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Abstract  
Background and Objective: Breast cancer is the most common cancer among women. Many of the women with 

breast cancer suffer from sleep disorders. This study aimed to investigate the quality of sleep and its related issues in 

women with breast cancer referred to the Hematology and Oncology Research Center affiliated with Tabriz University 

of Medical Sciences, Tabriz, Iran. 

Materials and Methods: In this cross-sectional study, 103 women with breast cancer were chosen using the census 

method. Data were collected using the Pittsburgh Sleep Quality Index. Descriptive and analytic statistics and linear re-

gression test were used for data analysis. 

Results: The mean age of the sample was 42.59 years [standard deviation (SD): 11.72 years] and the average length 

of diagnosis was 19.90 months (SD: 12.67 months). The mean score of sleep quality was 11.50 (SD: 3.71) in a range 

from 0 to 21. Except the history of mastectomy, age, smoking status, the remaining demographic data could predict 

39.5% of the variance of sleep quality. 

Conclusion: The results of this study are a wakeup call for officials. To prevent the negative impact of poor quality 

of sleep, there is a need to design holistic and appropriate interventions. The findings provide valuable information with 

scheduling for these interventions. 

© 2016 Tehran University of Medical Sciences. All rights reserved. 
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Introduction

1
 

Sleep is consisted of a series of physiologic 

and behavioral processes that is necessary for ap-

propriate functions of the human being from phys-

iologic and psychological aspects (1). One sleep 

cycle is composed of non-rapid eye movement 

(NREM) and rapid eye movement stages. In the 

final stage of NREM, growth hormone is secreted 

for restoring and rebuilding of specialized tissue 

cells that have significant importance for the pa-

tients with cancer (2). It is believed that sleep has 
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numerous benefits for organizing and facilitating 

immune system’s activities as well as restoring 

damaged tissues (3). Therefore, some researchers 

emphasize the importance of sleep disorders with 

the same level of importance as anemia and meta-

bolic disorders in patients with cancer (4).  

Many patients with cancer suffer from sleep 

disorders. In this respect, the results of two large 

studies showed that between 44% and 48% of pa-

tients with cancer needed the prescription of sleep 

medications (5). While sleep disorders should be 

treated in all patients with cancer, they need more 

attention in women with breast cancer. Breast 

cancer is the most common cancer in women with 

an increasing prevalence of 5% in year. Moreover, 

sleep disorders are more common in young adults 
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with cancer. On the other hand, the most common 

age of breast cancer in Iran is between 45 and  

54-year-old, that is 10 years less than the average 

age of this disease in developed countries; this age 

range coincides with the peak of responsibilities 

and work pressure (6). Furthermore, with regards 

to the psychological pressure in patients with the 

reproductive system cancers (7), and the influence 

of psychological pressure on the quality of sleep, 

attention to sleep disorders in such patients be-

comes more serious. 

Although sleep disorders are one of the major 

health issues in patients with breast cancer, they 

have not sufficiently been considered by health-

care professionals in the routine oncology care 

process. The aim of this study was to investigate 

the quality of sleep and its related issues in wom-

en with breast cancer referred to the Hematology 

and Oncology Research Center affiliated with Ta-

briz University of Medical Sciences, Iran. 

Materials and Methods 

This was a cross-sectional study conducted in 

the Hematology and Oncology Center affiliated 

with Tabriz University of Medical Sciences. Since 

the majority of patients with breast cancer are fol-

lowed in this center once in every 2 months, at 

least 2 months was necessary to conduct sam-

pling. Participants were the women with breast 

cancer diagnosis, who were in recovery phase and 

visiting their doctor as follow up process in an in-

patient clinic. All eligible women referred to the 

center between January and May 2016 were en-

tered the study. The inclusion criteria were: age 

between 15 and 65-year-old, diagnosis of breast 

cancer, no history of severe mental disorders, ex-

perience of no pain and acute illness during data 

collection, and having no other cancers. The final 

number of samples chosen using the census meth-

od was 103 women. Data collection tools were (i) 

the demographic data questionnaire including 

marital status, history of pregnancy, educational 

level, insurance coverage, treatment history, etc. 

and (ii) the Pittsburgh Sleep Quality Index (PSQI). 

PSQI consists of 19 individual items, creating 7 

components that produce one global score, and 

takes 5-10 minutes to complete.  

It is composed of domains as sleep quality, 

sleep latency, sleep duration, habitual sleep effi-

ciency, sleep disturbances, use of sleeping medi-

cations, and daytime dysfunction. Each domain is 

scored from 0 to 3. The final scores range be-

tween 0 and 21 with higher scores indicating 

worse quality of sleep. The validity and reliability 

of the PSQI have been confirmed in previous 

studies with similar contexts (range of Cronbach's 

alpha from 0.84 to 0.88) (8, 9).  

Data were analyzed using the SPSS for Win-

dows (version 16; SPSS Inc., Chicago, IL, USA). 

The normality of the data was confirmed by the 

Kolmogorov–Smirnov test. Therefore, the rela-

tionships between the quality of sleep, as a quanti-

tative variable, with other quantitative variables 

such as age and the duration of disease were test-

ed using the Pearson correlation coefficient. The 

independent t-test was used to examine the rela-

tionships between the quality of sleep and binary 

qualitative variables such as the history of preg-

nancy, smoking, and breast surgery. Furthermore, 

the relationships between the quality of sleep and 

multinary qualitative variables such as the level of 

education, exercise habits, and employment status 

were tested using the ANOVA test. Since the as-

sessed variables were only demographic ones, 

those variables that had the value of P < 0.1000 

were entered the linear regression test with the 

main effect model. Since all variables entered the 

multiple linear regression model were quantitative 

in nature, qualitative variables incorporated into 

the model as dummy variables. 

This study was approved by the Research 

Council (decree number 5.4.11785) affiliated with 

Tabriz University of Medical Sciences, Tabriz, 

Iran. The samples were informed about the pur-

pose and method of the study and were asked to 

sign written informed consent. The study proposal 

was approved by the ethical committee of Tabriz 

University of Medical Sciences. The researcher 

gave necessary information about the aim and 

study procedure to participants. Confidentiality of 

data, voluntarily nature of the study and the possi-

bility of unsubscribing at any time were explained 

in addition. 

Results 

The mean age of the sample was 42.59 years 

[standard deviation (SD): 11.72 years] in a range 

from 21 to 67 years, and the average duration of 

disease was 19.90 months (SD: 12.67 months) in 

a range from 4 to 70 months. The total score of 

quality of sleep reported as 11.50 (SD: 3.71). Ac-

cording to the result of Pearson correlation coeffi-

cient, the relationship between sleep quality with 

age (r = 0.1, P < 0.0500) and duration of disease  
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(r = −0.3, P < 0.0500) were significant. Further 

details of the demographic data and the relation-

ships between demographic data and the quality 

of sleep are provided in table 1.  
 

Table 1. The relationships between the quality of sleep and demographic data (N = 103) 

Variable Category N (%) Mean ± SD of sleep quality P-value 

Marital status Married 76 (73.8) 11.47 ± 2.42 < 0.0001* 

Single 20 (19.4) 12.24 ± 3.20 

Divorced 3 (2.9) 13.52 ± 3.75 

Widow 4 (3.9) 15.73 ± 4.02 

Insurance coverage  Yes 97 (94.2) 11.47 ± 2.26 0.2000** 

No 6 (5.8) 17.93 ± 5.6 

History of pregnancy Yes 80 (77.7) 11.06 ± 2.75 < 0.0001** 

No 23 (22.3) 14.58 ± 3.98 

Undergoing mastectomy surgery Yes 80 (77.7) 12.41 ± 3.84 < 0.0001** 

No 23 (22.3) 9.87 ± 2.84 

Undergoing radiotherapy Yes 75 (72.8) 12.45 ± 3.64 0.0700** 

No 28 (27.2) 10.22 ± 3.12 

Undergoing chemotherapy Yes 97 (94.2) 11.30 ± 3.25 < 0.0001** 

No 6 (5.8) 20.69 ± 5.63 

History of sleep disorder Yes 38 (36.9) 11.96 ± 3.17 0.3100** 

No 65 (63.1) 11.77 ± 3.11 

Cigarette smoking  Yes 17 (16.5) 11.64 ± 3.45 < 0.0001** 

No 86 (83.5) 11.47 ± 2.98 

Educational level  Illiterate 29 (28.2) 11.45 ± 3.67 0.8100* 

Below diploma 31 (30.1) 11.52 ± 3.57 

Diploma 22 (21.4) 11.52 ± 3.59 

Academic degree 21 (20.4) 13.15 ± 3.97 

Employment status Housewife 72 (69.9) 11.69 ± 3.26 0.1100* 

Employee 5 (4.9) 11.25 ± 3.64 

Retired 13 (12.6) 12.78 ± 3.88 

The other 13 (12.6) 12.00 ± 3.75 

History of another diseases Yes 39 (37.9) 11.98 ± 3.76 0.0900** 

No 64 (62.1) 11.76 ± 3.62 

Doing sport Daily 3 (2.9) 11.21 ± 3.11 0.0100* 

2 times in weeks 9 (8.7) 11.21 ± 3.20 

1 time in week 28 (27.2) 11.37 ± 3.23 

< 1 time in week 17 (16.5) 11.52 ± 3.41 

Rarely 46 (44.7) 12.77 ± 4.00 

Income (million tomans) < 1 40 (38.8) 11.74 ± 3.71 0.1500* 

1-2 45 (43.7) 1169 ± 3.63 

2-4 16 (15.5) 14.07 ± 4.26 

Enough income for living expenses Yes 23 (22.3) 11.82 ± 3.86 0.1200* 
To some extent 14 (13.6) 11.98 ± 3.91 

No 65 (63.1) 12.01 ± 4.02 

Residence place Urban 83 (80.6) 11.47 ± 3.70 0.1100** 
Rural 20 (19.4) 13.40 ± 4.39 

Time period between going to bed until 

falling asleep (minutes) 

< 15 6 (5.8) 9.11 ± 2.013 0.0300* 
16-30 30 (29.1) 11.59 ± 2.96 

31-60 40 (38.8) 12.12 ± 4.06 

> 60 27 (26.2) 12.37 ± 2.09 

Night sleep duration (hours) > 7 7 (6.8) 9.32 ± 3.08 < 0.0001* 

6-7 21 (20.4) 11.57 ± 3.42 

5-6 44 (42.7) 11.98 ± 3.65 

< 5 31 (30.1) 12.41 ± 4.15 

Sleep apnea Never 17 (16.5) 11.18 ± 3.16 < 0.0001* 

Rarely 28 (27.2) 11.45 ± 3.18 

< 1 per week 27 (26.2) 12.19 ± 4.12 

1-2 times in week 25 (24.3) 12.21 ± 4.06 

> 3 per week 6 (5.8) 12.47 ± 4.08 
*ANOVA; **Independent t-test; SD: Standard deviation 
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Table 2. Predictors of quality of sleep in multiple linear regression analysis 

Variables Category Regression coefficient 
95% CI 

P-value 
Lower bound Upper bound 

Doing sport     0.0900 

Daily 0.04 −0.08 0.22 0.3800 

2 times in weeks −1.05 −1.00 1.49 0.7000 

1 time in week −0.01 −0.42 0.13 0.0800 

< 1 time in week 1.34 0. 58 2.49 0.1300 

Rarely Reference 

History of pregnancy     0.0900 

Yes −1.01 −1.72 1.29 0.6000 

No Reference 

Marital status     0.3100 

Widow −2.173 −3.76 1.70 0.1300 

Divorced 1.444 0. 98 2.39 0.0300 

Single −1.069 −2.15 1.00 0.0600 

Married Reference 

History of another diseases     0.0600 

Yes −0.01 −0.52 0.11 0.5800 

No Reference 

Cigarette smoking     0.1000 

Yes −0.71 −0.82 0.71 0.8800 

No Reference 

Age  0.01 −0.09 0.12 0.7800 

Treatment     0.0500 

Mastectomy 1.45 1.29 2.39 0.0030 

Chemotherapy 1.069 0.13 2.00 0.0400 

Radiotherapy Reference 

Time period between going to bed 

to sleep (minutes) 

    0.0300 

> 60 0.01 −0.08 0.11 0.0500 

31-60 0.00 −0.09 0.10 0.0500 

16-30 0.02 −0.02 0.07 0.0500 

< 15 Reference 

Night sleep duration (hours)     < 0.0001 

< 5 1.44 0.48 2.39 < 0.0001 

5-6 −1.228 −1.05 −1.40 0.7500 

6-7 0.01 −2.792 −1.236 0.6100 

> 7 reference 

Sleep apnea     0.0300 

> 3 per week 2.37 0.01 3.01 < 0.0001 

1-2 times in week 2.21 1.01 2.59 0.0500 

< 1 per week 1.92 0.11 2.03 0.0500 

Rarely 1.44 1.00 1.91 0.0400 

Never reference 
R2 = 0.395; CI: Confidence intervals 

 

The demographic variables that had relation-

ships with the quality of sleep with a P < 0.1000, 

(including doing sport, history of pregnancy, mar-

ital status, history of another diseases, cigarette 

smoking, age, treatment, time period between go-

ing to bed to sleep, night sleep duration, and sleep 

apnea) were entered the regression analysis. Of 

these variables, except age, smoking, sport, histo-

ry of pregnancy, marital status, and history of oth-

er diseases, the remaining had the predictive value 

for the variations of the quality of sleep. They ac-

counted for 39.5% of the observed variance. More 

details are presented in table 2. 

Discussion 

According to this study’s findings, the women 

with breast cancer experienced poor quality of 

sleep. Similarly, Fortner et al. (10) studied 72 

women with breast cancer in the USA. They 

found that 61% of the study samples had sleep 

disorders. According to the evidence the quality 

of sleep is affected by both physical and mental 

health conditions and cancer-related problems 

such as pain, depression, and a limited level of 

physical activity; therefore, a low quality of life 

can lead to the reduction of the quality of sleep. 

Obviously women with breast cancer are under a 
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great amount of physical and psychological pres-

sure. Other studies have confirmed the presence 

of a relationship between the quality of sleep and 

the physical complications of cancer due to medi-

cation, the process of disease, and psychological 

complications due to changes in personal, family, 

and social roles (11). In a study by Otte et al. (1), 

the prevalence of sleep disorders influencing the 

quality of sleep, night sleep duration, delay in fall-

ing sleep, and disturbances in daily life activities 

were more common in women with breast cancer 

comparing with healthy women.  

Since many variables were described in this 

study, the discussion is only going around pre-

dictive variables. The findings showed that de-

lays in falling asleep was one of the most com-

mon sleep disorders as 60% of the samples re-

ported that it took more than 30 minutes to fall in 

asleep. Another study also in women with breast 

cancer found that the main cause of sleep com-

pliant was a delay in falling sleep for about 30 

minutes (12). According to Beck et al.’s (13) 

findings, the requited time to fall in sleep was 

27.7 minutes. Kuo et al. (14), declared that the 

most common form of sleep disruption in women 

with breast cancer was delay in falling asleep. 

One probable reason for such a problem is the 

situational stress that can lead to tiredness, de-

pression and anxiety during the day. In this re-

spect, some remedies, like drinking warm milk 

before going to bed and using relaxation tech-

niques that help with promoting sleep are sug-

gested (15). Recently, some researchers have 

introduced the effectiveness of complementary 

medicine along with chemical drugs among can-

cer survivors; In addition, some authors support 

the effectiveness of exercise especially yoga for 

improving the quality of sleep (16). 

In this study, 30.1% of the women reported 

sleep time < 5 hours during the night. In the study 

by Ancoli-Israel et al. (17) conducted with  

82 women suffering from breast cancer, the total 

hours of sleep during the night was 6 hours. Alt-

hough there is not one standard sleep time for all 

people, most literature suggests the necessity of 

about 7 hours sleep time (18), because some com-

plications such as dizziness, forgetfulness, and 

irritability are reported in patients who have less 

night sleep time (19). 

According to this study’s findings, about 24% 

and 5% of the samples reported one or two and 

more than three incidences of sleep apnea per 

week, respectively. Davidson et al. (20), stated 

that 9.6% of patients with cancer suffer from sleep 

apnea. In the study of Fortner et al. (10), 4% of 

patients with breast cancer experienced sleep ap-

nea three times or more in each week. The mutual 

relationship between sleep apnea and breast can-

cer still remains a mystery; women with sleep ap-

nea are more vulnerable to breast cancer devel-

opment (21), and on the other hand, women with 

breast cancer experience more sleep apnea. It 

seems that sleep medications’ and taking inappro-

priate sleep positions especially after mastectomy 

or because of feeling pain may exacerbate sleep 

breathing issues (22). The important point is that 

sleep apnea can increase the mortality of patients 

with cancer (23), hence needs more attention by 

health-care specialists. 

In this study, there was a statistically signifi-

cant relationship between the participants’ age 

and the score of PSQI as with higher age, the 

quality of sleep got worse. Conversely, Mer-

cadante et al. (24), found that with increasing the 

age, patients experienced less sleep disorders. 

Nevertheless, increasing the age was accompanied 

with changes in the quantity and quality of sleep 

as the manifestations of sleep disorders. Physical 

problems intensify the incidence of sleep disor-

ders in this age group. Furthermore, retirement 

and death of family members lead to emotional 

distress. Therefore, delay in falling sleep and fre-

quent wake up during night in this group are not 

unexpected (25). However, this variable was una-

ble to predict the quality of sleep. 

We found a statistically significant relationship 

between the duration of disease and improvement 

of the sleep quality. In the study of Park et al. 

(26), patients experienced less sleep disorders as 

the duration of the disease increased. In the study 

of Chen et al. (5), newly diagnosed patients re-

ported more sleep problems. A probable reason is 

patients’ adaptation with the disease and a reduc-

tion of anxiety owing to the diagnosis and primary 

treatments. With optimism, it is guessed that pa-

tients reach a better health condition as they see 

improvements in their treatment process. 

Furthermore, patients after the mastectomy 

surgery experienced more sleep problems that 

might be related to the anxiety of body image 

changes, pain and edema in the side of surgery as 

barriers to a comfortable night sleep. However, 

this variable could not be recognized as a predic-

tive factor, maybe because as an inclusion criteri-
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on, this study was conducted with patients who 

passed their acute phase of disease. 

According to our findings, single patients and 
those who had no history of pregnancy experi-

enced more sleep problems. While there are many 
challenges with regard to marriage and childbear-

ing in our society, current findings support the 
notion that family union, marriage, and having a 

child can positively influence the process of dis-
ease. Marriage and childbearing are suggested due 

to their protective effects of breastfeeding on the 
development of disease and emotional support of 

them during stressful period of disease (27). 
This study shows the prevalence of sleep dis-

ruption and its related issues in women with 
breast cancer. Although it provides valuable in-

formation to decision making in this regard, it has 
some limitations. To control the confounding and 

background variables, we limited the sampling 

process to just one center and it limited sample 
size and even generalizability of findings to only 

similar settings and patients. In addition, consider-
ing sample size, we assessed more variables 

which limit the use of regression test, although 
input variables were < 10% of sample size. Fur-

thermore, some important related variables like 
body mass index and sleeping pills have not as-

sessed. Further studies with more sample sizes 
and using more objective measures like actigra-

phy and polysomnography are suggested. 

Conclusion 

According to recent findings, most of the 
women with breast cancer suffered from sleep 

disorders. Since different factors influenced their 
quality of sleep, there is a need to design holistic 

and appropriate interventions to help the women 

with breast cancer to resolve their sleep disorders. 

It is advised to assess the quality of sleep in 

patients’ treatment follow up sessions. Moreover, 

the reliance on medication to resolve sleep disor-

ders may lead to drug dependency. Therefore, 

complementary and non-pharmacological meth-

ods, consultation with psychologists for reducing 

patients’ anxiety and depression are suggested to 

be used along with medication therapy. Finally to 

reach stronger conclusion about the study topic, 

conducting further study in the presence of control 

and compare groups is suggesting. 
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