectable 
short-term effects of surgery and 
RT do exist. However, in the cur-
rent study, the mean levels of breast 
symptoms at baseline were higher 
than in Lee, Kilbreath, Refshauge, 
Pendlebury, et al.’s (2008) study, 
which may be a result of the cur-
rent study’s baseline measurement 
being closer to the time of surgery.

In general, however, compar-
ing the prevalence, incidence, 
and mean levels of breast and 
arm symptoms between studies 
is problematic because assess-
ment measures, times of measure-
ment, and sample characteristics 
vary widely. In a review by Lee, 
Kilbreath, Refshauge, Herbert, et 
al. (2008), less than 1%–67% of the 
women reported shoulder restric-
tion, 0%–34% reported lymph-
edema, 9%–68% reported shoulder 
or arm pain, and 9%–28% reported 
weakness, sometimes many years 
after BC surgery and RT. One 
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possible limitation of the current study is the use of 
only self-rated measures of arm and breast symptoms. 
Another possible limitation concerns the relevance 
of the chosen questionnaires. Although the EORTC 
QLQ-BR23 (Sprangers et al., 1996), with its breast and 
arm symptom scales, is one of the most used and well-
validated measures in the field, it was developed in the 
mid-1990s. The consequences of surgery and RT have 
changed with the development of treatments, such 
as sentinel lymph node dissection, that have reduced 
the incidence of lymphedema. Such developments, of 
course, may have implications for the validity of the 
arm symptoms scale in particular. In the arm symptoms 
scale, lymphedema is calculated together with pain in 
the arm or shoulder and difficulties in raising the arm 
or moving it sideways. Although lymphedema often 
develops later, the pain may be most severe shortly 
after surgery or RT. Such lack of overlap between 
symptoms has been demonstrated previously (Thomas-
Maclean et al., 2008).

Strengths and Limitations

The strengths of this study include the large sample 
size, the high response rate, the long follow-up, the use 
of six measures over time, data that was first collected 
soon after BC surgery, and validated measures for ex-
posure and outcome. Limitations include that some 
women dropped out during the follow-up, a common 
phenomenon in cohort studies based on surveys (Carter, 
Imlach-Gunasekara, McKenzie, & Blakely, 2012). One 
consequence of the survey-based study design may be 
selection bias in the dropout during follow-up because 
participants with the greatest problems may not report 
them, or those without problems may choose not to 
respond. Another limitation is that, as in all surveys, 
respondents might have interpreted the questions dif-
ferently. However, the results of this study may have 
clinical relevance because they show that predictions 
of persistent symptoms are possible even early after 
surgery and irrespective of type of treatment.

Implications for Nursing Practice

Nurse-led follow-up is an important contribution to 
the care of the growing numbers of survivors, particu-
larly for routine monitoring after BC (Bessen et al., 2014; 
Koinberg, Fridlund, Engholm, & Holmberg, 2004; Koin-
berg, Holmberg, & Fridlund, 2002; van Hezewijk, van 
den Akker, van de Velde, Scholten, & Hille, 2012). Spe-
cialist nurse-led follow-up care provides as much patient 
satisfaction and safety as that of specialist physicians 
(Koinberg et al., 2002, 2004), and has proven to be prefer-
able to long-term follow-up by general practitioners (Bes-
sen et al., 2014). Nurses play an increasingly important 
role in the monitoring of women who have undergone 
treatment for BC, so the results of this study may provide 
important knowledge regarding the importance of early 
symptom identification and the long-term side effects 
of treatment. In addition, the current study found that 
overweight or obese women may have higher odds for 
experiencing long-term breast or arm symptoms. Future 
studies need to find ways to support overweight and 
obese patients in avoiding breast or arm symptoms. 

Conclusion 

Breast symptoms show different patterns of change 
and are not associated with the same previously 
defined predictors as arm symptoms. Having breast 
symptoms early after BC surgery and a BMI of 25 or 
greater indicate a risk of long-term symptoms, irre-
spective of type of treatment. Having arm symptoms 
early after surgery and a BMI of 25 or greater indicate 
a risk of long-term symptoms together with planned, 
postoperative RT. 
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Knowledge Translation 

Breast symptoms should be considered separate from arm 
symptoms after surgery; on average, breast symptoms were 
more severe than arm symptoms. 

Having breast or arm symptoms within eight months after 
breast cancer surgery should be recognized as a potential risk 
for long-term breast or arm symptoms. 

Women who were overweight or obese at diagnosis were 
more likely to have long-term symptoms from the breast and 
the arm.
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