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Introduction

Carcinoma mammae, or what we commonly
refer to as breast cancer, is a malignant tumor that
grows in breast tissue. Patients with breast cancer can
experience various physical, psychological changes
(such as levels of depression and anxiety), social
functions, and sexual and daily activities. This will
affect the quality of life or quality of life sufferers [1].
Besides, breast cancer is the growth of abnormal cells
that are not controlled in the breast tissue that can
cause metastasis (spread) to other organs, especially
in organs around the breast [2].

Breast cancer

increased year
American Cancer Society (ACS) (2017) [3] estimates
that there are 63.410 new cases of breast cancer in situ,
252,710 invasive breast cancer on woman and 2.470
on men, unfortunately around 40.610 women and 460
men were estimated have died. Based on the World
Health Organization data, breast cancer is mostly found

Abstract

BACKGROUND: Poor sleep quality becomes the effect of chemotherapy in breast cancer patients.

AIM: This study aimed to examine the factors that influence breast cancer patients’ sleep quality undergoing
chemotherapy.

METHODS: This research used an observational method with cross-sectional design. There were 26 breast
cancer patients undergoing chemotherapy at Djojonegoro Regional Hospital in Temanggung, Central Java. The
characteristics of the respondent are recorded, including the demographic characteristics, respondents’ sleep quality,
and the physiological status data of the respondent. The researchers use the Pittsburgh Sleep Quality Index (PSQlI)
to measure sleep quality. Data were analyzed using Kendall's Tau and Spearman’s rank correlation test and the
Pearson Product-Moment Correlation test.

RESULTS: The result showed that breast cancer patients’ sleep quality is classified as poor with PSQI score of 10.96
+ 3.13. The average age of the respondent was 50.08 + 7.31 years. The major characteristic of the respondent were
80.77% had married, 42.30% had elementary education, 61.54% did not work, and 61.54% had Rp 0, - income.
Based on breast cancer patients undergoing chemotherapy, the respondents lived in rice field environment (42.30%),
diagnosed with breast cancer <1 year (69.23%), had <1 year chemotherapy (96.15%), had under mastectomy on
the left breast (80.76%), and underwent chemotherapy as much as 7.23 * 4.80 times. Based on sleep quality,
the respondents lived with nuclear family (61.54%), had no comorbidities (76.92%), did not consume other drugs
(100%), did not consume sleeping pills (80.76%), and used lights during sleep (65.38%). There is a correlation
between sleep quality and age and with whom the respondent lives in the same house.

CONCLUSION: It was concluded that breast cancer patients undergoing chemotherapy had poor sleep quality, and
the factors related to sleep quality were age and with whom the respondent lived in the same house.

in women. There are 1.5 million women who suffer from
breast cancer each year. Breast cancer became the
second large cancer in women. Globocan International
Agency Research on Cancer (IARC) reported that there
were 58.256 new cases of breast cancer in 2018.

There are various ways to treat cancer
patients, including surgery, chemotherapy, and also
radiotherapy [4], but the most used is chemotherapy.
Chemotherapy is a therapy which increments breast
cancer patients [5]. The side effects of chemotherapy
include anorexia, fatigue, insomnia, hair loss, or sleep
disorders besides giving birth to negative emotions
such as anxiety and depression [5].

The research which was conducted out by
Wesselius et al. [6] and The research which was
conducted out by Bukit (2005) [6] showed that there
are some factors in sleep quality effects, namely
environment and psychology. Environmental factors
which can influence patients’ noise of hospital staff,
noise of medical instruments, bed or pillow, lights,
transfer to new room, and alarm clock. Psychology

by vyear.
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factors influence patients’ reasons include pain, anxiety,
and worrying about illness. This is in line with Alifiyanti
et al. [7] at RSUP Dr. Hasan Sadikin (RSHS) Bandung
which used Pittsburgh Sleep Quality Index (PSAQI).
Sleep quality is stated as good when the total score
is <5. It can be concluded that the total score, which is
more than that is classified as poor.

Sleep impediment can cause sleep quality
of breast cancer patients who are undergoing
chemotherapy. Itis supported by 115 patients experience
sleep impediment after chemotherapy [8]; Tian et al. [9]
stated that cancer patients before getting therapy had
a sleep disorder 52.6% and after getting chemotherapy
sleep disorders increased to 64.5%. Cancer patients,
after going through chemotherapy, have a long time to
start sleeping and often wake up in the middle of the night
from 21 times to 29 times [10]. At RSUD Djojonegoro
Temanggung, the number of cancer patients undergoing
chemotherapy in November 2017 was 139 people, while
there were 58 patients diagnosed with breast cancer.

This study aimed to examine the factors that
influence the sleep quality of breast cancer patients
undergoing chemotherapy at Djojonegoro Temanggung
Hospital.

Methods

This research used observational research
with cross-sectional design. The population of this
study was all breast cancer patients, with the total of 56
people who underwent chemotherapy at Djojonegoro
Regional Hospital in Temenggung. Purposive sampling
was used in this study. The standard of inclusion in
this study is that breast cancer respondents do not
suffer from hearing loss, can read and write, aged
more than 18 years, undergo chemotherapy once a
week, get adjuvant chemotherapy (chemotherapy after
getting radical surgery), the female patients undergoing
chemotherapy who have poor sleep quality are found
to be in the same house with the respondents. The
exclusion standard is that the respondent has an allergy/
sensitivity to sounds such as epilepsy. The number
of respondents who met the inclusion and exclusion
criteria was 26 people.

This research was conducted in May-June 2018
in the chemotherapy room at Djojonegoro Temanggung
Hospital. The tool for assessing sleep quality is the
PSQI questionnaire, PSQIl scores 0-21, showed that
sleep quality is good when <5, and it is said to be poor
sleep quality >5. The sample of the study was 26 breast
cancer patients who took chemotherapy at Djojonegoro
Regional Hospital in Temanggung, Central Java.
Specific records of respondents included data on age,
marital status, education, occupation, income, home
environment, when was diagnosed with breast cancer,

length of time undergoing chemotherapy, chemotherapy
to what location, mastectomy location, living with whom,
accompanying diseases, consumption of sleeping pills,
lighting during sleep, and sleep quality. Sleep quality
was measured using PSQI. Data were tested for validity
and analyzed with descriptive statistics. Analysis of the
data used to assess matters relating to sleep quality in
breast cancer patients is the Spearman Rank test and
the Pearson product-moment correlation test.

Results

This study aims to examine the things that
have an impact on the sleep quality of breast cancer
patients who are taking chemotherapy. The results of
research on the characteristics of breast cancer patient
respondents undergoing chemotherapy include age,
marital status, education, employment, and income can
be seen in Table 1.

Table 1: Respondent characteristics breast cancer patients
undergoing chemotherapy (n=26)

Characteristic F %
Age (x £ SD) 50.08 + 7.31
Marital status
Married 21 80.76
Divorce 5 19.24
Education
No education

1 3.85
Elementary 1 42.31
Junior high 7 26.92
Senior high 4 15.38
College 3 11.54
Profession
Work 10 38.46
Does not work 16 61.54
Income
Rp. 0 16 61.54
<Rp. 500.000 1 3.85
Rp. 500.000-Rp. 1.000.000 4 15.38
Rp. 1.000.000-Rp. 1.500.000 2 7.69
>Rp. 1.500.000 3 11.54

Based on Table 1, breast cancer patients
undergoing chemotherapy aged 50.08 + 7.31 years,
the majority of marital status is married as many as
80.76%, the majority of education is elementary school
as many as 42.31%, the majority does not work as
many as 61.54% so that the majority of his income is
Rp. 0, - as many as 61.54%.

The data of breast cancer respondents who
underwent chemotherapy, which includes the home
environment, the length of time diagnosed with breast
cancer, the length of time undergoing chemotherapy,
the chemotherapy to what extent, and the location of
mastectomy can be seen in Table 2.

Based on Table 2, the majority of breast cancer
patients undergoing chemotherapy had a residence in a
rice field environment of 42.31%, the majority of those
diagnosed with breast cancer less than 1 year were
69.23%, the length of time undergoing chemotherapy, the
majority were less than 1 year for 96.15%, and on average
underwent 7.23 + 4.80 chemotherapy, and the majority of
mastectomy sites in the left breast were 80.77%.
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Table 2: Personal data of breast cancer patients undergoing
chemotherapy (n=26)

Personal data F %
Home environment
Village 8 30.77
Carriageway 3 11.54
Rice fields 1 42.31
Housing 4 15.38
Long diagnosed with cancer in years
<1 18 69.23

1-3
>3
Time undergoing chemotherapy in year
<1 25 96.15
1-3 1 3.85
Chemotherapy 7.23 +4.80
Location of mastectomy
Right 5 19.23
Left 21 80.77

19.23
11.54

Table 3 shows data on sleep quality and the
factors that influence it on breast cancer patients
undergoing chemotherapy, which include sleep quality,
and lighting during sleep, consumption of sleeping pills,
comorbidities, and who lives with whom.

Table 3: Data on sleep quality for breast cancer patients
undergoing chemotherapy (n=26)

Sleep quality data F %
Sleep quality 10.96 + 3.13

Good 0 0

Poor 26 100
Light on while sleeping

Yes 17 65.38

No 9 34.62
Consumption of sleeping pills

Yes 0 0

No 26 100
Comorbid

Yes 5 19.23

No 21 80.77
Stay at home with

Main family 16 61.54

Children 6 23.07

Family 3 11.54

1

Alone 3.85

Based on Table 3, all had poor sleep quality
(100%), all breast cancer patients undergoing
chemotherapy, the majority sleeping with lights on was as
much as 65.38%, did not take sleeping pills as many as 21
people (100%), the majority not having comorbidities was
as many as 21 people (80.77%), and the majority living
with their families was as many as 16 people (61.54%).

The physiological status of breast cancer

patients undergoing chemotherapy, that is, blood
pressure can be seen in Table 4.

Table 4: Blood pressure data for breast cancer patients
undergoing chemotherapy (n=26)

Physiology status Mean + SD

Blood pressure
Systole
Diastole

129 +20.62
84.00 + 14.75

Based on Table 4, the physiological status
of breast cancer patients undergoing chemotherapy
shows that systolic blood pressure is 129 + 20.62 and
diastolic blood pressure is 84.00 £ 14.75.

Discussion

The level of education influences behavior and
produces a lot of changes, especially knowledge in the

health field. The higher the level of one’s education, the
higher the level of knowledge [11].

In this study, respondents’ level of education
is elementary school; therefore, they have inadequate
knowledge related to cancer prevention and treatment
of sleep disorders. In research [12], there is a
relationship between the level of education with the
level of knowledge of women about breast cancer. This
shows that there is a relationship between the level of
education and the level of knowledge of women about
breast cancer.

Cancer management using chemotherapy
in the early stages of treating chemotherapy as the
main element that forms poor sleep quality or sleep
disturbance [10]. Sleep disorders that occur due to
chemotherapy are in the latent component of sleeping
and waking up at night. Chemotherapy causes a
person needs 34.8 min to start sleeping and waking up
as many as 21-29 times at night [11]. This results in a
short amount of time for patients to sleep and a poor
quality sleep [13].

The physiological status of breast cancer
patients undergoing chemotherapy. It is cancer
management using chemotherapy in the early stages of
treating chemotherapy as the main element that forms
poor sleep quality or sleep disturbance [10]. Sleep
disorders that occur due to chemotherapy are in the
latent component of sleeping and waking up at night.
Chemotherapy causes a person needs 34.8 min to
start sleeping and waking up as many as 21-29 times
at night [11]. This results in a short amount of time for
patients to sleep and a poor quality sleep [13].

Sleep can form restorative functions, namely
the functions of restoring tired body parts, stimulating
growth, and maintaining a healthy body. In the process
of sleep, if given enough time and the right environment,
it will produce extraordinary power. Furthermore, sleep
can rejuvenate, restore, and provide energy for the body
and brain, and good sleep can add body’s resistance
from disease [14]. Based on the research from Ummah
et al. [15], sleep is believed to restore energy because
sleep provides time for repairing and healing the body’s
system for the next period of being awake. The use of
dimmed or turned off lights during sleep can have a
positive effect on awake time or alertness being shorter,
and making sleepiness faster [16]. Someone who is
exposed to long duration of light at night will get sleep
delays [17].

According to ACS, the incident rate in most
cancers occurs at the age of 50-69 years, while
in Indonesia, the incidence is at the age of 45-54
years [18]. Itisin line with Nurzallah et al. [19] stating that
the risk of breast cancer development rises as the age
increases. In a study conducted by Sihombing (2014),
of 1803 people who took the ultrasonography, there
were 61 with breast tumors (3.4%), while those without
tumors were 1742 (96.9%). Based on age groups, it is
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known that more than half of the respondents in both
case group (68.9%) and control group (96.7%) were at
the age of 40 years or more.

Patients who have recently been diagnosed
with cancer and undergo chemotherapy treatment and
continue to experience sleep disturbances because
they often wake up in the middle of the night to urinate
in the bathroom, anxious, cannot sleep before or after
waking up in the middle of the night [20]. Moreover, the
patients who have repeatedly received chemotherapy
are increasingly at risk of experiencing sleep disorders
and insomnia, so they need to be given with therapy to
deal with sleep disorders [10].

Family support is an important factor for a
person in the face of health problems that may play a
role in the function of health care for family members
to achieve optimal health (Sukriswati, 2016). Family
support will bring a sense of security, comfort, and hope
for patients so that it can create a calm that can make it
easier for patients to fulfill their sleep needs [21].

George’s research results (2016) described the
sleep quality assessment scores using PSQIl of 7.6 + 4.0
which show that cancer patients have poor sleep quality.
Similar results were obtained from Yennurajalingam
(2015) [22] and Alifiyanti et al. It can be said that the
results of this study and the previous ones showing the
impact of the sleep quality of breast cancer patients
undergoing chemotherapy are measured by the same
questionnaire and getting a poor sleep quality score of
more than 5. Inadequate sleep duration to feel one’s best
and poor sleep quality after diagnosis were associated
with an increased risk of breast cancer progression,
particularly for pre-menopausal women [23].

In addition to physical conditions, sleep also
affects one’s mental state and lack of sleep can affect
one’s mood [24]. Sleep is one of the most important
lifestyles related to multiple health outcomes. Short
sleep duration at night, while it increased the breast
cancer progression [25].

Weakness from prolonged sleep sometimes
has the effects of ego disorganization, hallucinations, and
delusions. Besides, people who lack REM sleep show
irritability and feel loss of energy and enthusiasm [26].
Factors Affecting Sleep Quality. Decreased sleep quality
of breast cancer patients undergoing chemotherapy can
be caused by various factors. These factors include
age and residence. Residence factors include comfort,
with whom the patient lives and other related factors.
National Sleep Foundation data in 2010 reported about
67% of 1508 elderly in America aged 65 years and over
experiencing insomnia and as many as 7.3% of elderly
complaining on disturbance of starting and maintaining
sleep orinsomnia [27]. Rimbawan and Ratep (2016) [28]
showed that the prevalence of insomnia varies between
10% and 40%. Each year it is predicted that around
20-50% of adults complain on sleep disorders and
around 17% suffer from serious sleep disorders. In

Indonesia, the prevalence of insomnia reaches 10%,
which means that 28 million people out of a total of
238 million Indonesians suffer from insomnia.

Aging factors give effect to changes in sleep
patterns so that there are some sleep obstacles in
old age. Sleep patterns in old age can pose a risk of
insomnia, but age growth is not an absolute factor in
insomnia in the elderly [29]. Changes in sleep patterns
associated with age occur in Sleep Architecture and
Circadian Rhythm.

Normal sleep consists of 5 parts, namely levels
1-4 which are NREM sleep and the last level is REM.
Parts 1 and 2 are called light sleep, while levels 3 and
4 are called unconscious sleep/slow wave sleep/delta
sleep. Increasing age gives impact of changes in sleep
levels. In fact, even though they have enough time to
sleep, a decline in sleep quality occurs. In the elderly,
there is a reduction in sleep level 3, level 4, NREM
level, and latent REM, but undergoing an increase
in sleep parts 1 and 2. These changes have several
effects namely difficulty to start sleeping, decreased
total sleep time, sleep efficiency, transient arousal, and
being awakened too early [30].

The center of circadian rhythm regulation is
located in the suprachiasmatic nucleus (SCN) in the
hypothalamus. Reduction in SCN function is related
to increasing age. The elderly who face a decline in
SCN function will get the effect like the occurrence of
obstacles in the circadian rhythm. One of the symptoms
due to circadian rhythm obstacles is the inability to sleep
even though there are stimuli. This has some effects
on patients who get up and sleep at the wrong time,
such as an increased risk of insomnia and an increase
in sleep frequency [30].

In general, the overall sleep time of the elderly
is almost the same as young adults. Circadian rhythms
of sleep and waking up of the elderly are also often
constrained. The elderly biological clock is shorter and
the sleep phase is more advanced. Elderly often wake
up at night so that the effects of fatigue, sleepiness,
and easily falling asleep during the day. Therefore,
increasing age is also associated with a tendency to
sleep and wake up earlier [31].

It is also supported by Sumirta and
Laraswati [32] that of 14 respondents, those with
the highest category of insomnia were 8 people
(57.1%) aged 55-74 years. The results of this study
are supported by Darmojo’s theory (2005) [30] that
age is one of the factors that can have an impact on
one’s health. This is caused by the cells and organs
of the body that has experienced deterioration in
function along with the increasing age. As with normal
patterns that begin to change with age, it is due to
nerve reduction involving sleep waves due to central
nervous system deficits that cause reduced reaction
to extrinsic alarms and biorhythm dysfunction and
reduced release of the substance melatonin [33].
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In addition, anxiety factors such as excessive
feelings of anxiety that leads to depression also have
an impact on the sleep quality of cancer patients
undergoing chemotherapy. This anxiety condition
causes blood norepinephrine levels to increase through
stimulation of the sympathetic nervous system. This
situation causes a reduction in NREM level 4 sleep
cycle and REM sleep, and being awakened while
sleeping [33]. It is in accordance with Oetami et al. [34]
that the anxiety variable felt by respondents the most
was worrying about considering the treatment effect
(84.0%) of 25 respondents. One informant revealed that
he felt anxious because he felt sick and scared because
the iliness he was suffering was a deadly disease so
the effects of the anxiety felt were troublesome to sleep.

Purwati et al. [35] showed that of the 40
female respondents with breast cancer, the majority
of respondents in this study had poor sleep quality, as
many as 28 respondents (70%). It was seen during the
research that many respondents looked lethargic. They
said that it was difficult to sleep and occasionally woke
up at night because they were anxious about the current
illness and they also complained about the difficulty of
adapting to hospital conditions that made it harder to
start sleeping. This has an impact on the relationship
between the level of anxiety and poor sleep quality. It
is because anxiety is higher at night when the situation
is quiet which makes respondents often remember the
disease being suffered. It is what affects the respondent
with difficulty to start sleeping and with occasionally
waking up at night. Researchers found that all
respondents said that occasionally woke up at night and
it was difficult to start sleeping. One of the factors that
caused respondents to have difficulty to start sleeping
was because they felt anxious. This is also supported
by the results of Hananta’s research (2014) [36] stating
that the prevalence of sleep disorders experienced by
breast cancer patients was 67.1%. Cancer patients
who face depression are 4.4 times more likely to get
sleep disorders than those without depression.

The environmental conditions in which the
patients rest also greatly affect the quality of their sleep.
Matters relating to whom they live with or the condition
of the place of residence itself, such as the ambient
temperature which is less calm and the absence of
ventilation, can affect their sleep, lighting, room or
layout of the room, and also the sound or noise around
them. For example, patients treated in hospitals may
have different quality of sleep with patients treated at
home. Bukit's research (2005) shows that in general
(77%) the poor quality of patients’ sleep is in hospitals.
The analysis of paired t-test results in the data was that
there was a significant difference, namely sleep quality
in hospitals is worse than that of at home (p < 0.001) [7].

Very bright lights can cause sleep difficulty for
someone. The light effect has the effect of hormone
melatonin. The hormone is produced by the pineal
gland which is closely located to the human brain, and

it is very important for better sleep quality. The body
that is exposed to light can suppress the production of
melatonin. Light waves can enter the eyelids and then
be received by the retina and the lens of the eye so that
it will stimulate the brain’s activity to work and process
incoming information [37].

Sound affects sleep. Someone needs calmness
to sleep and to avoid noise. The atmosphere of the
surroundings originating from radio or television that has
high volume, noise, vehicle noise, and so on can stimulate
to the sense of hearing. Then, this sound is captured by the
brain so that it will cause discomfort, ultimately giving the
effect of being awake [38]. Noise that someone complains
about indicates that the sound (from various sources) has
exceeded the hearing threshold (level> 40 dB), including
the sound of the telephone, the doorbell, medical
instruments, and the activities of the health team [39]. In
addition, hospital treatment affects on patients’ anxiety
and depression due to worry about disease conditions,
medical costs, and medical procedures [7].

In addition to the various factors mentioned
above, the pain factor from the effect of therapy or
chemotherapy felt by the patient also greatly affects
the quality of sleep. Pain can cause sleep problems in
breast cancer patients and it can be proven in this study.
Some research results, reinforcing the statement, found
that sleep disorders were experienced by respondents
related to decreased sleep due to neuropathic pain.
There are two main causes of pain, namely the
development of the disease and the side effects
of treatment. The development of the disease can
cause pain in the bones and nerves, while treatment
related side effects such as mucositis and peripheral
neuropathy, can also provide pain effects [39].
Chemotherapy often provides undesirable side effects
for patients such as hair loss, blackened skin, nausea,
vomiting, blood cell disorders, tingling, numbness, and
other peripheral nerve disorders. These side effects
often disrupt the sleep pattern of patients [39].

Conclusion

Breast cancer patients undergoing
chemotherapy have poor sleep quality and the factors
associated with sleep quality are age and people that the
respondents live with.
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