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Abstract 
Background: Sleep disturbances are common, but widely underdiagnosed in cancer patients. Thus, the 
aim of the present study was to evaluate sleep quality and its associated factors among women with 
breast cancer.  
Methods: This cross-sectional study was conducted on women with breast cancer referring to  
2 outpatient clinics in Isfahan, Iran. Sleep quality [Pittsburgh Sleep Quality Index (PSQI)], severity of 
anxiety and depression [Hospital Anxiety and Depression Scale (HADS)], cancer symptoms [M.D. 
Anderson Symptom Inventory (MDASI )], and quality of life (QOL) [European Organization for Research 
and Treatment of Cancer Quality of Life Questionnaire- Core 30 (EORTC QLQ-C30)] were assessed in the 
present study. 
Results: The study population consisted of 101 patients with mean age of 49.7 years and mean cancer 
duration of 2.3 years. The mean global PSQI score of patients was 8.5 and 80.2% had poor sleep quality. 
Factors associated with global PSQI score in univariate analyses were body mass index (BMI) (r = 0.445), 
severity of cancer symptoms (r = 0.580), anxiety (r = 0.363), and depression (r = 0.332). BMI and 
symptom severity were independently associated with poor sleep quality (standardized coefficient = 0.388 
and 0.480, respectively). With regards to QOL, patients with poor sleep quality had lower physical and 
psychosocial functioning than good sleepers. 
Conclusion: Sleep disturbances are highly common in women with breast cancer in our society and 
significantly affect their QOL. Obesity, cancer symptoms, and psychological symptoms are important 
factors associated with and contributing to sleep problems in these patients. Cancer care programs must 
have a comprehensive approach, including sleep assessment and management, in the treatment of these 
patients. 
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Introduction1 

Sleep disturbances are common, but widely 
underdiagnosed in cancer patients. Using 
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objective and subjective sleep measures, 
studies have found sleep disorders in more 
than half of the patients with cancer (Howell 
et al., 2014; Sateia & Lang, 2008). Some factors 
which contribute to sleep disorders in this 
population include female gender, older age, 
psychological distress, cancer-related 
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symptoms, and treatment side effects 
(Howell et al., 2014; Costa et al. 2014; Roscoe 
et al., 2007). Sleep disturbance is not only an 
important problem per se, but is also 
associated with other complaints such as 
fatigue (Nishiura, Tamura, Nagai, & 
Matsushima, 2015 ), anxiety and depression 
(Die, 2013; Irwin, Olmstead, Ganz, & Haque, 
2013), and more frequent physical complaints 
(Sanford et al., 2013; Fortner, Stepanski, 
Wang, Kasprowicz, & Durrence, 2002). In 
general, sleep quality can play an important 
role in cancer patients’ quality of life (QOL) 
(Liu et al., 2013; Alfano et al., 2011). Breast 
cancer is the most prevalent type of cancer 
among Iranian women (Mousavi et al., 2009). 
The mean age of onset for breast cancer is 
approximately 15 years younger in Iran in 
comparison to western countries (Vostakolaei 
et al., 2012). However, there is a lack of data 
regarding the prevalence of sleep disorders 
and their associated factors in Iranian breast 
cancer patients. Such knowledge is essential 
for designing comprehensive and supportive 
care programs for cancer patients in order to 
improve their QOL (Howell et al., 2014; 
Redeker, Pigeon, & Boudreau, 2015). 
Therefore, this study was conducted to assess 
sleep quality and its associated factors in 
Iranian patients with breast cancer. 

Methods 
Patients and Setting 
This cross-sectional study was conducted on 
women with breast cancer referring to two 
outpatient cancer care clinics in Isfahan (Iran) 
in 2015. Patients were invited to participate in 
the study while they were in waiting rooms 
prior to regular physician appointments. The 
inclusion criteria consisted of confirmed 
pathological diagnosis of breast cancer, lack 
of diagnosis of any other cancer, willingness 
to participate in the study, and capability of 
completing the questionnaires either through 
writing or answering the questions read by 
the interviewer. Patients who had recently 
undergone surgery or been hospitalized were 
not included in the study. Data on the sleep 

quality of the female population from a 
general population-based study in Iran were 
used for comparison (Asghari, Farhadi, 
Kamrava, Ghalehbaghi, & Nojomi 2012). The 
study was ethically approved by the board of 
directors of the Cancer Care Centers and 
consent to participation was obtained from 
all patients. 

Measures 
Demographic data were gathered using a 
questionnaire and cancer related data were 
gathered through reviewing the patients' 
medical records. Other information was 
collected using the Pittsburgh Sleep Quality 
Index (PSQI), H ospital Anxiety and 
Depression Scale (HADS), M.D. Anderson 
Symptom Inventory (MDASI), and European 
Organization for Research and Treatment of 
Cancer Quality of Life Questionnaire-Core 30 
(EORTC QLQ-C30) . 

Pittsburgh Sleep Quality Index 
The PSQI was used for the assessment of 
sleep quality. The PSQI consists of 19 items in 
the 7 scales of overall sleep quality, sleep 
latency, sleep duration, sleep efficiency, sleep 
disturbance, need meds to sleep, and daytime 
dysfunction due to sleepiness. The total score 
of each scale ranges from 0 to 3. The global 
PSQI score ranges from 0 to 21 with a score of 
higher than 5 indicating poor sleep quality 
(Buysse, Reynolds, Monk, Berman, & Kupfer, 
1989) and insomnia with high sensitivity and 
specificity (above 85%) (Backhaus, Junghanns, 
Broocks, Riemann, & Hohagen, 2002).  

Hospital Anxiety and Depression Scale 
The HADS was used for the assessment of 
anxiety and depression. The HADS examines 
depression and anxiety symptoms with  
14 items in 2 subscales each containing  
7 items. The total score of each subscale 
ranges from 0 to 21. The respondents can be 
categorized as normal (0-7), borderline (8-10), 
and abnormal cases (11-21) based on their 
score. With score of 8 and above for each 
subscale, the HADS has a sensitivity and 
specificity of approximately 80% in screening 
anxiety disorders and depression (Bjelland, 
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Dahl, Haug, & Neckelmann, 2002).  

M.D. Anderson Symptom Inventory 
The MDASI was used to assess common 
symptoms in breast cancer patients. The 
MDASI is an international questionnaire 
consisting of 13 items which evaluate common 
core symptoms in patients with various types 
of cancer (Cleeland et al., 2000). Each item is 
rated from 0 (not present) to 10 (as bad as you 
can imagine) and the mean symptom severity 
is the average of the 13 items.  

European Organization for Research and 
Treatment of Cancer Quality of Life 
Questionnaire-Core 30 
The EORTC QLQ-C30 was used in the 
present study to evaluate QOL. This 
questionnaire comprises 30 items in 5 
functional scales, 9 symptom scales, and a 
global health status/QOL scale (Aaronson et 
al., 1993). Because of considerable overlap 
between symptom scales of the EORTC QLQ-
C30 and that of the MDASI, only functional 
scales were included in the analyses. Each 
functional scale score ranges from 0 to 100, 
with high scores representing a high/healthy 
level of functioning (Aaronson et al., 1993).  

The validated Persian versions of all the 
above-mentioned questionnaires were used 
in this study (Farrahi Moghaddam, Nakhaee, 
Sheibani, Garrusi, & Amirkafi, 2012; 
Montazeri, Vahdaninia, Ebrahimi, & 
Jarvandi, 2003; Saadatpour et al., 2015; Safaee 
& Moghim, 2007). A trained interviewer 
helped the illiterate patients in completing 
the questionnaires. 

Statistical Analysis 

The SPSS software (version 16.0, SPSS Inc., 
Chicago, IL, USA) was used for data analysis. 
Descriptive data are presented as mean and 
standard deviation (SD) or number and 
percentage. Chi-square test was used to 
compare qualitative variables and 
independent sample t-test (or Mann-Whitney 
U test for non-parametric data) was used to 
compare quantitative variables. The Pearson 
correlation coefficient (or Spearman’s 

correlation coefficient for non-parametric 
data) was used to investigate the association 
between quantitative variables. Linear 
regression analysis was conducted for the 
assessment of independent association 
between various factors and sleep quality.  
P values of less than 0.05 were considered 
statistically significant in all analyses. 

Results 
Patients and cancer characteristics 
During the study period, a total of  
113 eligible patients were invited to 
participate. Among them, 5 patients were not 
willing to participate in the study and data 
on 7 other patients were not complete, and 
thus, could not be included in the analyses. 
Finally, data on 101 patients were included in 
the analyses. The mean age of the 
participants was 49.7 ± 11.8 years and 78.4% 
of the subjects were married. The patients’ 
Education level ranged from primary school 
(26.7%) to university education level (13.0%), 
and 12.9% of subjects were illiterate. Only 
28.7% had regular physical activity. Their 
mean body mass index (BMI) was 27.5 ± 4.4 
kg/m2; 24.6% were obese and 50.9% were 
overweight. The subjects’ mean cancer 
duration was 2.3 years (median = 1 year; 
ranged from less than 1 year to 19 years). 
Tumor grades of I, II, and III were present in 
12.3%, 54.8%, and 32.9% of the patients, 
respectively, and 24.2% had metastasis in 
their cancer history. Regarding cancer 
treatment history, 31.5% had undergone 
surgery, 80% had a history of radiotherapy, 
86.4% had a history of chemotherapy, and 
82.1% were undergoing cancer treatment 
while participating in the study.  

Sleep Quality in cancer patients compared 
with controls  
The mean global PSQI score of the cancer 
patients was 8.5 ± 4.4, and 80.2% of the patients 
had poor sleep quality (global score ≥ 5). Based 
on cancer duration, poor sleep quality was 
present in 71%, 91.4%, and 77.4% of patients 
with cancer duration of less than or equal to  
1 year, between 1 and 2 years, and 2 years or 
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Table 2. Association of cancer symptoms and psychological symptoms’ severity with sleep quality scores 
 MDASI 

Severity 
Anxiety Depression 

Global PSQI score 0.580* 0.363* 0.332* 
PSQI dimensions    

Duration of sleep 0.269* 0.145 0.247† 
Sleep disturbance 0.563* 0.392* 0.223† 
Sleep latency 0.281* 0.101 0.121 
Daytime dysfunction due to sleepiness 0.579* 0.379* 0.268* 
Sleep efficiency 0.306* 0.137 0.169 
Overall sleep quality 0.464* 0.248† 0.296* 
Need meds to sleep 0.222† 0.234† 0.214† 

Data are presented as Pearson or Spearman’s correlation coefficients; PSQI: Pittsburgh Sleep Quality Index; MDASI: MD Anderson 
Symptom Inventory 
* P < 0.001; † P < 0.050 

 
Cancer-related factors: No association 

was found between cancer duration, tumor 
grade, or treatment history and any of the 
sleep quality scores. Those with metastasis 
had unexpectedly lower global PSQI scores 
(5.8 ± 3.5 vs. 9.4 ± 4.3, P < 0.001). However, 
after controlling for BMI, having metastasis 
was no longer associated with the global 
PSQI score (P = 0.199). Mean symptoms’ 
severity score (4.1 ± 2.0) was correlated with 
the global PSQI score (Figure 2) and all of its 
dimensions (r = 0.222-0.580) (Table 2). 

Psychological factors: Mean scores of 
anxiety and depression subscales and the 
total HADS score were 10.5 ± 3.8, 8.0 ± 3.8, 
and 18.7 ± 6.9, respectively. This 
corresponded to abnormal anxiety and 
depression levels in 48.1% and 21.9% of the 
patients, respectively. Both anxiety and 
depression scores were significantly 
correlated with the global PSQI score (Figure 
3) and many of the PSQI dimensions  
(r = 0.214-0.392) (Table 2). 

Independent predictors of sleep quality: 
Factors associated with the global PSQI 
score or its dimensions in univariate 
analyses were inserted into a linear 
regression model (Table 3). There was a 
non-significant association between age 
and the global PSQI score (β = -0.260,  
P = 0.062). Higher BMI was associated with 
poor sleep quality (β = 0.388, P = 0.006). 
Although symptom severity was associated 

with poor sleep quality (β = 0.480,  
P = 0.001), psychological factors were no 
longer associated with the global PSQI 
score in this regression model (Table 3). 

Association of sleep quality with quality  
of life 
Comparison of QOL between patients with 
good sleep quality and those with poor sleep 
quality is presented in table 4. Patients with 
poor sleep quality had lower global health 
and lower scores in all functional dimensions 
of QOL. 
 

 
Figure 2. Correlation between symptoms severity and 
global sleep quality (r = 0.580, P < 0.001).  
PSQI: Pittsburgh Sleep Quality Index; MDASI: MD 
Anderson Symptom Inventory 
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Table 3. Independent predictors of global sleep quality 
 Unstandardized 

Coefficients 
Standardized 

Coefficients (β) 
P-value 

Age* -1.080 -0.260 0.062 
BMI* 2.145 0.388 0.006 
Physical activity 0.071 0.012 0.932 
MDASI severity 0.988 0.480 0.001 
Anxiety* -0.052 -0.010 0.944 
Depression* -0.303 -0.059 0.723 

BMI: Body mass index; MDASI: MD Anderson Symptom Inventory; Linear regression model Dependent 
variable: Pittsburgh Sleep Quality Index global score ; R square = 0.393; * To prevent multicollinearity and 
for better clinical interpretation, anxiety and depression scores are categorized as normal (0-7), borderline (8-
10), and abnormal (11-21), BMI (kg/m2) is categorized as underweight (< 18.5), normal  
(18.5-24.9), overweight (25-29.9), and obese (≥ 30), and age is categorized as 30-39, 40-49, 50-59, and  
60-69 years. 
 

 
Figure 3. Correlation of anxiety (circle, continuous 
line) and depression (triangle, dashed line) with global 
sleep quality (r = 0.363 and 0.332, respectively)  
(P < 0.001)  
PSQI: Pittsburgh Sleep Quality Index 

Discussion 
Poor sleep quality was found in 80% of the 
Iranian women with breast cancer which is 
considerably higher than that in the age-
matched general population and significantly 
associated with impaired physical and 
psychosocial functioning of the patients. 

Some similar studies in Iran also showed 
high frequency of sleep disturbance in these 
patients (up to 90%) (Khoramirad, Mousavi, 
Dadkhahtehrani, & Pourmarzi, 2015). Studies 
in other populations using the same 
subjective sleep measure (the PSQI) also 
reported poor sleep quality in 46% to 66% of 
women with breast cancer (Khoramirad et al., 
2015; Sanford et al., 2013; Liu et al., 2013; Ho 
& Fong, 2014; Chen et al., 2014; Vargas et al., 
2010; Colagiuri et al., 2011; Otte, Carpenter, 
Russell, Bigatti, & Champion, 2010; Beck  
et al., 2010).  

Differences in the frequency of sleep 
disturbances among various studies may be 
attributed to differences in demographic 
characteristics of the studied populations 
(e.g., age, BMI, and socioeconomic status), 
cancer-related factors (e.g., cancer duration, 
symptoms, and treatments), and cut-off 
scores in the PSQI for defining sleep 
disturbance. Regardless of these factors, sleep 
disturbances are common in women with 
breast cancer throughout their disease course, 
though contributing factors may be different 
in various stages. 

 
Table 4. Comparison of quality of life in patients with good and poor sleep quality 

Subscales of EORTC QOL-C30 Good sleep quality Poor sleep quality P-value 
Global health status 70.4 ± 25.5 51.1 ± 21.4 0.002 
Physical functioning 70.5 ± 22.6 56.1 ± 24.8 0.015 
Role functioning 87.7 ± 24.7 62.0 ± 28.6 < 0.001 
Emotional functioning 81.8 ± 14.1 47.3 ± 30.1 < 0.001 
Cognitive functioning 91.2 ± 12.8 66.8 ± 27.8 < 0.001 
Social functioning 82.4 ± 23.2 66.2 ± 26.3 0.009 

EORTC QOL-C30: European Organization for Research and Treatment of Cancer Quality of Life Questionnaire- Core 30 
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Differences were observed between cancer 
patients and controls in some of the sleep 
quality dimensions which were more evident 
in younger age groups; younger patients had 
more daytime dysfunction due to sleepiness. 
Similarly, Klyushnenkova, Sorkin, and 
Gallicchio (2015) found independent 
association between younger age and 
excessive daytime sleepiness in a large 
sample of breast cancer patients. In contrast, 
Colagiuri et al. (2011) found independent 
association between older age and poor sleep 
quality in a large sample of Danish women 
with breast cancer. The role of age in the 
association between cancer and sleep 
disorders is complex. As both breast cancer 
and sleep disorders are common in middle-
aged women (Vostakolaei et al., 2012; 
Asghari et al., 2012), some patients may 
already have sleep problems when they are 
diagnosed with cancer. Although still 
controversial, there is evidence that sleep 
disorders may increase the risk of cancer 
development (Palamaner Subash, Kumar, 
Cheskin, & Pancholy, 2015). On the other 
hand, age of onset for breast cancer in Iran is 
lower than that in western countries 
(Vostakolaei et al., 2012). Diagnosis of cancer 
at a younger age and subsequent treatments 
can have a major impact on patient’s daily 
life, and contribute to poor psychological 
health and sleep disturbance. A more 
comprehensive evaluation of age-related 
factors that can also affect sleep quality (e.g., 
physical and psychosocial health) in a larger 
sample of cancer patients as well as 
longitudinal studies are required in this regard. 

Weight gain is a common problem in 
women with breast cancer early after 
diagnosis, is unlikely to return to pre-
diagnosis state (Makari-Judson, Braun, Jerry, 
& Mertens, 2014), and is associated with 
increased mortality (Playdon et al., 2015). The 
underlying factors are not clear yet, but 
chemotherapy, menopausal changes, and 
lifestyle changes (physical inactivity and over 
eating) may be involved (Goodwin, 2001). In 
the present study, 75% of the patients had a 

BMI of above normal range and there was an 
independent association between BMI and 
poor sleep quality. In the study by Dhruva et 
al. (2012), higher BMI was associated with 
more objective sleep disturbance. Obesity can 
disturb circadian rhythms in breast cancer 
patients, leading to poor sleep (Berger, 
Hertzog, Geary, Fischer, & Farr, 2012). In the 
general population, obesity is a well-known 
risk factor for sleep disorders particularly 
obstructive sleep apnea (Tuomilehto, Seppa, 
& Uusitupa 2013). The association between 
obesity and sleep disorders is not however 
unidirectional. Sleep disturbance can also 
contribute to obesity and other metabolic 
problems by affecting neuroendocrine 
function and glucose metabolism (Beccuti, & 
Pannain, 2011). In cancer patients, fatigue 
and psychological distress should also be 
considered as mediating/moderating factors 
in the association between obesity and sleep 
disturbance (Berger et al., 2012; Gerber et al., 
2011). Only a small subset of our patients had 
regular physical activity. Exercise may 
improve sleep quality not only by decreasing 
weight, but also by improving other 
contributing factors such as cancer-related 
symptoms and psychosocial functioning of 
the patients (Rogers et al., 2015; Payne, Held, 
Thorpe, & Shaw, 2008; Tang, Liou, & Lin, 
2010; Cheville et al., 2013). 

Patients with cancer experience various 
and debilitating symptoms throughout their 
disease course such as pain, fatigue, nausea-
vomiting, loss of appetite, and dyspnea 
which may be due to the cancer or treatments 
(Trajkovic-Vidakovic, de Grae, Voest, & 
Teunissen, 2012). Pain, fatigue, and sleep 
disturbance is a common symptom cluster in 
cancer patients with each symptom 
aggravating the others (Beck, Dudley, & 
Barsevick, 2005). Strong and independent 
association was observed between symptoms 
and sleep quality. This finding was in 
agreement with that of Nishiura et al. (2015), 
Ho and Fong (2014), Yennurajalingam et al. 
(2015), Ma, Chang, and Lin (2014), and 
Delgado-Guay, Yennurajalingam, Parsons, 
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Palmer, and Bruera (2011). There is also 
interaction between physical and 
psychological symptoms contributing to 
sleep disturbance in cancer patients (Ho & 
Fong, 2014; Colagiuri et al., 2011; Delgado-
Guay et al., 2011). Accordingly, sleep 
problems management in cancer patients 
requires adequate evaluation, and 
management of both physical and 
psychological symptoms. This may be 
achieved through mind-body interventions 
and with a biopsychosocial approach for 
which efficacy studies are needed 
(Kwekkeboom, Cherwin, Lee, & Wanta, 2010).  

The current study had a number of 
limitations. The study had a cross-sectional 
design and could not provide information on 
cause-and-effect relationships. The study 
sample size was small and included patients 
were not representative of breast cancer 
patients in Iran. Other aspects of sleep such 
as sleep hygiene and beliefs which may have 
roles in sleep problems in cancer patients 
were not evaluated (Redeker et al., 2015). 
Furthermore, a self-report measure of sleep 
quality was used which could not provide 
information on the specific underlying sleep 
disorders. Accordingly, multi-center studies 
with larger sample of patients in various 
cancer stages, longitudinal studies, and 
studies using more objective measures such 
as polysomnography are required to better 
understand sleep problems and their 
underlying factors in cancer patients. 

Conclusion 
Sleep problems are highly common in 
women with breast cancer in our society and 
significantly affect their QOL in various 
dimensions of physical and psychosocial 
functioning. Obesity, cancer-related 
symptoms, and psychological symptoms are 
important associated/contributing factors in 
sleep problems among these patients. The 
present findings may help to inform 
physicians about sleep disturbance and its 
associated problems and the need for 
investigation and management of sleep 

disturbance. Such management methods in 
cancer patients require a biopsychosocial 
approach. Multi-center and longitudinal 
studies using more objective sleep measures for 
more accurate investigation of sleep disorders 
in cancer patients are recommended. 
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