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Factors Associated with Sleep Problems
in Women with Cancer According to the
National Health Survey

Fatores Associados aos Problemas de Sono em Mulheres com Canceres Segundo Pesquisa Nacional de Saide
Factores Asociados a los Problemas de Sueio en Mujeres con Cancer Segin la Encuesta Nacional de Salud

RESUMO

Essa pesquisa busca identificar fatores associados a problemas no sono em mulheres com cancer, segundo
a PNS 2019. Trata-se de um estudo transversal com dados da PNS 2019, incluindo mulheres que relataram
pelo menos um dos cinco canceres mais prevalentes. A variavel dependente foi a presenca de problemas
no sono nas duas Ultimas semanas. VVariaveis independentes incluiram caracteristicas sociodemograficas,
uso de servicos de salde, limitacao de atividades, percepgao de salde, estilo de vida e estado de sadde.
Utilizou-se estatistica descritiva e teste Qui-quadrado de Pearson (p<0,05). A prevaléncia de problemas no
sono foi de 44,5%, maior entre usuarias do SUS e com percepcao de sadde ruim. Entre as que nao usaram
medicacao para dormir, 65,4% relataram alteracao no ciclo sono-vigilia, cansaco e percepgao negativa de
salde (61,5%). Evidenciaram-se associacoes significativas entre problemas no sono, uso de servicos, can-
saco e percepcao de salde, sugerindo cuidados ampliados.

DESCRITORES: Transtornos do Sono-Vigilia, Fatores de Risco, Satde da Mulher, Neoplasias, Qualidade de
Vida.

ABSTRACT

This study aims to identify factors associated with sleep problems in women with cancer, based on data
from the 2019 National Health Survey (PNS). It is a cross-sectional study including women who reported
at least one of the five most prevalent types of cancer. The dependent variable was the presence of sleep
problems in the two weeks prior to the survey. Independent variables included sociodemographic characte-
ristics, use of health services, activity limitations, health perception, lifestyle, and health status. Descriptive
statistics and Pearson’'s Chi-square test (p<0.05) were used. The prevalence of sleep problems was 44.5%,
higher among users of the Brazilian Unified Health System (SUS) and those with poor health perception.
Among those who did not use medication to sleep, 65.4% reported altered sleep-wake cycles, fatigue, and
a negative perception of their health (61.5%). Significant associations were found between sleep problems,
use of health services, fatigue, and health perception, suggesting the need for comprehensive care.
DESCRIPTORS: Sleep Wake Disorders, Risk Factors, Women's Health, Neoplasms, Quality of Life.

RESUMEN

Esta investigacion busca identificar los factores asociados a los problemas de suefio en mujeres con cancer,
segln los datos de la Encuesta Nacional de Salud (PNS) 2019. Se trata de un estudio transversal que incluyd
a mujeres que declararon al menos uno de los cinco tipos de cancer mas prevalentes. La variable depen-
diente fue la presencia de problemas de sueno en las dos semanas anteriores a la encuesta. Las variables
independientes incluyeron caracteristicas sociodemograficas, uso de servicios de salud, limitacion de acti-
vidades, percepcion de la salud, estilo de vida y estado de salud. Se utilizo estadistica descriptiva y la prueba
de Chi-cuadrado de Pearson (p<0,05). La prevalencia de problemas de suefo fue del 44,5%, mayor entre
usuarias del SUS y con percepcion negativa de la salud. Entre quienes no usaron medicamentos para dormir,
el 65,4% refirio alteracion del ciclo sueno-vigilia, cansancio y percepcion negativa de su salud (61,5%). Se
evidenciaron asociaciones significativas entre los problemas de suefo, el uso de servicios, el cansancioy la
percepcion de salud, lo que sugiere la necesidad de cuidados integrales.

DESCRIPTORES: Trastornos dei Sueno-Vigilia, Factores de Riesgo, Salud de la Mujer, Neoplasias, Calidad
de Vida
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ancer is the second leading cause

of death worldwide and a seri-

ous public health problem that
has significant physical, emotional,
and financial impacts on societyl. In
2020, 19.3 million new cases of cancer
were reported worldwide, with an in-
cidence of between 104 and 335 cases
per 100,000 inhabitants, and more than
9 million of these cases occurring in
women'. The five most common types
in women are breast, colorectal, lung,
cervical, and thyroid, with the highest
mortality rates observed in breast, lung,
and colorectal cancers®?.

Sleep problems are common among
cancer patients, being reported in 95%
of cases from diagnosis, during treat-
ment, and even 10 years after survival®.
In women, these problems are influ-
enced by factors such as occupation,
number of children, and low income.
In addition, there is a strong association
between high levels of depression, anx-
iety, and sleep-wake cycle problems in
this population’. In the case of breast
cancer, one in three women has patho-
logical anxiety, reinforcing the relation-
ship between sleep problems and their

16862 saudecoletiva = 2025; (15) N.99

associated factors’.

Insomnia is the most common man-
ifestation of sleep problems, with a
prevalence ranging from 19% to 63%,
characterized by difficulty initiating
or maintaining sleep, often manifested
by frequent awakenings®’. In addition
to typical symptoms, these changes
can negatively impact the therapeutic
effect and mental and physical health
of cancer patients. Among the most
common effects are reduced immune
system function, lower pain tolerance,
and a diminished ability to fight cancer
itself’. In addition, the presence of sleep
problems may be associated with the
risk of developing new cancers or be a
possible early sign of carcinogenesis in
already developing oncological process-
es. Patients with insomnia, for example,
have a 24% higher risk of future cancer
incidence, especially if the disorder per-
sists for more than 10 years’.

The most common therapies
for cancer treatment, such as chemo-
therapy and radiotherapy, can exacer-
bate or trigger existing sleep problems*’.
In studies of breast cancer patients, the
prevalence of sleep problems increased
from 27% before chemotherapy to
39.2% after treatment'’. Given these

effects, many cancer patients require
sleep-inducing medications or adjunc-
tive therapies. However, during chemo-
therapy, only 8.6% to 15.5% of patients
report using these medications due to
fear of side effects and dependence!"'2.
Thus, it is essential to seek personalized
treatments that ensure the mental and
physical health of patients®.

Although there are data in the lit-
erature on the prevalence of sleep
problems in cancer patients and the
biological particularities manifested in
females, there is a lack of studies asso-
ciating sociodemographic factors such
as age, color or race, education, and use
of health services with sleep-wake cycle
problems in women with cancer. Thus,
there is a clear need for further research
to describe the presence and magnitude
of these factors in greater depth, con-
tributing to the information and health
of the population analyzed. Therefore,
the present study aims to identify the
factors associated with sleep problems
in women with cancer according to the
2019 National Health Survey.

This is a cross-sectional study with
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secondary dataobtained from the 2019
National Health Survey (PNS 2019),
conducted by the Brazilian Institute
of Geography and Statistics (IBGE).
The PNS sample was representative of
individuals from households in urban
and rural areas in the five geographical
regions of Brazil, as well as states, met-
ropolitan areas, and capitals. An indi-
vidual questionnaire was answered by
residents aged 18 years or older. Infor-
mation was collected on sociodemo-
graphic characteristics, health condi-
tions, health-related behaviors, access
to health services, among other aspects
relevant to understanding the health
situation of the Brazilian population.
The PNS 2019 database and question-
naire modules are available for public
access and use on the survey website
(hteps://www.pns.icict.fiocruz.br).

Sample and variables collected

For the present study, women over
18 years of age who had already been
diagnosed with one of the five most
common types of cancer according
to questions 0120: "Has a doctor
ever diagnosed you with cancer?" and
Q121c: "Do you have or have you ever
had a diagnosis of another cancer?"
were included. (012104 Lung; 012105
Colon and rectum (intestine); 012107
Breast; 012108 Cervix; 0121015 Thy-
roid). No exclusion criteria were ap-
plied.

For the outcome variable, sleep
problems in the last two weeks were
considered through question N01O:
"In the last two weeks, how often have
you had sleep problems, such as dif-
ficulty falling asleep, waking up fre-
quently at night, or sleeping more than
usual?", dichotomized into yes and no.

The independent variables for the
study were defined based on the ques-
tions and adapted through groupings
to allow for better understanding and
analysis of the data. From this, the
following were described: age in age
groups of 22 to 34, 35 to 59, and over
60; education (up to 4 years from 1 to
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8, 5 to 8 years from 9 to 11, and over
8 years from 12 to 15); color or race:
White and others (Black, Asian, His-
panic, Native American); income (in
minimum wages): less than 1, between
1 and 3, and greater than 3; use of
services (public and private); self-per-
ceived health (Very good/Good, Fair,
Poor/Very poor); limitation of pro-
fessional or usual activities due to
cancer (No limitation and A little/
Moderately/Intensely/Very intensely;
guidance on diet, hygiene, and sleep
(Definitely not/Probably not/Don't
remember and Probably yes/Defi-
nitely yes); Guidance on physical ex-
ercise (Definitely not/Probably not/
Don't remember and Probably yes/
Definitely yes); In the last two weeks,
how often did you feel tired, without
energy: None of the days and Less
than half of the days/More than half
of the days/Almost every day); use of
any medication to induce sleep: Yes
and No; have you entered menopause:
Yes, No, and Don't know; Have you
undergone or are you undergoing hor-
mone treatment to relieve menopausal
symptoms: Yes, currently, Yes, but no
longer, No, never.

Statistical analysis

The data collected were present-
ed in contingency tables according to
descriptive and analytical statistics.
Associations between dichotomous
outcomes and exploratory variables
were tested using Pearson's chi-square
test, as well as between outcomes and
variables of activity limitation due to
cancer, self-perceived health, and fa-
tigue in the last 2 weeks, controlled for
non-use of sleep medication. Statisti-
cal significance was set at p&lt;0.05.
The data collected were tabulated us-
ing Excel. Data analysis was performed
using Stata version'®.

The 2019 National Health Survey
(PNS 2019) was approved by the Na-
tional Research Ethics Commission
(CONEP) and the National Health
Council under opinion No. 3,529,376.
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RESULTS

The present study identified 1,411
women who reported the five main
cancers. The prevalence of sleep prob-
lems was 45.0% (95% CI 41.9; 47.1).
Most of the sample consisted of wom-
en aged 60 years or older and of white
race. When assessed for educational
attainment, more than 95% had com-
pleted 5 or more years of schooling.
Regarding family income, slightly
more than half of the sample had an
income of less than 1 minimum wage,
and only 13.2% had an income great-
er than 3 minimum wages. The high-
est prevalence of health service use
was in the public sector, representing
59.8% of the total (Table 1).

When assessing their perception of
their health status, 85% of the sample
considered it at least fair, with 45%
considering it very good or good.
About 68.5% consider that cancer
does not limit their professional and
usual activities to any degree. How-
ever, slightly more than half of the
sample felt tired in the 2 weeks prior
to the survey. In addition, when ana-
lyzing the use of sleep-inducing med-
ications in the previous two weeks, it
was observed that approximately 80%
of women did not use this resource.
The vast majority of women report
having already gone through meno-
pause, with less than % undergoing or
having undergone some form of hor-
mone treatment (Table 1).

Regarding guidance on diet, hy-
giene, and sleep, approximately % of
the sample reported having received
this information at some point. When
assessing physical activity, 65.8% re-
ported not having the habit of exer-
cising, although 70% of women had
reccived guidance on the subject (Ta-

ble 1).
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Variable n % Cl95%
Sleep disorder (n=1411)
Yes 628 44,5 41,9,47,1
No 783 55,5 52,9,58,0
Age (n=1411)
22-34 57 4,1 31,52
35-59 583 41,3 388439
60 years or older 771 54,6 52,0,57,2
Education (complete years) (n=1280)
Up to 4 years 33 2,6 1,8;3,6
5-8 575 44,9 42,2:47,7
8 years or older 672 52,5 49,8;55,2
Race (n=1411)
White 781 55,4 52,7,57,9
Black/Brown/Yellow/Indigenous 630 44,6 42,1:47,3
Family income in reais (n=481)
Less than 1 minimum wage 259 53,9 49,4;58,3
1 to 3 minimum wages 158 32,9 288;37,2
More than 3 minimum wages 64 13,2 10,5;16,7
Use of health services (n=1334)
Public 678 59,8 56,9,62,6
Private 456 40,2 37.4;431
Self-perceived health (n=1411)
\ery good or good 607 43,1 40,5;45,6
Average 576 40,8 38,3434
Poor or very poor 228 16,1 14,3;18,2
Activity limitation due to cancer (n=1278)
No limitation 875 68,5 65,9;71,0
Limits to some degree 403 Bilf5) 25,0;34,1
Received guidance on diet, hygiene, and sleep (n=179)
Yes 130 72,6 65,6;78,7
No 49 27,4 21,3344
Received guidance on physical exercise (n=179)
Yes 125 69,8 62,6,76,2
No 54 30,2 23,8374
Physical activities (n=1411)
Yes 483 34,2 31,8;36,8
No 928 65,8 63,2,68,2
Felt tired in the last 2 weeks (n=1411)
No fatigue 659 46,7 44,1:49,3
Some tiredness 752 53,3 50,7;559
Use of medication to induce sleep in 2 weeks (n=1411)
Yes 317 22,5 20,4;24,7
No 1094 77,5 75,3;79,6

16864 saudecoletiva = 2025; (15) N.99

DOI: 10.36489/saudecoletiva.2025v15i99p16852- 16869 @ ®
Todo o contetido desse periddico, exceto onde esta identificado, esta licenciado sob uma Licenga Creative Commons



Original Article

Silva MLP, Oliveira L, Silva ACA, Cezar JR, Figueiredo DR
Factors Associated with Sleep Problems in Women with Cancer According to the National Health Survey

Menopause (n=762)

Yes 699 91,7 89,5;93,5

No 39 51 3,869

Don't know 24 3,2 2,1:4,7

Hormone therapy (n=699)

Currently undergoing 24 35 2,351
Has done so, but no longer does 131 18,7 16,0;21,8
Never 544 778 74,6;80,8

When considering the association
between sleep problems and health
service use in the sample of women
with cancer, it was significantly found
that of the women who use public
health services, 60% (95% CI 55.4;

62.8) have sleep problems, while in
the private service, the same response
represents 49.8% (95% CI 47.2;56.3)
of service users (Table 2).

Regarding the use of medication to
induce sleep, 100% of women who use

this method report having some sleep
problems, while among those who do
not use this resource, about 40% (95%
CI 39.7;45.6) have changes in their
sleep cycle (Table 2).

Sleep disorder
Variable No Yes P value
ne) | C195% n | C1os%
Age (n=1411)
22-34 31(54,4) 41,3;,66,8 26 (45,6) 33,1,58,6 0188
35-59 248 (42,5) 38,5;46,5 335(57,5) | 534614
Continuation of Table 2
60 years or older 349 (45,3) 41,7488 422 (54,7) | 51,1;582
Education (years completed) (n=1280)
Up to 4 years 14 (42,4) 26,7,59,7 19(57,6) 40,2;73,2
5 244 (42,4) 38,4;46,5 331(57,6) | 53,5616 0,473
8 years or older 308 (45,8) 42,0;49,6 364 (54,2) 50,4;57,9
Race (n=1411)
White 359 (46,0) 42,5;49,5 422 (54,0) 50,5;57,5
Black/Brown/Yellow/Indigenous 269 (42,7) 38,9:46,6 361(57,3) 53,4:61,1 e
Family income in reais (n=481)
Less than 1 minimum wage 120(463) | 40,3;525 | 139(53,7) | 47,5597
1 to 3 minimum wages 87 (55,1) 47,2;62,7 71 (44,9) 37,3,52,8 0,169
More than 3 minimum wages 35 (54,7) 42,3;66,5 29 (45,3) 33,5;57,7
Use of health services (n=1334)
Public 277 (60,9) 37,2;,44,6 401(59,1) | 554,628 o014
Private 220 (48,2) 43,7,52,8 236(51,8) | 47,2;56,3
Received guidance on nutrition, hygiene, and sleep (n=179)
Yes 50(38,5) 30,4;47,2 80 (61,5) 52,8,69,6 I
No 18(36,7) 24,3;51,2 31(63,3) 48,8;75,7 '
Received guidance on physical exercise (n=179)
Yes 51(41,6) 33,2;,50,5 73 (58,4) 49,5;66,8 0,130
No 16 (29,6) 18,9;43,3 38(70,4) 56,7,81,1
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Physical activities (n=1411)
Yes 220 (45,5) 41,1;,50,0 263 (54,5) | 50,0;,589
No 408 (44,0) 40,8,47,2 520(56,0) | 52,8;59,2 0570
Use of medication to induce sleep in 2 weeks (n=1411)
Yes 317(100)
No 628 (57,4) 54,4;60,3 466 (42,6) | 39,7;45,6 <0001
Menopause (n=762)
Yes 327 (46,8) 43,1;,50,5 372(53,2) | 49,5;56,9
No 13(33,3) 20,3;49,6 26 (66,7) 50,4;79,7 0,261
Don't know 11 (45,8) 27,1,65,8 411 (54,2) 34,2,729
Hormone therapy (n=699)
Currently undergoing 11 (45,9) 27,1,658 13 (54,1) 34,2,729
Did, but no longer does 55 (42,0) 33,8,50,6 76 (58,0) 49,4;66,2 0,465
Never 261 (48,0) 43,8,52,2 283(52,0) | 47,8;56,2

When considering only women in
the sample who did not use sleep-in-
ducing medication in the last 2 weeks,
a significant association was found
between sleep problems and reports
of limitations in professional or usu-
al activities. Among women who re-
ported no limitations, 60% (95%
CI 56.3;63.6) also reported no sleep
problems. In addition, among women
who reported daily limitations, 51%
(95% CI45.3;56.7) also denied having

changes in their sleep cycle (Table 3).
The absence of sleep problems was
significantly associated with the ab-
sence of fatigue in the two weeks pri-
or to the study, with 78.9% (95% CI
75.3;82.0) of participants who denied
having sleep problems also reporting
no fatigue. In addition, among women
with cancer who reported changes in
their sleep-wake cycle, more than 65%
(95% CI 61.2;69.3) mentioned some
degree of fatigue (Table 3).When as-

sessing self-perceived health among
women, more than half of those who
considered their health to be very good
or good denied having sleep problems
(67.0% and 95% CI 62.9;71.0). On
the other hand, among women who
considered their health to be poor or
very poor, 61.5% (95% CI 53.3;69.2)

reported sleep problems in the survey

(Table 3).

Table 3. Association between activity limitation, fatigue in the last 2 weeks, and self-perceived health with the presence of
sleep disorders in women diagnosed with cancer who did not use sleep-inducing medication during the period, according to

the 2019 National Health Survey.

Sleep disorder
Variable No Yes Pvalue
n(%) Cl95% n(%) Cl95%
Activity limitation due to cancer (n=993)
No limitation 417 (60,0) 56,3;63,6 278(40,0) | 36,4;43,7
Limited to some degree 152(51,0) | 453;56,7 | 146(49,0) | 433;54,7 0009
Felt tired in the last 2 weeks (n=1094)
No fatigue 444, (78,9) 75,3;82,0 119(21,1) 18,0;24,7
<0001
Some tiredness 184 (35,6) 30,7;38,8 347(65,4) 61,2:69,3
Self-perceived health (n = 1094)
Very good or good 346 (67,0) 62,9;71,0 170(33,0) | 29,0,37,1
Fair 227 (52,2) 47,5,56,9 208 (47,8) | 43,1,52,5 <0,001
Poor or very poor 55 (38,5) 30,8;46,7 88(61,5) 53,3;69,2
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DISCUSSION

The main findings of this study in-
dicate that a significant proportion
of women diagnosed with cancer re-
ported sleep problems, predominantly
observed in women aged 60 years or
older, white, with more than five years
of schooling, and low family income.
Among women who depended on pub-
lic services, the majority of the sample,
the prevalence of sleep problems was
higher compared to users of private
services. Women without activity lim-
itations reported fewer sleep problems.
Most women who reported fatigue in
the weeks prior to the study had sleep
problems, which reinforces the link
between fatigue and sleep-wake cycle
problems. Self-perceived health was an
important associated factor, as women
who rated their health as very good or
good had a lower prevalence of sleep
problems, while those who considered
their health poor or very poor reported
a higher occurrence of sleep problems.

The profile of women diagnosed
with the most prevalent cancers in this
study is an average age of 56 years, with
more than half having more than 8
years of schooling and about 60% being
users of public health services. When
analyzing the sociodemographic profile
found in the literature, similarities are
found with the profile observed in this
study'>'%. Authors analyzed the preva-
lence and predictors of sleep problems
in Australian women diagnosed with
cancer, where the average age was 55
years, similar to the average observed
in this study”. The age group in the
present study converged with anoth-
er Brazilian study focusing on women
with breast cancer and sleep problems.
However, that study revealed a higher
proportion of women with higher lev-
els of education, contrasting with the
moderate educational profile found in
the present study'.

The use of the public health sector
was associated with a higher report of
sleep problems in women with cancer.
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A retrospective cohort study conduct-
ed in Minas Gerais showed that 60%
of patients were dependent on the
public health system, since cancer in-
vestigation and treatment are usually
long-term and high-cost, making it im-
possible to cover them solely through
private insurance. Another Brazilian ar-
ticle from 2023 identified that 55% of
cancer diagnoses and treatments were
performed by private clinics. Howev-
er, when looking at how these services
were accessed, 100% of appointments
were offered by the Unified Health
System (SUS). Although most women
treated by the SUS for cancer belong to
socially vulnerable groups, the coverage
offered by the public system covers the

1516 This reinforces

entire population
the essential role of the SUS in ensuring
universal access to cancer diagnosis and
treatment, regardless of socioeconomic
status.

In this study, it was observed that
no limitation of daily activities was re-
lated to no sleep problems in women
with cancer who did not use sleep-in-
ducing medication. Limitations in
daily activities caused by sleep prob-
lems can profoundly affect a person's
ability to perform basic tasks such as
self-care, household activities, social in-
teractions, and even returning to work,
compromising their independence and
quality of life'*"”. These limitations are
often attributed to factors such as pain,
fatigue, and emotional disorders such as
depression, and anxiety, which exacer-
bate even the difficulties faced by these
patients!®!8
sleep quality and functionality in wom-

. In a study characterizing

en with breast cancer, of the sample that
considered sleep quality to be poor,
60% had difficuley with houschold
chores and 16.6% reported impairment
in interpersonal relationships. In con-
trast, when sleep was characterized as
satisfactory, only 20% reported difficul-
ty with household chores and 8% with
interpersonal relationships, corroborat-
ing the findings of the present study".
The high prevalence of sleep problems
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is often associated with poor health,
affecting the regulation of immune
and inflammatory functions, leading
to changes in cognition and memory,
emotional instability, and increased ap-
petite®.

When assessing the positive asso-
ciation between women with cancer
and changes in the sleep-wake cycle,
with the presence of some degree of
fatigue, it is observed in the literature
that poor sleep quality is strongly as-
sociated with higher levels of fatigue
in cancer patients®. High-impact sci-
entific evidence that evaluated the tra-
jectory of symptoms of fatigue related
to breast cancer, sleep problems, and
psychological distress from diagnosis
to one year after chemotherapy showed
that there was a significant increase in
fatigue levels and sleep problems, with
peak symptoms occurring shortly after
the end of chemotherapy . In addition,
it has been observed in the literature
that approximately 50% of women with
persistent symptoms of fatigue, even
five years after the end of treatment,
and cancer survivors for 10 years, have
higher levels of fatigue than the gener-
al population®. In women with breast
cancer, for example, sleep problems are
a significant factor in the occurrence of
fatiguc, with many patients reporting
that poor sleep quality worsens their
feelings of tiredness®>. Furthermore,
sleep quality is directly related to social
anxiety and daytime fatigue, affecting
the overall perception of well-being.
As such, women who experience sleep
difficulties reported poorer quality of
life and increased fatigue, which can in-
tensify negative perceptions of health?
. Changes and predictors of fatigue
severity in women with breast cancer
appear to be associated with younger
women with higher levels of education
who reported high levels of fatigue®.

The results of this study indicate that
self-perceived health is associated with
the presence of sleep problems among
women with cancer. A Brazilian popu-
lation-based study found that self-clas-

2025; (15) N.99 = saidecoletiva 16867




Original Article

Silva MLP, Oliveira L, Silva ACA, Cezar JR, Figueiredo DR
Factors Associated with Sleep Problems in Women with Cancer According to the National Health Survey

sification of sleep as poor is more prev-
alent in women (33.5%) than in men
(24.2%), especially those with self-rat-
ed poor health and a greater number
of health problems®. In addition, the
presence of psychological symptoms
and cancer-related fatigue, common in
cancer patients, can exacerbate sleep
problems, creating a vicious cycle that
negatively affects the quality of life and,
consequently, the self-perceived health
of these women?..

It is important to consider some lim-
itations of this study. Because it was a
cross-sectional study, it was not possi-
ble to determine whether sleep prob-
lems aggravated the physical and emo-
tional conditions resulting from cancer
or whether these conditions contrib-
uted to the worsening of sleep quali-
ty. Furthermore, data collection was
performed using self-reported ques-
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