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Abstract: Objective: To identify the occurrence of changes in sleep before, during and after chemotherapy 

treatment and to correlate sleep disorders with episodes of fatigue in women with breast cancer. Method: Twenty-

six women followed at the Mastology Outpatient Clinic of a university hospital who responded to the 

Pittsburgh Sleep Quality Index and to the Functional Assessment of Cancer Therapy Fatigue to assess sleep and 

fatigue, respectively, in three moments. Results: The participants presented sleep disturbances throughout the 

treatment, characterized by night heat and difficulty to start sleep and that influenced the quality of sleep. There 

was a correlation between sleep quality and fatigue, with poor sleep quality increasing episodes of fatigue. 

Conclusion: Identifying the occurrence of these events during chemotherapy helps the professional team to 

provide guidelines for an adequate management of adverse events. 

Descriptors: Nursing; Breast neoplasms; Drug therapy, combination; Sleep; Fatigue 
 

Resumo: Objetivo: identificar a ocorrência de alterações no sono antes, durante e após o tratamento 

quimioterápico e correlacionar as alterações do sono com episódios de fadiga em mulheres com câncer de mama. 

Método: participaram do estudo 26 mulheres seguidas no Ambulatório de Mastologia de um hospital universitário 

que responderam o Pittsburgh Sleep Quality Index e a Functional Assessment of Cancer Therapy Fatigue para 

avaliar o sono e a fadiga respectivamente, em três momentos. Resultados: as participantes apresentaram distúrbios 

do sono, ao longo do tratamento, caracterizados por calor noturno e dificuldade em iniciar o sono e que 

influenciaram na piora da qualidade do mesmo. Houve correlação entre qualidade do sono e fadiga, sendo que a má 

qualidade do sono aumentou os episódios de fadiga. Conclusão: a identificação da ocorrência destes eventos 

durante a quimioterapia favorece que a equipe profissional realize orientações para manejo adequado dos eventos 

adversos.  

Descritores: Enfermagem; Neoplasias da mama; Quimioterapia Combinada; Sono; Fadiga 
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Resumen: Objetivo: identificar la manifestación de cambios en el sueño antes, durante y después de la 

quimioterapia y correlacionar las alteraciones del sueño con episodios de fatiga en mujeres con cáncer de mama. 

Método: participaron del estudio 26 mujeres controladas en el Ambulatorio de Mastología de un hospital 

universitario que respondieron el Pittsburgh Sleep Quality Index y la Functional Assessment of 
Cancer Therapy Fatigue para evaluar el sueño y la fatiga respectivamente, en tres momentos. Resultados: las 

participantes presentaron trastornos del sueño, a lo largo del tratamiento, caracterizados por calor nocturno y 

dificultad para iniciar el sueño, trastornos que ejercieron un efecto adverso sobre la calidad del sueño. Se registró 

una correlación entre la calidad del sueño y la fatiga, siendo que la mala calidad del sueño aumentó la cantidad de 

episodios de fatiga. Conclusión: identificar la manifestación de estos eventos durante la quimioterapia ayuda a que 

el equipo profesional realice orientaciones para el manejo adecuado de los eventos adversos. 

Descriptores: Enfermería; Neoplasias de la mama; Quimioterapia combinada; Sueño; Fatiga 

Doi: 10.5902/2179769232732 

 

Introduction 

Chemotherapy is one of the therapeutic modalities employed in cancer control, and its 

adverse events are related to different aspects of individuals' lives, since they affect the 

biopsychosocial spheres and generate serious discomforts such as emotional changes, nausea, 

vomiting, sleep disorders and fatigue.1 

Sleep disorders and fatigue are often classified as the most impactful and debilitating 

adverse events of cancer treatment, although their rates are difficult to estimate because of the 

different measures used and the lack of clinical specificity.2 

Difficulty in maintaining sleep can be linked to diagnosis, stress, anxiety, or other 

symptoms related to one's own treatment such as pain, nausea, and even fatigue itself. It should 

be noted that it may occur before, during and up to five years after the end of chemotherapy 

treatment and may also be associated with depression and pain.3-4  

However, concern is intensified in women with breast cancer. Studies show that fatigue 

and sleep disorders are the most reported symptoms by women treated for early breast cancer 

and, of these, fatigue was among the most distressing in chemotherapy patients.5 In addition, 

these women have more depressed mood and depression six months after the end of treatment, 
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asserting the magnitude of the effects of chemotherapy and the importance of their 

identification and proper management.6-7 

Fatigue may increase with the start of treatment, but it does not increase with time. 

During chemotherapy, the frequency and duration of night awakening and difficulty falling 

asleep increases, and reports have shown poorer sleep quality on the first night after treatment.8 

Possible antecedents and outcomes of fatigue and sleep disorders during chemotherapy 

were studied. Although age was not reported to be related to fatigue during chemotherapy, 

older adult women had worse sleep quality; income and disease stage were not related to fatigue 

or sleep disturbance during treatment. In addition, it was observed that fatigue and poor sleep 

quality may predict a decreased activity level during chemotherapy for breast cancer.8 

Thus, considering that the more we know about a symptom, the better the assistance may 

be, the following question raises: What is the relation between the changes in sleep quality and 

the occurrence of fatigue among women with breast cancer who are undergoing chemotherapy? 

Thus, this study aimed to identify the occurrence of sleep changes before, during and after 

chemotherapy treatment and to correlate sleep changes with fatigue episodes in women with 

breast cancer. 

 

Method 

An analytical and longitudinal study, developed at the Mastology Outpatient Clinic of a 

university hospital in the state of São Paulo, from June 2012 to January 2013. The study 

population consisted of women who were diagnosed with breast cancer and were referred for 

chemotherapy treatment. Inclusion criteria were women aged 18 years old and over and who 

would begin neoadjuvant or adjuvant chemotherapy treatment for the first time. Exclusion 

criteria were women who could not express themselves individually; with reading and 
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comprehension difficulties; with metastatic disease or other type of malignant tumor in the 

diagnosis of breast cancer and women in the pregnancy-puerperal cycle.  

The sample size was calculated from an estimate of 100 new cases/year of breast cancer 

treated at the outpatient clinic, using the following formula:9 

 

n=(Zα/2)2 × p × q                                           n= (1.96)² × 0.5 × 0.5  = 24         

               E²                                                                          0.2 

In the above formula, the values of n were calculated in such a way that the error in the 

estimation of proportions does not exceed the value E, with probability P. The value for p and q 

was 0.50 to ensure that E be the maximum possible error value. The component (Zα/2) is the 

value of the normal curve that corresponds to the desired probability P. Thus, with P=95% 

corresponding to 1.96 in the normal distribution and E=20%, n=24 participants for this study 

was obtained. However, due to the possibility of losing participants during follow-up, an 

additional 10% was added to the final n, totaling 26 participants included. 

For data collection, the participants answered an instrument with data about the 

sociodemographic characterization, clinical information and the proposed treatment. These 

were obtained in an interview with the participant prior to the chemotherapy treatment (T0) and 

by reviewing the medical records. To evaluate sleep and fatigue, specific instruments were used, 

applied at T0, at half of treatment (T1) and after the last cycle (T2). 

To assess fatigue, the Functional Assessment of Cancer Therapy Fatigue (FACT – F) 

version 4 scale was applied. FACT-F was specifically designed to measure fatigue in cancer 

patients and validated with American patients and is validated for use in Brazil.10-11 In this study, 

the use of the scale was authorized by the authors, who also provided instructions for the 

application and analysis of the data.  
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FACT-F consists of 13 items and each one has a Likert scale of five points which follow 

this pattern: "Not at all", "A little", "More or less", "Very", "Very much". Women were 

instructed to answer one item per question regarding the last seven days. The final FACT-F 

score is obtained by the sum of the scores, and can vary from 0 to 52 points, the higher the 

number of points the lower the occurrence of fatigue.10-11  

The evaluation of sleep-related aspects was performed by applying the 

Pittsburgh Sleep Quality Index (PSQI), which is the gold standard and the most widely used 

measure of sleep quality in various populations in research studies. The PSQI measures the 

subjective quality of sleep and the occurrence of sleep disorders over the month prior to 

application.12 The PSQI has been translated and validated for Brazil.13  

The questionnaire consists of 19 open and closed questions, grouped into 

seven components: subjective sleep quality, duration, latency, efficiency, sleep disturbance, use 

of sleeping medication, and daytime dysfunction. Each component receives an established score 

from zero to three points, and the overall score ranges from 0 to 21 points. Scores higher than 

five indicate poor sleep quality.13 

Data analysis was performed using descriptive statistics with means, medians and 

standard deviation of the variables of interest. For comparison of results, correlation 

coefficients of Spearman were used and respective significance tests to evaluate possible 

correlations between the fatigue subscale and PSQI scores; and the Mann-Whitney Test to 

compare the magnitude of the scores of each scale in two sleep quality classes. Crombach alpha 

was also applied to assess the internal consistency of the scales’ and the instrument’s 

responses.9 

 This study was approved by the Research Ethics Committee on June 1, 2011 (Protocol 

number 1302/2011). The research was conducted respecting the required ethical principles. 
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Results 

The age range of the participants was from 27 to 68 years old, the majority (53.9%) were in 

the age group of 31 to 50 years old, and the average age was 48 years old (SD: 11.7). Of the 

participants, 65.4% had a partner; 57.7% reported having 3 to 10 years of study (Table 1).  

Regarding comorbidities, 65.3% reported at least one, and 34.6% reported having systemic 

arterial hypertension. Regarding the use of medications, 57.7% reported regular use of one or 

more, with antihypertensive, antidiabetic and antidepressant drugs being the most reported; 

61.5% were premenopausal and 73.1% did not perform physical activity (Table 1). 

 

Table 1- Distribution of the women undergoing chemotherapy for breast cancer according to 

age, marital status, years of schooling, comorbidities, medication use, physical activity and 

menopause. Ribeirão Preto (SP), 2013. 

Variable N % 

Age   

≤30 01 3.8 

31 to 40 06 23.1 

41 to 50 08 30.8 

51 to 60 06 23.1 

61 to 68 05 19.2 

Marital status   

Has a partner 17 65.4 

No partner 09 34.6 

Schooling years   

3 to 10 years 15 57.7 

11 to 15 years 11 42.3 

Comorbidities   

No comorbidities 09 34.7 

With comorbidities 17 65.3 

Medication use   

Yes 15 57.7 

No 11 42.3 

Menopause status   

Premenopausal 16 61.5 

Postmenopausal 10 38.5 

Practices physical activity   
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Yes  07 26.9 

No 19 73.1 

Source: Research database 

 

All participants underwent surgical treatment. Of these, 87.5% underwent conservative 

surgery, and the most frequent was tumorectomy. Among the participants, 38.5% underwent 

neoadjuvant chemotherapy and 61.5%, adjuvant. The protocols used were FEC (Fluouracil; 

Epirubicin and Cyclophosphamide), EC-T (Epirubicin, Cyclophosphamide and Docetaxel), EC-

TH (Epirubicin, Cyclophosphamide, Docetaxel and Trastuzumab) and TC-H (Docetaxel, 

Cyclophosphamide and Trastuzumab). 

Poor sleep quality, estimated by the overall PSQI-BR score, was 42.3% at T0, 34.6% at T1 

and 57.5% at T2. PSQI-BR reliability analysis showed satisfactory results for Crombach alpha in 

the three moments: T0- 0.73; T1- 0.80; T2- 0.76.  

Sleep quality was associated with sociodemographic and clinical variables (age, years of 

education, current employment status, marital status, physical exercise, comorbidities, 

medication use, menopause, chemotherapy regimen, type of chemotherapy, duration of 

chemotherapy, and type of surgery) in the three applications of the questionnaire. There was a 

statistically significant score only for marital status, in the three moments, confirming the 

importance of this aspect for the quality of sleep in women with breast cancer (Table 2). 

 

Table 2- Distribution of the women undergoing chemotherapy for breast cancer according to 

sleep quality in relation to the marital status variable. Ribeirão Preto (SP), 2013. 

 PSQI Has a partner No partner Total P value 

 

T0 

Good sleep (<8) 13 02 15  

0.014 Bad sleep (≥8) 04 07 11 

Total 17 09 26 

 

T1 

Good sleep (<8) 14 03 17  

0.028 Bad sleep (≥8) 03 06 09 

Total 17 09 26 
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T2 

Good sleep (<8) 11 0 11  

0.002 Bad sleep (≥8) 06 09 15 

Total 17 09 26 

Source: Research database 

P<0.05 according to Fisher's Exact Test 
 

In the four open questions of the PSQI instrument that are related to the amount of sleep 

per night, it was more frequent in the three applications to go to bed after 10 PM, to take up to 

40 minutes to get to sleep, to wake up between six and eight in the morning, and to sleep 

seven to nine hours a night. Data suggests an absence of changes in the quantitative aspects of 

sleep during chemotherapy; however, some women reported problems that interfered with sleep 

initiation and continuity during treatment, which was mainly classified as unable to sleep in 

less than thirty minutes (T0=38.5%, T1=38.5%, T2=50%), waking up at night to go to the 

bathroom (T0=53.8%; T1=50%, T2=57.7%) and complaints about night heat (T0=30.8%, T1=46.1%, 

T2=61.5%) with a frequency of three or more times per week (Table 3). 

 

Table 3- Distribution of the women undergoing chemotherapy for breast cancer according to 

sleep disorders of the PSQI instrument. Ribeirão Preto (SP), 2013. 

Sleep disorders T0 T1 T2 

 N (%) N (%) N (%) 

Failed to sleep in less than thirty 

minutes 

10 (38.5%) 10 (38.5%) 13 (50%) 

Woke up in the middle of the night or in 

the morning earlier than usual 

09 (34.6%) 13 (50%) 11 (42.3%) 

Had to get up to go to the bathroom 14 (53.8%) 13 (50%) 15 (57.7%) 

Had trouble breathing 02 (7.6%) 01 (3.9%) 02 (7.6%) 

Coughed or snored loudly 09 (34.6%) 04 (15.4%) 09 (34.6%) 

Felt cold 04 (15.4%) 05 (19.2%) 07 (26.9%) 

Felt hot 08 (30.8%) 12 (46.1%) 16 (61.5%) 

Had nightmares 01 (3.9%) 04 (15.4%) 01 (3.9%) 

Source: Research database 
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FACT-F showed good internal reliability at the three data collection moments, with a 

Crombach alpha of 0.85 at T0; of 0.85 at T1; and of 0.83 at T2. The maximum and minimum 

scores did not vary widely throughout the study (Table 4).  

 

Table 4- Distribution of the women undergoing chemotherapy for breast cancer according to 

the maximum, minimum, mean and standard deviation scores for FACT-F in the three phases of 

collection: T0, T1 and T2. Ribeirão Preto (SP), 2013. 

FACIT-F (0-52) Max. Min. AV SD 

T0 52 26 44.54 7.79 

T1 52 32 42.54 6.44 

T2 51 28 42.04 5.55 

Source: Research database 

Caption: Max: maximum, Min: minimum, AV: average, SD: Standard Deviation 

 

The results of FACT-F were also associated by means of the Fisher Exact Test, with 

sociodemographic characteristics and, in T0, showed a significant relationship with schooling. 

Women who had between six and ten years of schooling had the lowest scores and felt less 

fatigue.  

At T2, the variables of menopause and physical activity showed significant results. 

Participants who were premenopausal before starting chemotherapy were the most fatigued 

after the last chemotherapy. Regarding the practice of physical activity, seven women reported 

practicing some type of activity, such as walking and cycling. Of these, however, only three 

practiced systematically on a weekly basis. Even with this small number, women who practiced 

some physical activity reported less perception of fatigue compared to those who did not.  

No significant relationship was found between sleep and fatigue, but there was a 

correlation between sleep quality and negative fatigue, indicating an inverse relationship 

between the variables, i.e., as one increases, the other decreases. Between treatment (T1) and 
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after the last chemotherapy (T2), there was a significant correlation of mean intensity between 

the variables, as shown in Table 5. 

 

Table 5- Distribution of the women undergoing chemotherapy for breast cancer according to 

mean scores and to the correlation of the Fatigue subscale with PSQI. Ribeirão Preto (SP), 2013. 

Fatigue subscale 

 T0 T1 T2 

PSQI≤ 5 good sleep 44.80 44.12 43.91 

PSQI> 5 bad sleep 44.18 39.56 40.67 

P value 0.86 0.12 0.14 

   

Sleep R - 0.05* - 0.48* 

0.01 

- 0.39* 

0.04  r≠0 0.78 

Source: Research database 

Caption: p<0.05 according to Mann Whitney Test  

r- correlation coefficient of Spearman; r≠0 indicates whether the correlation coefficient of 

Spearman / is significantly non-zero 

 

DISCUSSION  

It is known that sleep disorders in cancer patients can be a pre-existing condition that 

worsens with the disease or as a result of the diagnosis and proposed therapy and, among the 

various cancers, breast cancer is the one with the highest sleep alteration rates.14 These changes 

may be linked to the chemotherapeutic toxicity suffered by the central nervous system, which 

would result in indirect sleep disorders, since chemotherapeutic drugs do not have cell 

specificity and reach normal tissue.15 

In the present study, it was identified that the participants did not present quantitative 

sleep alterations; however, the problems of sleep initiation and maintenance are present and are 

characterized by nocturnal awakenings due to nocturia and hot flashes, with a frequency of 

three or more times a week.  
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These findings are corroborated by a study conducted with 80 women with breast cancer 

which prospectively assessed sleep quality by means of PSQI at three moments: pre-

chemotherapy, during treatment and six months after its termination. The results showed that 

the most frequently reported disturbances were getting up several times to go to the bathroom 

and night heat with gradual increase between moments and, consequently, more episodes of 

fatigue (p<0.001).16 

 Cancer-related fatigue and poor sleep in women with breast cancer have been 

considered reciprocal, both in samples with different cancers and in studies conducted only 

with women with breast cancer during chemotherapy.17-18 The results of this research are still 

inconsistent in pointing to cancer-related fatigue as a risk factor for bad sleep. 

However, it is possible to observe that the occurrence of fatigue worsens sleep quality 

and compromises quality of life, further interfering with depressive symptoms,16 data that 

confirms the association between sleep quality and the occurrence of fatigue found in the 

present study.  

It is noteworthy that there is a negative correlation in the current findings because, as 

sleep quality worsens, fatigue episodes become more frequent, which may be justified by the 

participants' description of the difficulty in maintaining sleep. This symptom relationship was 

also observed in a study that found changes in sleep quality after chemotherapy initiation, 

highlighting that sleep would be important to deal with other adverse events, such as fatigue.3 

The occurrence of fatigue and sleep alterations in individuals with cancer diseases can be 

observed in previous studies.19-20 Other studies also show that women with breast cancer 

undergoing chemotherapy have fatigue and poor sleep quality at any phase of the treatment, 

either before starting it, during or after its termination.3,6  

The persistence of fatigue symptoms and of sleep alterations at the end of chemotherapy 

may be related to behavioral, social and physiological factors arising from their experience with 
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the disease and concerns about future health. The period varies from months to five years after 

this treatment, but with no association between these two symptoms.4,21  

 Termination of chemotherapy may normalize sleep and rest patterns for some women, 

but non-restoring night-time sleep and daytime sleepiness may persist for others. Sleep 

disorders may become chronic, especially if other treatment modalities are recommended after 

chemotherapy.15 

Another aspect observed in the present study that deserves attention is the association 

between menopause and the fatigue status, with premenopausal women having higher scores. 

Hot flushes may be one of the contributing and/or aggravating factors of fatigue and sleep 

disorders, as pointed out in the results. The literature indicates that menopausal symptoms, 

such as hot flashes and mood disorders due to hormonal changes, are strongly associated with 

the occurrence of fatigue and changes in sleep pattern.16,22,23 Thus, it is suggested that 

chemotherapy-induced early menopause may intensify such adverse events.  

In addition, it was possible to identify significantly that two contexts contributed to the 

alleviation of fatigue and to the improvement of sleep quality. Regarding fatigue, it was 

identified that the practice of physical activity helped in its post-treatment management. 

Previous studies with women with breast cancer corroborate the findings of the present study, 

showing that physical exercises positively interfere with the relief of fatigue, besides 

contributing to the structuring and improvement of sleep quality, insomnia and excessive 

sleepiness.3,24  

Regarding the association between sleep quality and marital status, it was observed that 

women with a partner had better sleep quality. It is believed that this association occurs 

through family support that can minimize anxiety and fear levels. As evidenced by a study of 

women with breast cancer who investigated their perceptions of their partners’ support, and the 
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participants perceived proactively their partners' support during treatment, even when they did 

not understand the suffering caused by the adverse events of the therapy.25  

It is important to highlight the role of the health team in face of conditions that may 

contribute to the occurrence of sleep disorders in women with breast cancer, such as nocturia, 

hot flashes, pain and difficulty in initiating sleep due to anxiety and fear. These conditions are 

investigated and known by health professionals; however, they do not receive proper attention 

and therapeutic monitoring. It is believed that one of the reasons for this situation is the 

absence of complaints from women and the lack of a systematic evaluation from the health 

team.  

Many studies conducted with this theme are cross-sectional, and so they do not allow the 

identification of the cause and effect relationship between the symptom and cancer, facts that 

highlight the importance of an investigation prior to treatment to assess the presence of these 

disorders and their possible management. 

Such data justify the research in this area because, associated with the increased 

vulnerability of this specific population, it is subject to the cumulative effect of chemotherapy 

and to the physical impact of adverse events. Associated with these issues are changes in daily 

activities, anxiety and depressed mood, which contribute to the occurrence of sleep disorders, 

especially during and after chemotherapy.  

 

Conclusion 

With the intent to identify the occurrence of changes in sleep pattern before, during and 

after chemotherapy treatment and to correlate these with episodes of fatigue in women with 

breast cancer, the results found made it possible to confirm their occurrence. The sleep pattern 

alteration were characterized by difficulty in initiating and maintaining sleep and nocturnal 

awakenings throughout the treatment.  
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In addition, it was found that there is a correlation between poor sleep quality and the 

occurrence of fatigue episodes. It is noted that the findings of this study point to the impact of 

poor sleep quality during treatment and to the importance of its proper identification, to 

promote proper management in order to avoid recurrent episodes and intensification of fatigue. 

The results also suggest that physical exercise and the presence of a partner may contribute to 

the relief of such adverse events. 

In this sense, the role of health professionals, especially nurses, in identifying and 

controlling these events is emphasized. Guidance and appropriate management of symptoms, 

such as fatigue and sleep disorders, by the nursing staff are believed to be necessary and 

essential to alleviate discomforts and to improve the well-being of women undergoing 

chemotherapy. 

It is noteworthy that the sample size was a limiting factor in the study. However, the 

results suggest further studies with larger samples, increased periodicity of both sleep and 

fatigue evaluations between chemotherapy cycles, and periodic evaluations after the end. 
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