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Abstract

Background: Radiation therapy for breast cancer frequently leads to side ef-
fects such as fatigue, skin reactions, pain, lymphedema, sleep disturbances,
and psychological distress. Nursing interventions, including evidence-based
care, targeted skin management, education, and psychological support, are ef-
fective in reducing radiation therapy side effects and improving the quality of
life for breast cancer patients. Objective: To assess the effectiveness of nursing
interventions for breast cancer patients in reducing radiotherapy-related side
effects. Methods: This cross-sectional study was conducted at the Department
of Oncology, King Salman Armed Forces Hospital in the North Western re-
gion of Saudi Arabia. A total of 60 patients were included in the study. Patient
selection was based on diagnosed patients with breast cancer who were planned
to undergo radiotherapy. Nursing interventions were delivered through struc-
tured protocols targeting common side effects. These included patient educa-
tion on evidence-based skin care regimens, counseling on fatigue management
strategies, as well as early detection and management of lymphedema through
education on arm care, compression therapy, and referral to physiotherapy
when indicated. Fatigue was measured using the Brief Fatigue Inventory (BFI),
and skin-related quality of life was assessed using the Dermatology Life Qual-
ity Index (DLQI). All data were entered into SPSS version 25 for analysis. Re-
sults: In this study, the most commonly reported side effects among breast
cancer patients receiving radiation therapy were skin irritation (93.3%), fa-
tigue (91.6%), and lymphedema (53.3%). In this study, skin care interventions
were effective in 62.8% of patients, fatigue management strategies in 66.7%,
and for lymphedema in 60.9%, whereas psychological support interventions
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had the highest effectiveness, benefiting 75% of patients. A very weak negative
correlation was seen between the DLQI score and the BFI score. Both these
scores showed no significant difference in terms of age, stage of breast cancer,
and duration of radiotherapy. Conclusion: The results of this study suggest that
the most frequent side effects experienced by breast cancer patients undergo-
ing radiation therapy were skin irritation, followed by fatigue and lymphedema.
Nursing interventions showed moderate to high effectiveness, particularly in
addressing psychological symptoms, fatigue, skin issues, and lymphedema.
However, shortcomings such as inadequate training, lack of standardized
care protocols, and insufficient patient education and follow-up were ob-
served.

Keywords

Breast Cancer, Radiation Therapy, Side Effects, Nursing Intervention,
Saudi Arabia

1. Introduction

Breast cancer has emerged as the most common type of malignancy among women
worldwide and the 2™ most common cause of mortality among them. In Saudi
Arabia, breast cancer stands as the predominant type of female malignancy with
a 53% prevalence in the region [1]. Various types of treatment modalities have been
reported for breast cancer.

Radiotherapy is one of the core treatment modalities with proven efficacy for
early and advanced stage breast cancer cases. Although most patients tolerate it
well, side effects are common [2]. Breast cancer patients undergoing radiotherapy
may experience a variety of side effects including difficulty swallowing, sore throat,
cough, weakness, loss of appetite, skin sensitivity, discomfort, pain, skin reactions,
lymphedema, and psychological distress [2] [3]. All these side effects can have a
negative impact on the quality of life of patients and treatment compliance [4].
Nurses play a crucial role in identifying, preventing, and formulating manage-
ment plans for treatment-related side effects in consultation with the treating phy-
sicians [5] [6]. Evidence-based nursing (patient education on self-care, psycho-
logical support, and patient care planning) practices have been shown to signifi-
cantly impact the minimization of treatment-related side effects, overall improve-
ment in quality of life, enhancement of patients’ psychological stability, and in-
creased patient satisfaction [6] [7].

Strategies for healthcare professionals, caregivers, and patients should focus on
minimizing nausea/vomiting, protecting mucosa, preventing catabolic states, and
fostering strong therapeutic relationships among patients, caregivers, and oncol-
ogists [8]. Overall, effective toxicity reduction requires proactive, team-based ap-
proaches such as anticipatory guidance, close monitoring, and patient-reported
outcomes [9]. The HQN intervention has shown strong effectiveness in nasopha-

ryngeal carcinoma patients receiving radiotherapy, enhancing treatment efficacy,
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reducing adverse effects, improving health awareness, emotional well-being, sleep
quality, quality of life, and overall nursing satisfaction [10].

Given the high burden of radiation-induced side effects among breast cancer
patients and their significant impact on quality of life, the role of effective nursing
management becomes crucial. The nurses’ role is of core importance as they pro-
vide evidence-based interventions in terms of educating patients and providing
emotional and psychological support to minimize the adverse effects experienced
by patients. Keeping in mind the importance and lack of local data in this regard,
we planned this study to evaluate the effectiveness of different nursing interven-
tions in our clinical settings for radiotherapy-related side effects among breast can-
cer patients at Prince Sultan Oncology Center, King Salman Armed Forces Hos-

pital in the Northwestern region.

2. Method

This cross-sectional study took place at the Prince Sultan Oncology Center, part
of King Salman Armed Forces Hospital in Tabuk, Saudi Arabia. Inclusion criteria
for the patients were adult women (>18 years, willing to give informed consent)
diagnosed with breast cancer who had completed their radiation therapy. Women
with other significant co-morbidities, who underwent other interventions, and
who were not willing to participate in the study were excluded. The sample size
for the study was 60, which was calculated with the following parameters: 80%
confidence level, an anticipated 50% prevalence of radiation-related side effects,
and an 8% margin of error. All patients were given a brief overview of the study
with all possible risks and benefits associated with the study. Patients were assured
that the confidentiality of their data would be maintained and that it would be
used for research purposes only. Patients’ demographic and medical history were
noted down by the nursing staff. The nursing staff followed the institutional pro-
tocols and guidelines as interventions for managing radiotherapy-related side ef-
fects among patients. The nursing intervention comprises evidence-based skin care
counseling and information, strategies to be used for fatigue-related symptoms
and morbidity, light exercise, resting schedule, recognition of lymphedema and
related care, compression, and referrals to physical therapy as needed by the pa-
tients. A small booklet was prepared for the patients which included all the infor-
mation regarding treatment modalities, their associated side effects, and related
modalities for rehabilitation to meet patients’ needs in order to improve and re-
lieve the patient in case any side effects appeared post radiation therapy.

They also offered emotional support through regular check-ins and monitoring
of symptoms. Psychological support interventions included weekly one-on-one
counseling sessions conducted by trained oncology nurses focusing on coping
strategies, emotional expression, and relaxation techniques. Nurses used informal
symptom checklists to identify signs of distress such as anxiety, sleep disturbance,
or low mood. Psychological distress was also indirectly evaluated through patient
feedback collected during counseling sessions and follow-up interviews, which in-

formed the ratings of intervention effectiveness. We ensured these interventions
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were consistent for everyone by standardizing their content and frequency. Data
collection was conducted after patients completed their therapy. To facilitate data
collection, local nurses who could speak Arabic and English were selected. Vali-
dated and reliable questionnaires were used for the assessment of symptom sever-
ity. For fatigue assessment, the Brief Fatigue Inventory questionnaire was used. It
is a 9-item scale validated by Mendoza et al This tool effectively assesses the in-
tensity as well as the impact of fatigue on daily life activities [11]. To assess skin-
related issues, a validated and reliable tool, “The Dermatology Life Quality Index”,
was used. This tool helps in the assessment of the impact of dermatological con-
ditions, such as pruritus, pain, and general discomfort, on patients’ quality of life
[12].

To evaluate the perceived effectiveness of each nursing intervention (skin care,
fatigue management, lymphedema care, and psychological support), patients were
asked a single-item question after completing radiotherapy: “How effective do you
think the nursing interventions were in managing your side effects?” Responses
were recorded on a 4-point Likert scale: 1 = Not effective, 2 = Slightly effective, 3
= Moderately effective, and 4 = Very effective.

Data entry and analysis were carried out with SPSS version 25. Quantitative
data (BFI and DLQI scores) were presented as mean + SD/median (IQR), and
qualitative data were presented with frequency and percentage. The normality of
the data was assessed with the Shapiro-Wilk test. The Kruskal-Wallis H test was
used to compare patient characteristics. The correlation coefficient was calculated
between the DLQI score and the BFI score. A p-value < 0.05 was considered sta-
tistically significant. Ethical approval was sought from the Institutional Review
Board of King Salman Armed Forces Hospital in Tabuk, Kingdom of Saudi Arabia
(IRB-Number: KSAFH-RET-2024-592). All participants provided written in-
formed consent, and data confidentiality was maintained through anonymized
coding and secure data storage. Participants were assured that declining partici-
pation or withdrawing at any point will not affect their treatment. This study was
designed to pose minimal risk, as the nursing interventions align with standard

supportive oncology care.

3. Results

Most participants were in the age group 41 - 50 years (31.7%), followed by the age
group 51 - 60 years (25%). Among patients, 75% were married, 28.3% had a bach-
elor’s degree, and 30% of the patients had some college education. Disease stage
was dominated by Stage I (38.3%) and Stage II (38.3%), with Stage III (20%) and
Stage IV (3.3%) less common. For radiotherapy duration, 63.3% of patients had a
duration of therapy of 3 - 4 weeks, followed by 28.3% who had therapy for 4.1 - 5
weeks, and only 8.3% had therapy for 5.1 - 6 weeks. The mean (SD)/median (IQR)
BFI (The Brief Fatigue Inventory) and DLQI (Dermatology Life Quality Index)
scores for the patients were 5.05 + 1.95 [5.41 (2)] and 5.48 + 2.97 [5 (4.75)], re-

spectively. BFI and DLQI scores were compared across all patient characteristics.
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No significant difference was seen for median BFI and DLQI scores in relation to
age, stage, and duration of radiotherapy (Table 1). Figure 1 shows the severity of
side effects among patients (Figure 1). Table 2 shows the nursing intervention in
relation to effectiveness. For skin care intervention, 62.8% of patients reported
effectiveness (slight, moderately, and very effective); for fatigue-related interven-
tion, 66.7% of patients reported effectiveness of intervention (slight, moderately,
and very effective); for lymphedema, 60.9% of patients reported effectiveness (slight,
moderately, and very effective); and for psychological intervention, 75% of pa-
tients reported effectiveness (slight, moderately, and very effective) (Table 2). Fig-
ure 2 shows a very weak negative correlation between DLQI score and BFI score,
Le,r=—0.124, p-value = 0.341 (Figure 2).

Table 1. Patients’ characteristics in relation to BFI and DLQI Score (n = 60).

BFI Score DLQI Score
Frequency %
Median (IQR) Median (IQR)
Age
18 - 30 Years 11 18.3% 5.45 (3) 4(6)
31 - 40 Years 15 25% 5.66 (4) 6 (3)
41 - 50 Years 19 31.7% 5.15 (2) 5(3)
51 - 60 Years 15 25% 542 (2) 5(7)
p-value® 0.423 0.835
Marital Status
Divorced 3 5% 342 (-) 9(-)
Married 45 75% 5.44 (2) 5(5)
Single 9 15% 5.45 (2) 6 (4)
Widowed 3 5% 3.03 (-) 5(-)
p-value® 0.282 0.120
Education

Bachelor’s degree 17 28.3% 5.17 (2) 5(4)

Graduate degree 6 10.0% 5.10 (4) 8(9.25)
High school or less 19 31.7% 5.40 (3) 4(5)

Some college 18 30.0% 5.44 (2) 6 (4.25)
p-value® 0.874 0.323

Occupation

Employed full-time 28 46.7% 5.44 (3) 5 (3.75)

Employed part-time 13 21.7% 5.04 (2) 6(4)
Retired 4 6.7% 4.28 (4) 3.50 (3.75)

Unemployed 13 21.7% 5.48 (2) 8 (8.50)
Other 2 3.3% 5.40 (-) 7 (0)
p-value® 0.672 0.299
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Continued
Stage of Breast Cancer
Stage I 23 38.3% 5.44 (10) 5 (4)
Stage II 23 38.3% 4.98 (2) 6 (5.50)
Stage III 12 20.0% 5.45 (5) 5(4)
Stage IV 2 3.3% 5.61 (-) 5(-)
p-value® 0.366 0.790
Type of Radiotherapy
Brachytherapy 7 11.7% 5.44 (4) 5(6)
External beam radiation 51 85.0% 5.40 (2) 5(4)
Other 2 3.3% 7.10 (-) 5.50 (-)
p-value® 0.412 0.909
Duration of Radiotherapy
3 - 4 Weeks 38 63.3% 5.41 (2) 6 (5.25)
4.1 - 5 Weeks 17 28.3% 4.81 (3) 5 (4)
5.1 - 6 Weeks 5 8.3% 5.57 (3) 6 (6)
p-value® 0.135 0.967
Side Effects
Skin Irritation 56 93.33% 5.34 (2) 6 (4)
Fatigue 55 91.67% 5.39 (2) 5(4)
Lymphedema 32 53.33% 5.18 (2) 5 (4.75)
Pain 49 81.67% 4.30 (3) 5(4)
Appetite Change 42 70% 5.44 (2) 5 (4.50)
Sleep Disturbance 52 86.67% 5.44 (2) 5 (4.75)
Psychological Distress 56 93.33% 5.44 (2) 5(4)
Overall Quality of Life
Poor 4 6.7% 6.85 (3) 7 (6.50)
Fair 41 68.3% 5.44 (2) 6(4)
Good 15 25% 3.03 (4) 4 (5)
p-value® 0.175 0.316
Support from Healthcare Providers
Poor 16 26.7% 5.45 (3) 4.50 (4.50)
Fair 24 40% 4.93 (3) 6 (4.75)
Good 20 33.3% 5.34 (2) 5.50 (5.50)

p-value® 0.181 0.272

Note: Kruskal Wallis H Test.
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“Mild = Moderate = Severe

Psychological Distress
Sleep Disturbance
Appetite change

Pain

Lymphedema

Fatigue

Skin Irritation

Figure 1. Severity of side effects.

Table 2. Effectiveness of nursing intervention for side effects.

Nursing Intervention

Skin Care = Fatigue =~ Lymphedema Psychological

Not effective 16 (37.2%) 16 (33.3%) 9 (39.1%) 5 (25%)
Slightly Effective® 11 (25.6%) 16 (33.3%) 1 (4.3%) 8 (40%)
Moderately Effective® 6(14%) 10 (20.8%) 5(21.7%) 4 (20%)
Very Effective® 10 (23.3%) 6 (12.5%) 8 (34.8%) 3 (15%)
Effective (a + b + ¢) 62.8% 66.7% 60.9% 75%
Total 43 48 23 20
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Figure 2. Scatter plot between BFI and DLQI Score.

4. Discussion

In this study, the most commonly reported side effects among breast cancer pa-
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tients receiving radiation therapy were skin irritation (93.3%), fatigue (91.6%),
and lymphedema (53.3%). Batenburg et al. reported that 18% experienced breast
firmness, 14% reported chest wall pain, 10% developed breast pain, and 7% had
lymphedema [13]. However, the lower percentages reported in their study may be
attributed to the use of hypofractionated radiation therapy regimens, which are
associated with reduced tissue toxicity. Hauth et al found no significant overall
change in the severity of fatigue during radiation therapy; however, a mild decline
in physical well-being was noted (p-value = 0.007), and importantly, fractionation
type did not influence fatigue outcomes [14].

The overall quality of evidence regarding nursing interventions remains lim-
ited. While few studies demonstrate strong designs and higher levels of evidence,
the available research is insufficient and lacks the rigor needed to effectively guide
and support evidence-based, patient-centered nursing care [7]. Similarly, in this
study, inadequate patient education (30%) and poor support form health care pro-
viders (26.7%) were identified as major gaps in current approaches. A review by
Drury et al. also highlighted a scarcity of specialized educational programs in ad-
vanced breast cancer nursing, showing deficiencies in design, implementation,
and evaluation, with minimal application of educational standards, theoretical
frameworks, or patient and public input in their development [15]. However,
among 139 patients surveyed by Rodriguez-Ortega et al, 99.3% stated that the
breast care nurse provided accurate information, and 97.8% reported that the
BCN’s support helped them feel emotionally better [16]. A study conducted by
Qasim ef a/ in Saudi Arabia confirms that the instructional program had a strong
positive impact on enhancing awareness and understanding of radiation therapy
among patients receiving it for the first time [17]. Seol ef al. observed that, imme-
diately after treatment, financial difficulties were associated with reduced quality
of life (p = 0.010); the presence of chronic disease (p = 0.002) and increased sever-
ity of nausea and vomiting (p = 0.014) were also related to lower quality of life
[18]. Coroneos et al. found that greater financial toxicity was significantly associ-
ated with reduced psychosocial well-being and overall quality of life among breast
cancer patients [19].

A total of 31 trials were reviewed by Chen et al, and no significant differences
were observed between nurse-led surveillance care and physician-led or routine
discharge care across general outcomes. However, interventions focused on teach-
ing, guidance, and counselling showed beneficial effects in 63% of studies, while
case management interventions demonstrated positive results in 100% of cases,
particularly in reducing symptom burden during treatment and survivorship [20].
Similarly, in our study, skin care interventions were effective in 62.8% of patients,
fatigue management strategies in 66.7%, and for lymphedema in 60.9%, whereas
psychological support interventions had the highest effectiveness, benefiting 75%
of patients. Zhan ef al demonstrated that evidence-based nursing interventions
were highly beneficial, yielding a 98% patient satisfaction rate versus 82% in the
control group [6]. However, in the current study, no comparison group was made.

Kim and Park found that post-procedure anxiety and depression levels were sig-
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nificantly higher among married (p-value = 0.022), non-religious (p-value = 0.005)
patients, and those with higher monthly income (p = 0.041) [21].

In the current study, patient satisfaction was not evaluated; furthermore, no
comparison was done with a control group, and details regarding radiation dose
and fractionation were also not documented, which could have affected the nature
and intensity of the side effects reported. Future studies incorporating compara-
tive designs and longer follow-up periods are needed to confirm and enhance the

validity of these results.

5. Conclusion

The study suggests that the most common radiation therapy-related side effects
among breast cancer patients were skin irritation, fatigue, and lymphedema. Nurs-
ing interventions showed moderate to high effectiveness, particularly in address-
ing psychological symptoms, fatigue, skin issues, and lymphedema. However,
shortcomings such as inadequate training, lack of standardized care protocols,
and insufficient patient education and follow-up were observed. These results high-
light the need for structured, evidence-based nursing guidelines, improved train-
ing, and comprehensive patient education to ensure consistent and high-quality
care. In clinical practice, these findings emphasize the importance of prioritizing
the development and implementation of standardized care protocols, especially
for managing the most frequent and effectively treated side effects, to enhance

patient outcomes and care consistency.
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