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Abstract: Women undergoing breast surgery with axillary lymph node dissection continue to ex-
perience complications in the ipsilateral upper limb, impacting their daily lives and quality of life.
This study aims to evaluate the relationship between quality of life (overall and specific) and the
functional capacity of patients undergoing breast surgery with lymph node clearance before and
after implementing a rehabilitation program. This short-term quasi-experimental study included
48 women, and the design did not include control groups. Data collection involved a sociodemo-
graphic and clinical characterization questionnaire, the Disabilities of the Arm, Shoulder and Hand
questionnaire, and the European Organization for Research and Treatment of Cancer Quality of Life
Questionnaire Core-30 and Breast Cancer questionnaires. The study revealed a significant negative
association between all general functional subscales and the functionality of the ipsilateral upper
limb, except for emotional (p 0.941) and cognitive (p 0.927) functional scales. The functional capacity
of the ipsilateral upper limb following surgery influences the quality of life of women undergoing
breast surgery. The study concluded that monitoring the quality of life is essential to underscore
the importance of providing access to rehabilitation to minimize or eliminate these changes, thus
contributing to a better quality of life for these women.

Keywords: recovery of function; rehabilitation nursing; rehabilitation program; axillary lymph node
dissection; mastectomy

1. Introduction

Breast cancer remains one of the leading causes of morbidity and mortality in women
worldwide [1]. Despite advances in therapies and increased survival rates, this condi-
tion has long-term repercussions on mobility, psychological function, and Quality of Life
(QoL) [1]. Its treatment results in sequelae for women who experience multiple physical,
neuromuscular, and musculoskeletal disorders and pain, with the most common conditions
being shoulder dysfunction, post-mastectomy syndrome, chemotherapy-induced periph-
eral neuropathy, axillary web syndrome, lymphedema [2], and upper limb disability [3].

The most common physical limitations are observed in elevating the ipsilateral upper
limb to surgery, carrying heavy objects, driving, and performing manual labour, along
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with a decreased range of motion and weakness in the upper limbs. Symptoms include
breast/arm pain [4,5], fatigue, lymphedema, scar tissue adhesions in the breast/axilla, and
paresthesias in the arm/breast [5].

Around 90% of breast cancer survivors suffer from long-term sequelae, which can
result in physical, functional, emotional, and psychosocial alterations, with implications
for QoL [6]. All types of breast cancer treatment can lead to some form of sequelae for
women. Surgery, as the primary treatment for this condition [7], may include biopsy
and Axillary Lymph Node Dissection (ALND), breast-conserving surgery, mastectomy,
prophylactic bilateral mastectomy, and breast reconstruction [8], and it is responsible for
numerous changes [5,6,9,10]. All these changes directly or indirectly impact a woman’s daily
life [11–16] and alter her QoL [10,11,17–21] in various domains. When ALND is added,
the risk of developing upper limb alterations increases, such as reduced range of motion
(flexion, external and internal rotation) and muscle strength, decreased Activities of Daily
Living (ADLs), lymphedema, loss of power in the internal rotators, increased severity of
adverse reactions in the breast, and increased pain [17,22–25].

Changes in body appearance and adverse effects have a significant impact on Activities
of Daily Living (ADLs), reducing a person’s ability to be independent and interfering
with their daily life [16], affecting their Quality of Life (QoL) and autonomy [11]. Many
women experience various symptoms in the arm and shoulder, leading to limitations in
participating in ADLs (simple household tasks and personal care- and hygiene-related
tasks). The movement of the upper limb is qualitatively less fluid (reach function), even if
it appears that the action is performed correctly. This often leads women to seek assistance
and generates dissatisfaction [26,27]. Therefore, these women present a set of changes that
can be minimized or overcome with rehabilitation programs designed for this purpose.
Oncology rehabilitation allows cancer and breast cancer survivors to achieve and maintain
the highest possible physical, social, psychological, and vocational functioning within the
limits created by the pathology and its treatments. In addition, evidence reinforces its
safety and efficacy in the treatment of many breast cancer-related disabilities, including
shoulder dysfunction and lymphedema, among others [2]. This study aims to evaluate
the relationship between quality of life (overall and specific) and the functional capacity
of patients undergoing breast surgery with lymph node clearance after implementing a
rehabilitation program.

2. Results
2.1. Main Characteristics of the Total Sample

The sample consisted of 48 women who underwent breast surgery with Axillary
Lymph Node Dissection (ALND) and met the mentioned inclusion criteria. Table 1 shows
the main characteristics of the total sample. The average age was 49.2 years, with a
predominance of ages between 40 and 50, ranging from a minimum of 28 years to a
maximum of 79 years. Marital status was as follows: married (56.3%), followed by single
(18.8%), divorced (14.6%), cohabiting (6.3%), and widowed (4.2%). The predominant
surgical procedure was modified radical mastectomy at 47.9%, followed by lumpectomy
plus ALND at 37.5%, total mastectomy plus ALND at 12.5%, and radical mastectomy with
the lowest percentage of 2.1%.

Regarding personal history, most of the women had no personal history (60.4%),
although a considerable proportion did have personal accounts (39.6%). Among the
latter, there were 18 personal histories, with allergic rhinitis being the only repeated (only
twice). Approximately 39.6% of the sample had a family history of breast cancer, while
the remainder did not. For treatments received, the majority underwent radiation therapy
(58.3%), followed by chemotherapy (35.4%), oral chemotherapy (4.2%), and chemotherapy
+ radiation therapy (2.1%).

No adverse events occurred during the trial.
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Table 1. Main characteristics of the total sample.

Characterization of the Sample

Average age 49.2 years

Civil status

56.3% married
18.8% single
14.6% divorced
6.3% cohabiting
4.2% widowed

Type of surgical procedure 47.9% modified radical mastectomy
37.5% lumpectomy with ALND
12.5% total mastectomy with ALND
2.1% radical mastectomy

Personal history 60.4% without personal history
39.6% with personal history

Family history of breast cancer 60.4% without family history
39.6% with family history

Treatments received 58.3% radiation therapy
35.4% chemotherapy
4.2% oral chemotherapy
2.1% chemotherapy + radiation therapy

2.2. Comparison between the Dimensions of the EORTC QLQ-C30 Questionnaire and the
Dimensions of the DASH Questionnaire

To compare the results of the QLQ-C30 and DASH questionnaires, we analyzed the cor-
relations between the subscales using the Spearman correlation coefficient. Subsequently,
we compared the levels of these subscales using the Wilcoxon test (paired samples), and
the results can be found in the following tables. We compared the functionality and symp-
tomatology subscales of the QLQ-C30 and DASH questionnaires to provide meaningful
analysis. These comparisons were conducted before and after the intervention program
and for the respective differences.

2.2.1. Functional Subscales

Table 2 shows that before the program, only the correlation with the cognitive func-
tioning scale (p = 0.166) was not significant (no association between the two). All others
were significant (p < 0.001) and negative, indicating an inverse association between these
subscales and the DASH score, meaning that higher (lower) scores on these subscales
corresponded to lower (higher) scores on the DASH questionnaire. The intensity of the
correlation varied among the functional subscales, but it is important to note that only one
was weak, even with strong correlations:

• General health scale (Coef. −0.662), emotional functioning scale (Coef. −0.452), and
social functioning scale (Coef. −0.538)—moderate intensity;

• Physical functioning scale (Coef. −0.803) and performance functioning scale (Coef.
−0.799)—high intensity;

• Cognitive functioning scale (Coef. −0.203)—weak intensity.

After the program (Table 2), it was found that only the correlation with the emotional
functioning scale (p = 0.067) was not significant (no association between the two). All others
were significant and negative, indicating an inverse association between these subscales
and the DASH score, meaning that higher (lower) scores on these subscales corresponded
to lower (higher) scores on the DASH questionnaire:

• General health scale (Coef. −0.564), physical functioning scale (Coef. −0.533), and
performance functioning scale (Coef. −0.482)—moderate intensity;

• Cognitive functioning scale (Coef. −0.349) and social functioning scale (Coef. −0.307)—
weak intensity.
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Table 2. Correlations between the functional subscales of EORTC QLQ-C30 and DASH before and
after intervention and for program difference.

EORTC QLQ-C30
Functional Subscales

DASH

Before After Difference

Coef. p Coef. p Coef. p

General health status −0.662 <0.001 −0.564 <0.001 −0.584 <0.001
Physical −0.803 <0.001 −0.533 <0.001 −0.631 <0.001
Performance −0.799 <0.001 −0.482 0.001 −0.775 <0.001
Emotional −0.452 0.001 −0.267 0.067 −0.011 0.941
Cognitive −0.203 0.166 −0.349 0.015 0.014 0.927
Social −0.538 <0.001 −0.307 0.034 −0.429 0.002

Only the correlations with the emotional functioning scale (p = 0.941) and the cog-
nitive functioning scale (p = 0.927) were not significant (no association between these
two subscales and DASH). All others were significant and negative, indicating an inverse
association between these subscales and the DASH score, meaning that higher (lower)
scores on these subscales corresponded to lower (higher) scores on the DASH questionnaire
(Table 2). These were also moderate to strong correlations:

• General health scale (Coef. −0.584), physical functioning scale (Coef. −0.632), and
social functioning scale (Coef. −0.429)—moderate intensity;

• Performance functioning scale (Coef. −0.775)—high intensity.

2.2.2. Symptomatology

Before the program (Table 3), there were only two significant correlations (p < 0.001),
both moderate and positive, with fatigue and pain, which means that there was a moderate
association in the same direction between these subscales and DASH. In other words, the
higher (lower) the score of these subscales, the higher (lower) the score on the DASH
questionnaire, which makes sense. The correlation of DASH with the other subscales was
not significant, so it was assumed that they were not associated.

Table 3. Correlations between the symptomatology scales in the EORTC QLQ-C30 and DASH
questionnaires before and after intervention and for program differences.

EORTC QLQ-C30
Symptomatology

DASH

Before After Difference

Statistics p Statistics p Statistics p

Fatigue 732.0 0.002 1662.0 0.0002 1853.0 <0.001
Nausea and vomiting 31.0 <0.001 532.0 <0.001 2268.0 <0.001
Pain 1043.0 0.425 788.0 0.006 1186.5 0.802
Shortness of breath 77.0 <0.001 500.0 <0.001 2188.5 <0.001
Insomnia 972.0 0.186 1160.0 0.955 1717.5 <0.001
Loss of appetite 209.0 <0.001 720.0 0.001 2094.0 <0.001
Constipation 387.0 <0.001 984.0 0.204 2029.5 <0.001
Diarrhea 230.0 <0.001 720.0 0.001 2094.0 <0.001
Financial difficulties 901.0 0.065 1116.0 0.789 1680.0 0.0001

After the program (Table 3), there were significant correlations: fatigue, pain, and loss
of appetite, all with a p-value of 0.001; nausea and vomiting (p-value 0.025) and shortness
of breath (p-value 0.032), weak or moderate and all positive. This means there was an
association in the same direction between these subscales and DASH. In other words, the
higher (lower) the score of these subscales, the higher (lower) the score on the DASH
questionnaire, which makes sense:
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• Fatigue (Coef. 0.481), pain (Coef. 0.467), and loss of appetite (Coef. 0.469)—moderate
intensity;

• Nausea and vomiting (Coef. 0.324) and shortness of breath (Coef. 0.309)—weak
intensity.

As shown in Table 3, there were two significant correlations, both positive, with fatigue
(p-value 0.041) and pain (p < 0.001), which means that the higher the score of these subscales,
the higher the DASH score.

Regarding the comparison between the levels of general symptomatology and upper
limb functionality before the program (Table 4), there were significant differences between
DASH and the subscales fatigue (p-value 0.002), nausea and vomiting (p < 0.001), shortness
of breath (p < 0.001), loss of appetite (p < 0.001), constipation (p < 0.001), and diarrhoea
(p < 0.001). The average degree of DASH was observed to be greater/less healthy than the
average level of symptomatology in these C30 subscales. In the remaining subscales, the
differences from DASH were not significant, so it was assumed that a moderate degree of
DASH was equal to the average level of symptomatology in these subscales.

Table 4. Comparisons between EORTC QLQ-C30 symptom levels and DASH before and after
intervention and for program difference.

EORTC QLQ-C30
Symptomatology

DASH

Before After Difference

Coef. p Coef. p Coef. p

Fatigue 0.570 <0.001 0.481 0.001 0.297 0.041
Nausea and vomiting −0.060 0.684 0.324 0.025 −0.071 0.633
Pain 0.699 <0.001 0.467 0.001 0.542 <0.001
Shortness of breath 0.100 0.500 0.309 0.032 −0.024 0.873
Insomnia 0.261 0.073 0.118 0.424 −0.014 0.925
Loss of appetite 0.246 0.092 0.469 0.001 0.074 0.616
Constipation 0.070 0.634 0.278 0.056 0.075 0.611
Diarrhea 0.028 0.852 0.063 0.672 −0.128 0.387
Financial difficulties 0.220 0.133 0.207 0.158 0.153 0.300

After the program (Table 4), there were significant differences between the DASH ques-
tionnaire score and the subscales fatigue (p-value 0.0002), nausea and vomiting (p < 0.001),
pain (p < 0.006), shortness of breath (p < 0.001), loss of appetite (p-value 0.001), and diarrhoea
(p-value 0.001):

• Fatigue (Coef. 1662.0), pain (Coef. 788.0), loss of appetite (Coef. 720.0), diarrhoea
(Coef. 720.0)—It was observed that the average degree of DASH was lower/healthier
than the average level of symptomatology in these C30 subscales;

• Nausea and vomiting (Coef. 532.0), shortness of breath (Coef. 500.0)—It was observed
that the average degree of disability of DASH was greater/less healthy than the
average level of symptomatology in these C30 subscales.

Regarding the difference between the levels of general symptomatology and upper
limb functionality (Table 4), there were significant differences between DASH score and
the subscales fatigue (p < 0.001), nausea and vomiting (p < 0.001), shortness of breath
(p < 0.001), insomnia (p < 0.001), loss of appetite (p < 0.001), constipation (p < 0.001),
diarrhoea (p < 0.001), and financial difficulties (p-value 0.0001). The average degree of
DASH was observed to be lower/healthier than the average level of symptomatology in
these C30 subscales. In the pain subscale (p-value 0.802), the difference from DASH was not
significant, so it was assumed that the average degree of DASH was equal to the average
level of symptomatology in this subscale.
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2.3. Comparison between the Dimensions of the EORTC QLQ-BR23 Questionnaire and the
Dimensions of the DASH Questionnaire

To compare the EORTC QLQ-BR23 and DASH questionnaires, we employed the Spear-
man correlation coefficient to analyze the correlations between their respective subscales.
Additionally, we used the Wilcoxon test for paired samples to compare the levels of these
subscales. To ensure the analysis was meaningful, we compared specific functionality (body
image, sexual functioning, sexual enjoyment, future perspective) and specific symptoma-
tology (side effects of systemic therapy, breast symptoms, arm symptoms) subscales of the
QLQ-BR23 with DASH. These comparisons were made before and after the intervention
program, as well as for the differences.

2.3.1. Body Image, Sexual Functioning, Sexual Enjoyment, and Future Perspective

Before the program (Table 5), body image (p = 0.004) and future perspective (p = 0.029)
showed significant negative correlations, indicating an inverse association with DASH. In
simpler terms, higher scores on these subscales corresponded to lower scores on the DASH
questionnaire. The correlation strength was moderate for body image (Coef. −0.411) and
weak for future perspective (Coef. −0.316).

Table 5. Correlations between specific functionality subscales of EORTC QLQ-BR23 and DASH before
and after intervention and for program difference.

EORTC QLQ-BR23
Specific Functionality

DASH

Before After Difference

Coef. p Coef. p Coef. p

Body image −0.411 0.004 −0.401 0.005 −0.219 0.134
Sexual functioning −0.248 0.090 −0.264 0.070 −0.063 0.673
Sexual pleasure −0.422 0.057 −0.076 0.744 −0.234 0.384
Future outlook −0.316 0.029 −0.185 0.209 −0.155 0.293

After the program (Table 5), only the correlation with body image (p = 0.005) remained
significant. It was negative and moderate (Coef. −0.401), meaning that higher scores on
the body image subscale correlated with lower scores on the DASH questionnaire. The cor-
relations of DASH with the other subscales were not significant, indicating no association.

2.3.2. Side Effects of Systemic Therapy, Breast Symptoms, and Arm Symptoms

Before the program (Table 6), only the correlation with the arm symptoms subscale
was significant (p < 0.001). It was positive and strong (Coef. 0.701), suggesting a direct
association between this subscale and DASH. In simpler terms, higher scores on the arm
symptoms subscale corresponded to higher scores on the DASH questionnaire.

Table 6. Correlations between specific symptomatology of EORTC QLQ-BR23 and DASH before and
after intervention and for program difference.

EORTC QLQ-BR23
Specific Symptomatology

DASH

Before After Difference

Coef. p Coef. p Coef. p

Side effects of systemic
therapy 0.199 0.176 0.388 0.006 −0.212 0.147

Breast symptoms 0.273 0.060 0.209 0.154 0.091 0.539
Arm symptoms 0.701 <0.001 0.573 <0.001 0.669 <0.001

After the program (Table 6), correlations with the side effects of systemic therapy
subscale (p = 0.006) and arm symptoms subscale (p < 0.001) were significant and positive.
The former had a weak correlation (Coef. 0.388), while the latter had a moderate one (Coef.
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0.573). This implied a direct association between these subscales and DASH, with higher
scores on these subscales correlating with higher scores on DASH.

Regarding the difference (Table 6), only the correlation with the arm symptoms sub-
scale was significant (p < 0.001), and it was positive and moderate (Coef. 0.669). This
indicated a direct association between this subscale and DASH, where higher scores on the
arm symptoms subscale corresponded to higher scores on the DASH questionnaire.

Concerning the comparison of specific symptomatology levels and DASH (Table 7)
before the program, significant differences were observed between DASH and the side ef-
fects of systemic therapy subscale (p < 0.001) and breast symptoms subscale (p < 0.001). The
average level of DASH was higher/less healthy than the average level of symptomatology
in these BR23 subscales.

Table 7. Comparison of specific symptomatology levels between EORTC QLQ-BR23 and DASH
before and after intervention and for the difference.

EORTC QLQ-BR23
Specific Symptomatology

DASH

Before After Difference

Statistics p Statistics p Statistics p

Side effects of systemic therapy 276.0 <0.001 1664.0 0.0002 2169.0 <0.001
Breast symptoms 347.5 <0.001 1171.5 0.888 2038.5 <0.001
Arm symptoms 892.0 0.056 928.0 0.092 1429.5 0.042

After the program (Table 7), only the difference between DASH and the side effects
of systemic therapy subscale was significant (p = 0.0002), with the average level of DASH
being lower/healthier than the average level of symptomatology in this BR23 subscale.

Table 7 reveals significant differences between DASH and all subscales (side effects of
systemic therapy and breast symptoms with a p-value < 0.001 and arm symptoms with a
p-value of 0.042). This demonstrated that the average level of DASH was lower/healthier
than the average level of symptomatology in the BR23 subscales.

3. Discussion

Despite advancements, treatments for breast cancer still lead to complications such as
arm, shoulder, and hand disability; pain, numbness, weakness, and stiffness (in the arm,
shoulder, and hand); and a decrease in overall quality of life. This study aims to evaluate
the relationship between quality of life (overall and specific) and the functional capacity of
women who underwent breast surgery with lymph node dissection after implementing a
rehabilitation program.

Before the program, women displayed alterations in the arm, shoulder, and hand (the
upper limb on the same side as the surgery); treatment side effects; and decreased quality
of life across various functional dimensions, as observed in other studies [6,12,17,21].
Shoulder dysfunction is associated with a reduced ability to perform ADLs [12,26,27]
and decreased quality of life [10,28,29]. This individual home-based nursing rehabilitation
program significantly contributed to the improvement in quality of life, as shown in another
study [28]; furthermore, it reduced the number of trips to the hospital/clinic.

When comparing the subscales of symptomatology between the EORTC QLQ-C30
and DASH, two significant correlations were found in the difference before and after
the program regarding fatigue and pain. Higher symptomatology scores for fatigue and
pain correlated with more significant disability in the arm, shoulder, and hand. These
results are consistent with the study by Akezaki et al. [28], which reported that higher
DASH scores were associated with worse fatigue and pain symptomatology. Additionally,
when comparing the subscales of the EORTC QLQ-BR23 with DASH concerning the
difference before and after the program, a significant correlation was found with the arm
symptoms subscale. This indicates that higher arm symptomatology corresponds to more
significant disability in the arm, shoulder, and hand. These results contradict the study by
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Greff et al. [30], which found no association between upper limb functionality and QoL
(EORTC BR 23).

In a rehabilitation program that included informational pamphlets and a structured
early exercise program lasting 12 months for women, mainly with ALND, who underwent
radiotherapy, improvements were observed in upper limb physical functionality, pain, and
quality of life [31], further corroborating our findings.

Rehabilitation nursing significantly contributed to the overall improvement in physical,
emotional, cognitive, and social functioning, as well as the overall Quality of Life (QoL)
of women who underwent breast surgery with Axillary Lymph Node Dissection (ALND),
along with the functional capacity of the upper limb on the same side as the surgery. Higher
levels of overall functioning (except emotional and cognitive functional scales) led to lower
upper limb disability.

As demonstrated, monitoring the quality of life is crucial to understanding how upper
limb functional disabilities holistically affect the lives of women who have undergone breast
surgery. Therefore, it is essential to monitor the progress of specialized rehabilitation nurses
to minimize or even eliminate these alterations and promote health gains in women who
underwent breast surgery with ALND, involving and empowering them in their recovery
and adaptation to their new condition, thereby contributing to an improved quality of
life. Furthermore, it was evident that the quality of life of women who underwent breast
surgery with ALND was affected by arm, shoulder, and hand disability, consistent with
another study [28], which found that the quality of life (EORTC QLQ-C30) of patients after
breast cancer surgery is significantly impacted by upper limb dysfunction.

Strengths and Limitations

This non-randomized, short-term clinical trial, which lacked control groups and
followed a single-group pre-test–post-test design, holds particular value for evaluating the
relationship between quality of life, both overall and specific, and the functional capacity
of patients undergoing breast surgery with lymph node removal before and after the
implementation of a rehabilitation program.

The absence of a control group allows for the direct observation of the intervention’s
therapeutic effects over time. Furthermore, given the ethical considerations against with-
holding beneficial interventions, this study design is practical and ethical.

Despite its potential, it is crucial to acknowledge the study’s limitations. The lack of
a control group confounds the isolation of the intervention’s effects. The study may be
influenced by selection bias and confounding variables such as participant age, post-surgery
duration, and the specific stage and type of treatment. With only 48 women in the cohort,
the findings’ applicability to a broader population is limited. Additionally, the three-month
follow-up period may not be sufficient to fully assess the long-term impacts of the program
or potential regression in subsequent periods. The reliance on self-reported outcomes,
which are disposed to individual interpretation and the primary investigator’s home visits
to improve adherence, could introduce the Hawthorne effect or affect external validity.
Including assessments of range of motion and muscle strength could have provided a
more accurate evaluation of the program’s effectiveness. The trial protocol was recorded
retrospectively, introducing a significant risk of bias due to selective reporting.

Future studies should explore the broader implications of rehabilitation nursing inter-
ventions over longer follow-up periods and consider the effects of confounding variables
such as age, stage, and type of treatment.

4. Materials and Methods
4.1. Participants and Study Design

This short-term, non-randomized clinical trial (quasi-experimental), without control
groups included in the design, was conducted in women’s homes following their dis-
charge from the nursing clinic at a Portuguese Hospital Center between February 2018
and June 2019. The non-probabilistic convenience sampling technique was employed,
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with 48 women undergoing breast surgery with Axillary Lymph Node Dissection (ALND)
participating. Inclusion criteria were established: healed surgical wounds (with no time
frame after surgery), age over 18 years, patients with decision-making capacity, no muscu-
loskeletal limitations before surgery, and no participation in other rehabilitation programs.
The sample size was calculated using G * Power 3.1.9.2 [32], referencing the paired t-test
with an effect size of 0.5, a probability error (α) of 0.05, and a power (1-β error prob) of
0.95. The pre-test is the first moment of evaluation (single observational measurement),
the intervention corresponds to the application of the rehabilitation nursing program to
women undergoing breast surgery with axillary lymph node dissection, and the post-test
refers to measurement three months after the implementation of the program.

The study received favorable approval from the institution’s ethics committee (298/17).
Women were recruited at their homes after initial contact with the principal investigator.
Participation was voluntary, and participants signed informed consent forms with ethical
principles adhering to the Declaration of Helsinki. Data collection occurred at two-time
points: before and after the nursing rehabilitation program. Data collection instruments
included a sociodemographic and clinical characterization questionnaire, the “Disabilities
of the Arm, Shoulder, and Hand (DASH)” questionnaire, and the EORTC QLQ-C30 and BR
23 questionnaires.

The clinical trial protocol was registered retrospectively and is publicly available
at https://osf.io/yznqc/?view_only=25bf54978dc242428bbd15f741b2ad35, accessed on
2 June 2024. The corresponding author will make the data supporting this study’s results
available upon request. The trial was conducted following GCP (Good Clinical Practice).

The Consolidated Standards of Reporting Trials (CONSORT) Statement guidelines
were followed to ensure that our manuscript presents comprehensive, clear, and transparent
reports of our methodology and findings.

4.2. Description of the Rehabilitation Program

A nursing rehabilitation program was developed based on a literature review from
various sources of information, including databases, repositories, and aggregating systems.
Subsequently, it was reviewed and validated by a group of experts in the field. This
program consists of sessions covering lymphedema reduction measures (provided in a
flyer), exercises to mobilize the cervical spine and the upper limb on the same side as
the surgery (illustrated in a flyer with exercise photos—Supplementary Materials), and
scar and upper limb massage. During the initial home visit, the principal investigator, a
rehabilitation nurse, conducted a session in which she explained, taught, instructed, and
trained the participants. This continued until the women were able to demonstrate the
exercises correctly on their own. Everyday materials were used as resources, including
a broomstick handle, a bath towel for exercises, and daily moisturizing cream for the
massage. Over three months, the women conducted the program daily (seven days a
week), with each session lasting 45 min and repeating each exercise 10 times [28,33–35].
The principal investigator visited the participants’ homes weekly to supervise the program,
promote adherence, detect complications, reduce frequent hospital visits, and enhance
overall comfort. All patients reported full compliance with rehabilitation exercises, and
none dropped out from the program.

4.3. Outcomes and Assessment Measures
4.3.1. Disabilities of the Arm, Shoulder, and Hand (DASH)

Over time, DASH assesses symptoms and physical functionality in the upper limbs
(hand, wrist, elbow, and shoulder). The American Academy of Orthopaedic Surgeons
developed it with the Institute for Work and Health in Toronto, Canada [36]. It demon-
strates robust internal consistency and test-retest reliability [37]. It has been translated and
validated for the Portuguese population by J. Santos and Gonçalves [38]. Permission for its
use was obtained via email.

https://osf.io/yznqc/?view_only=25bf54978dc242428bbd15f741b2ad35
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This self-administered instrument includes 30 questions assessing an individual’s
physical, psychological, and social functioning [3]. Scores range from 0 (no disability) to
100 (severe disability) based on responses on a scale of one to five. Each item provides
five response options [39]. Changes detected between 8 and 15 points are considered
minimal; a score of 15 or higher indicates significant impairment; scores between 16 and
40 suggest a still-tolerable problem; and scores above 40 indicate that patients cannot
work [40].

4.3.2. European Organization for Research and Treatment of Cancer Quality of Life
Questionnaire (EORTC QLQ-C30) Version 3.0

This questionnaire was developed to assess various aspects of defining cancer patients’
Quality of Life (QoL) [41]. It is protected by copyright, translated and validated in over
110 languages, and used in more than 3000 studies worldwide [42], with version 3.0 being
the most recent. It is a core questionnaire that, when used with a specific module, enhances
the ability to detect clinically significant long-term differences in QoL [43]. It was designed
to be complemented with modules that examine specific aspects of QoL for distinct patient
groups [30]. It is validated and translated for the Portuguese population [44], exhibiting
robust psychometric characteristics. The health and overall QoL scale demonstrate a
Cronbach’s alpha of 0.88, indicating adequate internal consistency.

Furthermore, the corresponding subscales exhibit values ranging from 0.57 to 0.87,
with notable emphasis on cognitive and emotional functioning. The scale also shows
sensitivity to different types of cancer but not to different disease stages [44]. It assesses
health-related QoL in individuals with oncological diseases.

It includes 30 questions consisting of five functional scales (physical, emotional, cog-
nitive, social, and role/functioning), three symptom scales (fatigue, pain, nausea, and
vomiting), a global assessment scale (health and QoL), and six unique items evaluating
oncological disease symptoms (shortness of breath, loss of appetite, sleep disturbances,
constipation, and diarrhoea), as well as the perception of the financial impact of the disease
and treatment [45]. The response format uses a Likert-type scale from one to four for
functional and symptom scales and a scale from one to seven for the global health scale
(questions 29 and 30). Scores for the scales and items are calculated using the formula
provided in the specific EORTC QLQ-C30 manual. To facilitate statistical interpretation
and psychometric validation, all scale and object scores have been transformed into values
on a scale of 0–100. For the five functional scales and the global health scale, a higher score
represents a better level of functioning. For symptom-oriented scales and items, a higher
score corresponds to a higher level of symptomatology [45].

4.3.3. European Organization for Research and Treatment of Cancer Quality of Life
Questionnaire for Breast Cancer (EORTC QLQ-BR23)

This is a specific module designed to assess the Quality of Life (QoL) of women with
breast cancer during disease and treatment. It should be used in conjunction with the
EORTC QLQ-C30. The institution provides only one Portuguese translation [46].

It includes two scales and 23 items. The first scale consists of four functional subscales
(body image, sexual functioning, sexual enjoyment, and future perspective) that evaluate
the patient’s physical functioning at the time of diagnosis and during cancer treatment.
The second scale also consists of four symptom subscales (systemic therapy side effects,
breast symptoms, arm symptoms, and hair loss concern), which assess disease symptoms
and treatment-related side effects reported by patients [45].

It demonstrates high internal consistency for four out of five scales, good discrimina-
tive capacity for known groups [30], and good reliability and convergent validity in some
domains, except for the symptom scale [46]. It has cross-cultural validity (Spanish, Dutch,
and American populations), detecting differences between groups based on disease stage,
previous surgery, and other treatment methods. The reliability for the entire research group
(Cronbach’s alpha) is 0.70, but there are differences among the different versions of the
questionnaire: Spanish version—reliability from 0.46 to 0.94; Dutch version—reliability
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from 0.57 to 0.89; American version—reliability ranging from 0.70 to 0.91. The validity (2nd
edition) proved sufficient, and the reliability was moderate, demonstrating the ability to
detect differences over time [30].

To determine the scores for the scales and items, it is necessary to use the specific
manual for the EORTC QLQ-C30, which includes the assessment of specific modules. The
questions are scored on Likert-type scales, where higher values indicate lower Quality
of Life (QoL), except for questions 44, 45, and 46, where a higher score indicates better
QoL [47].

Due to significant changes in breast cancer treatment and diagnosis in recent years,
the QLQ-BR23 has been updated to the new BR-45 questionnaire. To provide a more
comprehensive and accurate instrument, 22 questions have been added to the questionnaire.
This new BR-45 questionnaire is being tested on breast cancer patients in different countries.
This update represents an important step in improving the care and follow-up of these
patients, offering a more holistic and practical approach to treating this disease [48].

4.4. Statistical Analysis

The collected data were analyzed and presented using the Statistical Package for
the Social Sciences—IBM SPSS ® Statistics, version 25.0 for Windows, employing specific
statistical methods and techniques.

The Spearman correlation coefficient was employed to examine the correlations be-
tween the subscales of the quality-of-life questionnaires (EORTC QLQ-C30 and BR23) and
the DASH questionnaire. Additionally, the Wilcoxon test (paired samples) was used to
compare the levels of these subscales.

5. Conclusions

Rehabilitation nursing significantly improved the physical, emotional, cognitive, and
social functioning, as well as the overall Quality of Life (QoL), of women who underwent
breast surgery with Axillary Lymph Node Dissection (ALND). It also enhanced the func-
tional capacity of the upper limb on the surgery side. Higher overall functioning (except in
emotional and cognitive areas) was linked to reduced upper limb disability, while greater
symptom severity (e.g., fatigue, pain) led to more disability. Breast cancer treatment im-
pacts upper limb functionality and QoL, underscoring the need for strategies to maintain
functional capacity. A three-month home-based rehabilitation program supervised by a
specialized nurse showed positive health outcomes and empowered women in their recov-
ery. In Portugal, legislation provides specialized rehabilitation nurses within the National
Health Service (public and free) in hospitals and the community who can intervene in
this field. The increased involvement of rehabilitation nurses is recommended, along with
further studies to explore upper limb disability prevention and QoL improvement.

Supplementary Materials: The following supporting information can be downloaded at: https:
//www.mdpi.com/article/10.3390/women4040027/s1, Table S1. Exercises to mobilize the cervical
spine and the upper limb.
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