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Abstract

Objective: This study conducted to evaluate the effect of white spectrum
light on sleep and life quality in breast cancer patients who received
radiotherapy.

Materials and Methods: The sample of this randomized controlled
study consisted of patients with low sleep quality who did not report
pain, fatigue, depression and anxiety. Research data were collected using
by Individual Identification Feature Form, Sleep and Light Application
Follow up Form, Beck Depression scale, Beck Anxiety scale, The European
Organization for Research and Treatment of Cancer Quality-of-Life
Questionnaire (EORTC QLQ) C-30, Pittsburg Sleep Quality index (PSQI)
and Numerical Pain Rating scale. Patients who met the sampling selection
criteria (n=23) were randomized in to the intervention and control
groups. The control group patients were rested while the intervention
group was applied to 10.000 lux white light/30 min/day in a week. Sleep
and life quality of both groups of patients were assessed twice as before
the radiotherapy and on the eighth day of radiotherapy.

Results: The mean PSQI score of both groups was greater than five
points at the first assessment performed before radiotherapy, on the
eighth day of radiotherapy it was below five points. In the second
assessment intervention group’s PSQI mean score was lower compared
with the control group [(intervention group=5.0+2.32, control
group=6.50£3.26), (U=85.000, p=0.260)]. In the study, while the EORTC
QLQ C-30 functional subscale score increased in the second assessment
according to the first assessment in the intervention and control groups,
the symptom subscale score decreased and there was no change in the
global health score.

Conclusion: In this study, it was determined that white light does not
affect on sleep and quality of life in patients with breast cancer who
received radiotherapy.
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Oz

Amac: Bu arastirma radyoterapi uygulanan meme kanserli hastalarda
beyaz 151gin uyku ve yasam kalitesine etkisini degerlendirmek amaciyla
yapildi.

Gere¢ ve Yontem: Randomize-kontrolli bu arastirmanin 6rneklemini
agri, yorgunluk, depresyon ve anksiyete bildirmeyen, uyku kalitesi diigtik
hastalar olusturdu. Arastirma verileri; Birey Tanitici Ozellikler Formu, Uyku
ve Isik Uygulama Takip Formu, Beck Depresyon 6lcedi, Beck Anksiyete
Olcedi, Avrupa Kanser Arastirma ve Tedavi Organizasyonu Yasam Kalitesi
Anketi (EORTC QLQ) C-30, Pittsburgh Uyku Kalitesi indeksi (PUKI),
Sayisal Agri Degerlendirme skalasi kullanilarak toplandi. Orneklem
secim Olcltlerine uyan hastalar (n=23) uygulama ve kontrol gruplarina
randomizasyonu yapildi. Uygulama grubuna 10,000 lux beyaz 15ik/30
dakika/giin bir hafta stresince uygulanirken, kontrol grubunun istirahati
saglandi. Her iki grup hastanin uyku ve yasam kalitesi radyoterapiden
once ve radyoterapinin 8. glintinde iki kez degerlendirildi.

Bulgular: Radyoterapiye baslamadan once ilk degerlendirmede her
iki grubun ortalama PUKI puani besin {zerindeyken, radyoterapinin
sekizinci guninde bes puanin altindaydi. ikinci degerlendirmede
uygulama grubunun PUKI ortalama puani kontrol grubuna goére daha
distktd  [(uygulama grubu=5,0£2,32, kontrol grubu=6,50+3,26),
(U=85,000, p=0,260)]. Arastirmada uygulama ve kontrol gruplarinda
birinci degerlendirmeye goére ikinci degerlendirmede EORTC QLQ C-30
fonksiyonel alt boyut skoru artarken, semptom alt boyut skoru dustd,
global saglk skorunda bir degisiklik olmadi.

Sonug: Bu arastirmada radyoterapi uygulanan meme kanserli hastalarda
beyaz 151gin uyku ve yasam kalitesine etkisinin olmadigi belirlendi.
Anahtar Kelimeler: Radyoterapi, uyku kalitesi, yasam kalitesi, parlak
beyaz 151k
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Introduction

Cancer is a leading cause of morbidity and mortality worldwide,
with substantial and growing financial and quality of life burden
for patients, their families, and society (1). Cancer and its
treatments can negatively impact patients and their relatives
on multiple physical, psychosocial and emotional dimensions
of well-being and overall quality of life as patients experience
treatment-induced toxicities such as neurocognitive dysfunction,
fatigue, pain, and sleep impairments (1,2). Approximately one-
third of cancer patients experience sleep disturbances caused
by pain, anxiety, hot flashes, night sweats, gastrointestinal
and genitourinary changes, breathing problems, fatigue, the
psychological impact of the malignancy, treatments, and
hospitalization (3-6). Sleep disturbances were significantly more
common and more severe among long-term breast cancer
survivors (65%) compared to women without cancer (7).
Alterations in sleep patterns are endemic among cancer
patients, yet sleep problems are rarely assessed in a typical
patient evaluation (4). Sleep deprivation is associated with a
decline in cognitive function, inability to engage in work or
recreational activities, loss of hedonic capacity, alterations to
immune and neuroendocrine function, and a sharp decline
in the quality of life (3,4). Therefore, it is recommended that
healthcare professionals should comprehensively assess sleep
patterns in patients (6). Pharmacological, cognitive-behavioral
therapies, physiological/circadian therapies, stimulus control
and sleep hygiene, are included in the management of sleep
disorders in cancer patients (4,6,8-11).

Exposure to bright white light suppresses the production of
melatonin and helps regulate circadian rhythms (12). Therefore,
afternoon or evening melatonin administration is expected to
shift circadian rhythms to an earlier time, thus, correcting a
pathological phase delay (13). Previous studies suggested that
bright white light reduces sleep disruption and waking up
early, shortens the transition phase from light to deep sleep,
and reduces the number of naps in a day (10,14). Akyar and
Akdemir (15) found that a 10.000 lux light therapy had a
positive impact on the sleep quality in older patients. Neikrug et
al. (16) suggested that morning administration of bright white
light may protect women from experiencing circadian rhythm
deterioration during chemotherapy. Therefore, sleep disorders
cause many problems in oncology patients, which should
be assessed and cured. Healthcare professionals, particularly
nurses, can use light as a non-pharmacological intervention
to reduce sleep disorders in oncology patients and help them
sleep better. This study aims to determine the impact of light
on sleep quality and quality of life in breast cancer patients as a
non-pharmacological method with fewer side effects and lower
costs.

Materials and Methods

Study Design

This is a randomized, controlled intervention study to assess the
effect of bright white light on sleep and quality of life in breast
cancer patients who received radiotherapy.
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Study Setting and Population

This study was conducted in the Radiation Oncology Center
of a Hospital in Eskisehir between November 1, 2016 and
September 30, 2017. The research universe consisted of breast
cancer patients who received radiotherapy in the radiation
oncology service during the research period. The study sample
included patients who met the inclusion criteria within the
study universe.

Inclusion criteria: This criterion included patients between 18
and 74 years of age who could read and write, were conscious,
did no night shift work, and had bad sleep quality [the Pittsburg
Sleep Quality index (PSQI) score was more than 5]. These
patients did not report any pain (0 points on the Numerical Pain
Assessment scale), fatigue, depression (less than 13 points on
the Beck Depression inventory), and anxiety (less than 8 points
from the Beck Anxiety inventory). Moreover, these patients did
not perceive light, had natural/contact lens and did not any
change their medication protocol within the last three months.

Outcome Measures

Research data was collected at two-time points (on the first day
of the radiotherapy and the eighth day of the radiotherapy)
using observation, interview, and assessment methods. The
personal introduction form, sleep, and light monitoring form,
Beck Depression inventory, Beck Anxiety inventory, The
European Organization for Research and Treatment of Cancer
Quality-of-Life Questionnaire-30 (EORTC QLQ C-30), the PSQI,
the Numeric Pain Assessment scale, light source, and a lux
meter were used to collect data.

Personal introduction form: This form was prepared based
on literature, which includes patients’ socio-demographic
characteristics, information regarding disease and its treatment
(3,5,6,14,15,17).

Sleep and light monitoring form: This form was developed
based on previous studies and included questions regarding
the information on the features of the patients’ bedrooms
(temperature, light, sound) and the side effects of the light
(having dry, itchy and burning eyes, redness on face and arms,
skin sensitivity, nervousness, headache, nausea, and vomiting,
body temperature) (6,18).

Pittsburg Sleep Quality index: This index was developed in
1988. The reliability and validity study of the scale in the Turkish
population was carried out by Agargtin et al. (19) in 1996. The
scale consists of seven components. Each item in the scale was
scored between 0 and 3. The range of overall PSQI score varied
between 0 and 21. Sleep quality is evaluated as poor in those
with an overall score of more than 5 and fine in those with an
overall score of 5 or lower.

The European Organization for Research and Treatment of
Cancer Quality-of-Life Questionnaire C-30: The questionnaire
developed by EORTC, and the EORTC QLQ C-30 Version 3.0
is a quality of life questionnaire commonly used for cancer
patients all over the world. An item analysis was carried out
to determine the relationship among the scale items. A strong
relationship was found with a Cronbach alpha value of r=0.9014.
EORTC QLQ C-30 Quality-of-Life Questionnaire contains 30
questions and three headings like general well-being, functional
difficulties, and symptom control. The questions, 28 out of
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30, were designed with a 4-point Likert scale and answers of
the questions are made up of none: 1, very less: 2, fairly: 3,
and much: 4. By the 29" and 30" questions of the scale, the
patients were asked to assess their well-being and general
quality of life, respectively with a 7-point Likert scale (1: too bad
and 7: perfect) questions 29 and 30, inquired about general
well-being. Higher scores in functional and general well-being
subscales and a lower score in symptoms are associated with
higher quality of life (20).

The Numeric Pain Assessment scale: This is a self-assessment
scale for patients to assess the severity of pain. The numeric
rating scale utilizes a linear scale from 0-10, with 0 representing
“no pain” and ten being indicative of “pain as bad as you can
imagine” (21).

The Beck Anxiety inventory: It was created in 1988 to assess
the severity of anxiety in individuals. The Turkish reliability and
validity studies were performed as described by Ulusoy et al.
(22) in 1998 using a self-rated anxiety scale also asking for
physiological symptoms. It is a 21-item self-report instrument
that measures symptoms of anxiety using a 4-point Likert-type
scale (0-3). The test has a maximum of 63 points. The total
score of 0-7 is considered as a minimal level of anxiety, 8-15
is mild anxiety, 16-25 is moderate anxiety, and 26-63 is severe
anxiety. Higher scores reflect higher levels of anxiety.

The Beck Depression inventory: It was developed in 1967. It is
a 21 item self-report, a questionnaire, wherein the patients are
asked to choose the statement that best describes their attitude
towards the item. Each item had four response options, and the
answers were scored on a scale value of 0 (neutral) to 3 (the
most severe). The statements included in this scale were self-
reports of depression patients who underwent treatment. The
maximum total score was 63. A total score of 0-13 is considered
minimal range (no depression), 14-24 is moderate, and 25-63
indicates severe depression. The validity and reliability study of
the Turkish version of the scale was conducted by Hisli (23).
Light source: Exposure to bright white light (2000-3000 lux)
for 1-2 hours is sufficient to regulate the circadian rhythm
for eliminating sleep disorders and improving sleep quality
(14,15,24,25). A high lumen bright white light box with 220v
85-105w was used in the patients’ environment.

Lux meter: It is a portable, practical device used to measure the
amount of light for a 10.000 lux standard light therapy regime
for the patients.

Intervention

After establishing they met the inclusion criteria, patients were
systematically assigned into two groups of A and B by using a
simple randomization method. The research data was collected
through the following steps.

1. On the first day, the patients were asked to fill out a
“Personal Introduction Form”, “The Sleep and Light Monitoring
Form”, “The Beck Depression inventory”, “The Beck Anxiety
inventory”, “EORTC QLQ C-30”, “PSQI”, and “The Numeric
Pain Assessment scale”. The sleep and quality of life and the
comorbidity of patients were assessed, and the patients who
met the sampling selection criteria were randomly assigned to
intervention and control groups.

2. The intervention group patients were accepted in a room
organized for the inclusion of light in the radiation oncology. A

television set was placed in the room to prevent the patients’
eyes from direct light. The bright white light box was placed
on a table located in front of the patient, and a lux meter was
used to measure the light intensity and to calculate the distance
between the patient and the light source. For seven days, the
patients were exposed to a 10.000 lux bright white light for
30 minutes a day before their radiotherapy sessions in the
afternoon, and they filled “Sleep and Light Tracking Form” on
the day of each session.

3. The control group patients were rested before their daily
radiotherapy session and filled “Sleep and Light Monitoring
Form.”

4. On the eighth day, all the patients in both of the groups filled
“EORTC QLQ C-30”, “PSQI” and “Numeric Pain Assessment
scale.”

Statistical Analysis

Data were analyzed by using IBM SPSS Statistics 21.0 program.
All analyses were performed by using statistical methods
to explain the hypotheses of the study with expressing the
continuous data as mean * standard deviation and the
categorical data as a percentage (%). Normality of the data
was analyzed by using the Shapiro Wilk’s test. Mann-Whitney
U tests were used for data series consisting of independent
measurements or scoring and Wilcoxon signed ranks test was
used for dependent variables. Significance level set at p<0.05.

Ethical Considerations

This study was approved by Eskisehir Osmangazi University
Ethical Committee (approval date/number: October 25,
2016/80558721/216). After giving written and verbal
information, all study subjects gave written consent. They were
informed that if they did not want to continue, they can leave
the study without stating a reason.

Results

Socio-demographic and clinical characteristics of the sample:
All breast cancer patients (n=78) who received radiotherapy
within a year were reached for the research, and 29.4% of
patients (n=23) were found to have low sleep quality. All
patients who had low sleep quality were female, and the
mean age of the participants was 51.21+2.07 years. Of the
patients, 82.6% were married, and 52.2% were primary school
graduates. Regarding the income level, 78.3% of the patients
expressed that their income met their expenses. Among them,
39.1% had chronic disease and 65.2% had stage 2 (Table 1). All
patients in the intervention group adapted to the bright white
light intervention and no side effect was observed.

Pittsburg Sleep Quality index scores of the sample: While the
PSQI mean score of each group were greater than five points
according to the first assessment performed before radiotherapy
(PSQI; intervention=9.54+4.84, control=8.50+3.47), PSQIl mean
score decreased in both of groups in the second assessment
(PSQI; intervention=5.0+2.32, control=6.50£3.26), (Table 2).
However, the researchers found a change between the first and
the second assessment values. PSQI mean score was lower in
the intervention group compared with the control group in the
second measurement (U=85.000, p=0.260) (Table 2).
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The European Organization for Research and Treatment of
Cancer Quality-of-Life Questionnaire C-30 subscale scores
of the sample: It was determined that the mean score of the
functional subscale of intervention and control groups be greater
in the second assessment compared with the first assessment.
Moreover, the mean score of symptom subscale decreased in
both of groups in the second assessment while no difference
was found for the mean score of global well-being (Table
2). Although no significant difference was found among the
groups for the mean score of functional subscale, the symptom
subscale or the global-wellbeing subscale, the mean score of
the symptom subscale was higher, and the mean scores of the
functional subscale and global well-being subscale were lower
in the intervention group compared with the control group
[Scores in the functional subscale: (First assessment: U=63.500,
p=0.880); (Second assessment: U=81.500, p=0.347)], [Scores in

Table 1. Distrubution of socio-demographic and disease
characteristics
Characteristics Groups
Intervention | Control Total
Mean + SEM | Mean + SEM | Mean + SEM
Age (year) 53.36+2.35 |[49.25+3.33 | 51.21+£2.07
n % n % n %
Educational status
Literate 2 8.7 2 8.7 4 17.4
Primary school 7 30.4 5 21.7 12 52.2
Secondary school 1 43 3 13 4 17.4
High school 1 4.3 2 8.7 3 13
Marital status
Married 9 39.1 10 (435 19 82.6
Single 2 8.7 2 8.7 4 17.4
Income levels
Income less than 4 17.4 1 4.3 5 21.7
expenses
Income equal to 7 30.4 11 | 47.8 18 78.3
expenses
Income more than 0 0 0 0 0 0
expenses
Caregiver
Yes 6 26.1 9 39.1 15 65.2
No 5 21.7 3 13 8 34.8
Chronic disease
Yes 5 21.7 4 17.4 9 39.1
No 6 26.1 8 34.8 14 60.9
Stage
1 1 4.3 2 8.7 3 13
2 7 30.4 8 34.8 15 65.2
3 2 8.7 1 4.3 3 13
4 1 4.3 1 4.3 3 8.7
SEM: Slow eye movements
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the symptom subscale: (First assessment: U=70.500, p=0.786),
(Second assessment: U=72.000, p=0.740)], [Scores in the global
wellbeing subscale: (First assessment: U=62.000, p=0.833),
(Second assessment: U=62.000, p=0.833)] (Table 2).

Discussion

Breast cancer and its treatment can cause insomnia. 29.4%
breast cancer patients who did not report any pain, fatigue,
anxiety, and depression and received radiotherapy had low
sleep quality in this study. Studies indicate that sleep quality
of breast cancer patients is affected by the type of treatment,
comorbid situation, symptom burden, and emotional status
(7,17,26-30). Patients tended to report higher levels of sleep
disturbances in response to chemotherapy, hormonal therapy,
and surgical treatment (17,26). Moreover, fluctuations in
sleep quality could be observed particularly within a year
after the treatment (31). Although studies on the evaluation
of sleep patterns of patients during radiotherapy are very
limited, they generally focus on the evaluations on different
cancer types before the initiation of radiotherapy (10,28,32-
34). In two previous studies, it was reported that breast
cancer patients experienced substantial sleep disorders before
their radiotherapy sessions, which were mainly based on the
progression of the disease, prior treatments and psychotherapy
symptoms (28,35). Miaskowski et al. (34) found that a third to a
half of the sample, comprising various cancer patients including
breast cancer patients were experiencing clinically significant
levels of sleep disturbance before radiotherapy; however, they
suggested that these disruptions in circadian rhythms were
associated with increased levels of fatigue, increased levels
of depressive symptoms, decreased levels of function, and
decreased quality of life. Furlow (36) stated that the role of
radiation therapy in sleep disturbance is complex and probably
varies depending on the cancer type, radiation target fields,
treatment history, and patient factors while in another study it
was determined that radiation therapy, particularly to the brain,
can interfere with patients’ circadian rhythms and rapid eye
movement sleep (10). Thus, our findings corroborate previous
studies. Studies suggested that sleep disorders in patients
increase according to their symptoms, emotional status, and
radiation areas. The sampling group in our study consisted of
patients who did not report any emotion such as pain, fatigue,
anxiety or depression, which can be associated with a low ratio
of sleep quality. Another finding of our study is also supporting
that situation; a reduction in symptom burden was determined
while an improvement in functional and global well-being in
all patients, and an increase in sleep quality were found in the
second assessment compared with the first assessment.

In the meta-analysis of the sleep disorders of cancer patients, it
was found that interventions were only 13% of the total studies
reviewed. The most common interventions tested were formal
or investigator-generated behavioral treatments for insomnia.
Other interventions included mostly non-pharmacotherapy
interventions such as acupuncture, yoga, relaxation, and
exercise (37). In our study, the impact of light therapy as a
physiological treatment was examined on the sleep quality,
and it was determined that 10.000 lux bright white light
therapy not significantly affect on sleep quality. Bright white



Ozkaraman et al.
The Effect of Light on Quality of Sleep and Life in Breast Cancer Patients

light is often used in the treatment of circadian rhythm
and management of sleep disorders in different populations
(10,12,14,15). Karami et al. (38) suggested that an increase
in melatonin serum levels in older patients who were exposed
to scheduled daylight in the morning and evening improved
sleepiness, fatigue, and subjective general health, especially
anxiety and insomnia. Neikrug et al. (16) suggested that
the morning administration of 1500 lux bright white light
may protect women from experiencing circadian rhythm
deterioration during chemotherapy. Although a heterogeneous
sample was used in a previously conducted systematic review,
evidence of the efficacy of bright white light was so limited that
no conclusions about them could be reached (39). The research
results differ from the literature which was associated with the
afternoon light intervention and small sample size.

In our study, no significant effects of a 10.000 lux light were
found on the quality of life. A reduction in symptom burden
and increase in functional and global well-being of the
patients in both groups on the 8" day the radiotherapy was
observed. In another study, although overall fatigue improved
with bright white light treatment was not supported, the
lack of deterioration in total fatigue scores suggested that
bright morning light may be a useful intervention during

chemotherapy for breast cancer (40). Jeste et al. (41) did not
report a reduced score of the quality of life in breast cancer
patients by preventing fatigue through bright white light
compared with the dim red light. In another study with a sample
consisting of multiple sclerosis patients, a low-cost, noninvasive
treatment option was investigated whether supplemental
exposure to 10.000 lux bright white light reduces fatigue (42).
Thus, phototherapy together with treadmill training prevented
an increase in subcutaneous fat and improved the quality of life
in postmenopausal women (43). Limited studies are available
that examine the impact of light on the quality of life were in
a limited number. Therefore, we suggest that future studies
should examine the impact of light on symptom management
and quality of life of the breast cancer patients.

Conclusion

This study is randomized controlled study examining the impact
of light on sleep and quality of life of breast cancer patients
who received radiotherapy. Research findings have limited the
validity of the results obtained from the PSQI and EORTC-C30,
of which the validity and reliability were conducted based
on self-report of patients. The discussion section is limited as
there were not many studies examining the impact of light

Table 2. Distribution of Pittsburg Sleep Quality index, European Organization for Research and Treatment of Cancer scores according to
groups
Scales Assesment Intervention Control U
n Mean + SD n Mean + SD p
PSQI First 11 9.54+4.84 12 8.50+3.47 67.000
1.000
Second 11 5.00£2.32 12 6.50+3.26 85.000
0.260
Z -2.587 -2.508 -
p 0.010 0.012 -
EORTC subscales
Functional subscore First 11 70.50+£22.72 12 68.14+23.10 63.500
0.880
Second 11 77.5748.22 12 79.62+17.82 81.500
0.347
Z -0.819 -2.398 -
p 0.413 0.016 -
Symptom subscore First 11 27.97£16.47 12 35.47+29.41 70.500
0.786
Second 11 14.91£10.92 12 23.93+23.02 72.000
0.740
Z -2.818 -2.670 -
p 0.005 0.008 -
Global health subscore First 11 64.39+19.03 12 59.02+31.07 62.000
0.833
Second 11 64.39+19.03 12 59.02+31.07 62.000
0.833
Z 0.00 0.000 -
p 0 1.000 -
1.000
EORTC: European Organization for Research and Treatment of Cancer, SD: Standard deviation, PSQI: Pittsburg Sleep Quality index, Z: Wilcoxon signed-ranks test,
U: Mann-Whitney U test
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on the quality of life of the breast cancer patients. Therefore,
it is suggested that further studies should also focus on the
quality of life and include a wide population of sampling group,
use objective measurement devices like actigraphy to deeply
analyze sleep quality and sleep disorders associated with the
circadian rhythm disorders.
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