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Sleep Pattern and Factors Causing Sleep Disturbance in Adolescents with Cancer before and

after Hospital Admission

Jung, Jin - Lee, Eun-Hye - Yang, You-Jin - Jang, Bo-Yoon

Department of Nursing, The Catholic University of Korea Seoul St. Mary’s Hospital, Seoul, Korea

Purpose: This is a descriptive study conducted in order to survey sleep patterns and factors responsible for sleep disturbance among
adolescent cancer patients after hospital admission. Methods: The study group included 46 adolescent cancer patients aged 10 to 19
who received admission care in multi-bed hospital rooms from March to June 2016. Data on patterns and quality of sleep, and factors
causing sleep disturbance were recorded using the Verran and Snyder-Halpern (VSH) Sleep Scale, the Pittsburgh Sleep Quality Index
(PSQY), and a sleep disturbance questionnaire. Results: There was no difference in patterns and quality of sleep prior to and after hos-
pital admission in the study group. However, patients experienced sleep disturbance, as defined by PSQI > 5, both before (5.43) and
after (6.30) admission. The most important physical, emotional and environmental factors causing sleep disturbance after admission
were nocturnal diuresis, monotony of admission care, and crying of younger patients respectively. Conclusion: This study focused on
sleep patterns and factors causing sleep disturbance after hospital admission for adolescent cancer patients. Future studies should aim
to develop nursing interventions resulting in an environment that improves sleep quality. Additional studies should focus on develop-
ing daytime programs to determine the impact of admission care on other quality of life parameters.

Key Words: Neoplasims, Adolescent, Sleep Wake Disorders
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Table 1. General Characteristics of Subjects (N=46)
Characteristics Categories n (%) M £ SD
Age (year) 10~12 13 (28.9) 142 +2.28

13~15 19 (41.9)
16~18 14 (30.4)
Gender Male 28 (60.9)
Female 18 (39.1)
Education level Elementary school 13 (28.3)
Middle school 16 (34.7)
High school 17 (37.0)
Diagnosis AML 10 (21.8)
ALL 26 (56.5)
Lymphoma 4 (8.7)
Solid tumor 3(6.5)
Others 3(6.5)
Treatment duration (month) <4 15 (32.6) 15.2 + 20.97
4~12 19 (41.9)
>12 12 (26.1)
Treatment type Induction 12 (26.1)
Consolidation 17 (37.0)
Re-induction 5(10.9)
HSCT 6 (13.0)
Others 6 (13.0)
Relapse Yes 11 (23.9)
No 35 (76.1)
Health statusat hospital Good 21 (45.7)
Moderate 19 (41.3)
Bad 6 (13.0)
Total admission frequency (times) 0 10 (21.7) 7.7 +8.79
1~5 15 (32.6)
6~10 11 (23.9)
>10 10 (21.7)
Admission duration (week) <2 16 (34.8) 3.1 £ 16.52
2~4 17 (37.0)
>4 13 (28.9)
A day using the smartphone, games, <4 21 (45.7) 4.7 + 2.68
internet and so on at home (hour) 4~7 18 (89.1)
>8 7(15.2)
Bedtime using the smartphone, games, <1 27 (568.7) 1.6 +1.64
internet and so on at home (hour) 1~2 11 (23.9)
>3 8(17.4)
A day using the smartphone, games, <4 9(19.5) 6.5 +2.88
internet and so on at hospital (hour) 4~7 20 (43.5)
>8 17 (37.0)
Bedtime using the smartphone, games, <1 22 (47.8) 1.9+ 223
internet and so on at hospital (hour) 1~2 18 (39.1)
>3 6 (13.0)

AML= Acute myeloblastic leukemia; ALL= Acute lymphoblastic leukemia; HSCT= Hematopoietic stem cell transplantation.

Table 2. Sleep Quality before and after Admission (N=46)
Before After
Variable t (p)
M £ SD M £ SD
Sleeping depth 7.39 +1.94 6.91 + 2.21 1.58 (.121)
Rising feel 6.61 + 2.28 6.13 £ 2.48 1.33(.192)

Before= at home; After= at hospital.
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(N=46)

Table 3. Sleep Pattern before and after Admission by Pittsburgh Sleep Quality Index

t ()
-1.98 (.052)

-3.89 (<.001)
-2.08 (.048)
142 (162)
-1.20 (.237)
0.48 (.636)

-2.20 (.033)
-1.83 (.074)

Pittsburgh Sleep Quality Index.

After
M + SD
1.62 + 0.67
1.37 £ 0.61
1.35 £ 0.57
0.98 £+ 0.95
0.50 + 0.83
0.30 £+ 0.66
0.15 £ 0.47
6.30 + 3.18

at hospital; PSQI

Before

M + SD
1.43 £ 0.54
1.00 + 0.52
115+ 0.47
1.17 £ 1.08
0.30 + 0.66
0.37 £ 0.71
0.00 £+ 0.00
5.43 £ 2.65

Sleep quality

Sleep disturbances
Daytime dysfunction
Sleep latency

Sleep efficiency
Sleep duration
Medication use
Global PSQI score

Variables*

at home; After:

*Possible range of components (0~3) and global score (0~21); Before:
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Table 4. Sleep Disturbing Factors before and after Admission (N=46)
Before After
Factors* t (p)
M £ SD M £ SD
Physical score Using toilet 1.78 £ 1.01 2.85 +1.38 -5.09 (<.001)
Vital sign check 1.28 £ 0.58 217 £1.14 -4.90 (<.001)
Nausea or vomiting 1.48 £ 1.07 2.02 £1.42 -2.48 (.017)
Pain 1.65 +£1.02 1.93 +1.18 -1.39 (.171)
Taking a nap 1.96 £ 0.97 1.93 +1.04 0.14 (.893)
Central vein catheter 1.33 £ 0.67 1.91 +1.01 -3.60 (.001)
Changing sleeping habit 1.52 +£1.01 1.78 £ 1.07 -2.01 (.050)
Using smartphone 1.80 = 1.11 1.78 £ 0.99 0.13 (.901)
Fatigue 1.70 £ 0.99 1.76 +1.08 -0.57 (.569)
Motion restriction 1.65 +1.08 1.76 + 1.08 -0.68 (.360)
Fever 1.33+0.76 1.54 + 0.96 -1.75 (.806)
Watching TV 1.50 £ 0.96 1.59 + 0.83 -0.75 (.456)
Subtotal 1.58 +£ 0.52 1.92 £ 0.71 -4.30 (<.001)
Emotional score Boredom of hospital living 1.39 £ 0.77 2.00 + 1.19 -3.96 (<.001)
Anxiety about academy or future 1.76 £ 1.10 1.74 £ 0.98 0.18 (.860)
Strange circumstance and atmosphere 1.26 + 0.77 1.65 + 0.95 -3.20 (.003)
Isn’t acquainted with medical care and management 1.54 + 0.84 1.65 £ 0.95 -0.78 (.498)
Anxiety about a disease 1.33 £ 0.67 1.61 £ 0.93 -2.30 (.026)
Bad dream 1.43 £ 0.69 1.39 £ 0.68 0.44 (.660)
Medical fee troubles 1.26 + 0.65 1.39 + 0.71 -0.92 (.441)
Fear of death 1.15 £ 0.52 1.22 + 0.42 -0.68 (.497)
Subtotal 1.39 £ 0.48 1.58 + 0.62 -2.93 (.005)
Environmental Crying of other patients 1.63 +1.08 2.63 £ 1.40 -3.90 (<.001)
score Noises of snoring or grinding their teeth 1.50 £ 0.86 217 £1.25 -3.56 (.001)
Communal room 1.356+£0.88 2.02 +1.20 -3.72 (.001)
High or low temperature 1.50 + 0.96 2.00 £ 1.08 -2.95 (.005)
Inconvenience of sheet, pillow, clothes 1.41 + 0.86 2.00 £ 1.16 -4.50 (<.001)
Loudness of other patients or caregivers 1.50 + 0.96 1.96 +£1.23 -2.06 (.045)
Loud-sounding call bell or machine alarm 1.33 £ 0.76 1.96 £1.12 -3.12 (.003)
Sound of TV 1.28 £ 0.54 1.80 £ 1.03 -3.45 (.001)
Noises of cleaning at dawn 1.26 £ 0.54 1.59 + 0.88 -2.29 (.027)
Lamp give a excessive light 1.37 £ 0.83 1.57 + 0.86 -1.50 (.141)
Rounding the medical team at night 1.33+0.70 1.57 + 0.81 -2.30 (.026)
Noises of pushing a door or closing 1.28 £ 0.58 1.52 +£0.78 -1.91 (.062)
Noises of flushing the toilet 1.28 £ 0.58 1.46 £ 0.59 -2.07 (.044)
Noises of clattering a wheel or dragging shoes 1.24 £ 0.52 1.43 + 0.58 -2.93 (.005)
Voices of people (doctor, nurse, of attendant) 117 £ 0.44 1.41 £ 0.65 -2.54 (.015)
Subtotal 1.36 £ 0.55 1.81 + 0.69 -4.14 (<.001)
Total 50.54 + 16.32 62.78 £ 21.76 -4.59 (<.001)

*Possible range of components (1~5) and Total score (35~175); Before= at home; After= at hospital.

o 5 715 91 ols) S ol S ABAC Lehkig o]
9 T 8010 2 B 719k 71 2 UQlo] 7B A
Herbert 59] G124 G AFSIGITE A2 ¥ 114] o] 5] A&
23t A2lo] 70% o) golglonk A HEE AT B
A Aol o] oj| = chopat 7 WG o] 2 AR A
£ HaSoA S0l oA A0.2 o A4tk Sleist
7157} ol e} gt el w2 B 115 S Bol ke 9IS
Y RS WASHE 5 Aok o SRS Sre) A

www.kons.or.kr

A A7 4 9l TR A} el ek vfle] e

tlo

S

i)

ofr

]_
A SepiAtol 9] 5 XA Zue] 242} 3
of 1394} 1580 191ck A Ak ol ofat Zjol s B A
A7) 2] FolA iz 4 o] A53to] 200802 7H 47t
9K WAL B0t Sl WAL B917 17 L5, el chat &
Sl 6l ol 5t #20 RLHA IS 3l

£ Kim 597} Kim3} Oh?9] Q15 A7}el sl ge:

& 58 vy

ful

u!

http://dx.doi.org/10.5388/aon.2017.17.3.143



(e}
ARSI

AW 53] ofgtoll 25 Al

°

il

0

2 7o) %-48) s}

o7k

1_

il

°

SRR EEE

2
nn

o]

e}
il

ot

ﬂ.wﬂ%%mﬂ%ﬁmﬂ mawuwmmme_ew W. ﬁﬂﬁﬂoﬂm%WﬁW%E%
o ooy .. o o T o F o o 2o o w T o H ke
ﬁ%,éﬂ%##ﬂ%ﬁ%g%&%womuﬁ I T S (S N TR H
N T T TR LSBT N g o PRIGEY IR g
%@ﬁoﬂomomﬂﬂﬂﬂwoﬁmo%w#meqE S U T N = Ny SV S
CRER RSP B BTN T TR D G QC T - A N
1&W1DIJ~.AT7eT]]AT K® ox e_a:_emuﬁx Aoll,zPoﬁﬁox_E,_]OMﬂaIrq
FESC S e SO AP O of x T N WL WD BT e T A 8 oo e W
] T g Koo Ao o S e 5 T o © = (o do

TR D g At S e E % T B I L
dege 9280w Ee BT M R T )

= o o T o T oo o o "5 T o S o oor R N T 5
GtREZeeg BB YT sy © oo - o S S i S g
Mo X o W o BN R D % D E o P 5 M ® Do b XOF X B 9 g3
P g ligrr IR CE RS LTS 2Zafssz B X2 s 9 g2
N F BT yErxhrde M i ELilrEZds & €8
DR R <l N B S I IR o N T A i R M g g
op ML S X P M TR RN R R R T Torenoaddl g ® =
) oo H o T A4 2 B Mo 3B < = B | LS T X B A
EEE RS ER R RSN EE E TXEZPISIEER L s g
GG vl e e R S R I ol R R Rl =3
MH%&é#mwwm%%”@%mo%@mo&owﬂw R I Ol R N £z
T x g L w L g Wt g om oo I e L dE g lypdxy e
oagrwew N3 2w adw 4t NP Pk ?w Pl £ s
o - B om R B W T ® OB g o A o or & 5 B B g BN NoE < T
Jooge B A R T OSLW T o 9 o om o O B o BH om R op ® OB om Wb M ooy g o]
owﬁ_ﬁi_.ﬂmx,%w#Lfﬂwwﬂwﬁwﬁ%ﬁ i_%i%ﬁﬁwﬁiﬂﬁwmw G
TP TXRST DR B o ®OH W ez RS Y T R OB E
TP o T NAAA MR MR X T NS T W s PR B o B oo Bl R R T o M
WIEW B LI T g X Ny B W R ®gERTAS o 2Ry deg ©dw R mx o
PEFBT GRTBRE ST RN NL @ae i g mogels S0 pT o BTy
TT da s rd PR R RN oga Hoyw gl g o D
Ko mmpm T oy eyl s Tl g TP EDE R TP ol
BELO 2R R XTRLEET pepgrdleodrt bXEI®Ees=3adpexxd
EE9 R 4P Eprer XX omd Pogd g Lo BN a3 o B
R L J=! O T - DS T S LR 3 0 T ~
ﬂﬂﬁ,_ou_md_xu:wPﬁw_ﬂ'sz.,mn7: o or o O xﬂbtﬂdlec]ﬂ/ln,ouﬂox_.fzdl:_om_/n7L
d\.H%JﬁinmuEMEﬁEﬂmﬂmuﬂuo_a; ,m_.._,mu.ﬂLuIHTEﬂ%idelbLmﬁmﬂwun@@imM_‘SJWﬂ_N
%W%W%%%%ﬂﬂmﬂﬁﬂﬁ%._éémm%m.@giL_Lﬂm.x@%le.mﬂoabATu:TWﬂﬂ_z
FrTlreideXapag e RleadEllaor s b @S aed PapnBsma 9 oms <
i S R Al e S R R B ol
o 2 owr < P BN s of B gy B R = B o N = o) S L o mm o T AKX
I e = I - LG S o1 B N Rl =T g Sm T NP NN E o e ooy B o Y
ZmpﬂAm‘ﬁdﬁrwumLmoﬁoUlgﬁlrEomﬁwﬁ%,@o%ﬂ”q‘_ﬂmom ,‘alﬂﬁmLﬂdIHNELlAlﬂqﬂnﬂLaLwﬁﬂL@lrl
Mi%é%ﬂaﬁq,ﬁ%ﬁﬁ{%NW%@Ewﬂgmﬁmoéﬁim:_emomoa:f%ﬂi%u%ﬂﬁﬂ
?Wﬁ%%%l%ﬂuwﬂw__w@@mwﬁww%wa%wwwkﬁﬂ%%%%%ﬂ%%ﬂ%ﬂ%
sefplerra LY ek s r R e SRt g TR GO
R G R A R T . I S o - Il - Al T
S0 o %o o ﬁn__bm T T X ]AT}uco#Z;ou lALnZ;mMN‘_LI,]LP_]_mIPo;o
ﬂ7ﬂ_utmuzT_.:._ﬂ_mﬁot_AoEo oﬁaula_e_rn_xEuwﬂudeﬁmnﬂlﬁLEﬁMe_w&Zﬂ‘_ﬁolﬁ7,aoo_GE_ELEHﬂo_._._
tRmE At T RPITPUH G B e Hoag RN B g xge By T ooy
PR W EFIE T T g Pagn B S dgg ™ Lol =R N T T o 4
PTXEFERY RO T L A TR x T B PR TR e oy B M A4 O
TP B Y P T T PR TR T By YX o E g Ak
EHrTOKTRAE R W R BT HTRLe KA VFTA TS T REWT T oW

www.kons.or.kr

http://dx.doi.org/10.5388/aon.2017.17.3.143



REFERENCES

1. Statistics Korea. Cause of death statistics in Korea 2014 [Internet].
Available from:
http://kostat.go.kr [Accessed September 23, 2015].

2. Korean Association for Children with Leukemia and Cancer. Com-
plete mastery with 80 questions and answers based on childhood can-
cer [Internet]. Available from:
http://wwwisoaam.orkr [Accessed December 9,2013].

3. Russell HV, Okcu ME Kamdar K, Shah MD, Kim E, Swint JM, et al. Al-
gorithm for analysis of administrative pediatric cancer hospitalization
data according to indication for admission. BMC Med Inform Decis
Mak. 2014;14:88.

4. Zupanec S, Tomlinson D. Leukemia. In: Tomlinson D, Kline NE, eds.
Pediatric oncology nursing: advanced clinical handbook. Berlin:
Springer-Verlag Berlin Heidelberg ; 2010:2-32.

5. Lanzkowsky P Manual of pediatric hematology and oncology. Lon-
don: Elsevier; 2011.

6. Baggott C, Dodd M, Kennedy C, Marina N, Matthay KK, Cooper BA,
etal. Changes in childrens reports of symptom occurrence and severity
during a course of myelosuppressive chemotherapy. ] Pediatr Oncol
Nurs. 2010,27:307-15.

7. Walker AJ, Gedaly-Duff V, Miaskowski C, Nail L. Differences in symp-
tom occurrence, frequency, intensity, and distress in adolescents prior
to and one week after the administration of chemotherapy. ] Pediatr
Oncol Nurs. 2010;27:259-65.

8. Tarokh L, Carskadon MA. Sleep in adolescents. In: Stickgold R, Walker
MP, eds. The neuroscience of sleep. London: Academic Press; 2009:70-
7.

9. Kim Y], Kim GJ, Kim JH, Lee MH. The study on the current status of
Korean childrens and youths rights III: the 2013 statistics of the survey
on rights of children and youths. Seoul: National Youth Policy Institute;
2013.

10. Linder LA, Christian BJ. Characteristics of the nighttime hospital bed-
side care environment (sound, light, and temperature) for children with
cancer. Cancer Nurs. 2011;34:176-84.

11. Herbert AR, de Lima J, Fitzgerald DA, Seton C, Waters KA, Collins JJ.
Exploratory study of sleeping patterns in children admitted to hospital.
] Paediatr Child Health. 2014;50:632-8.

12. Park MJ, Yoo JH, Cho BW, Kim KT; Jeong WC, Ha M. Noise in hospital
rooms and sleep disturbance in hospitalized medical patients. Environ
Health Toxicol. 2014;29:¢2014006.

13. Chokroverty S. Overview of sleep & sleep disorders. Indian ] Med Res.

www.kons.or.kr

2010;131:126-40.

14. Lewandowski AS, Ward TM, Palermo TM. Sleep problems in children
and adolescents with common medical conditions. Pediatr Clin North
Am. 2011;58:699-713.

15. Lazaratou H, Soldatou A, Dikeos D. Medical comorbidity of sleep dis-
orders in children and adolescents. Curr Opin Psychiatry. 2012;25:391-
7.

16. Sohn SY. Factors affecting suicidal ideation, suicidal plan and suicidal
attempt in Korean adolescents. ] Korea Acad Ind Coop Soc. 2014;15:
1606-14.

17. Lee HS. Factors of sleep disturbance and sleep patterns according to
age in older hospitalized women patients. ] Korean Acad Fundam
Nurs. 2011;18:186-94.

18. Kim RY, Park H. Fatigue, sleep disturbance, and quality of life among
breast cancer patients receiving radiotherapy. Korean ] Adult Nurs.
2015;27:188-97.

19. Hong SS, Park HR, Kim KS, Choi SH. Late effects, social adjustment,
and quality of life in adolescent survivors of childhood leukemia. ] Ko-
rean Acad Nurs. 2014;44:55-63.

20. Hong SS, Park HR. Predictors of resilience in adolescents with leuke-
mia. ] Korean Acad Nurs. 2015;45:595-603.

21. Snyder-Halpern R, Verran JA. Instrumentation to describe subjective
sleep characteristics in healthy subjects. Res Nurs Health. 1987;10:155-63.

22. Park HR. The sleep pattern and sleep disturbing factor according to the
transplantation stage of patient undergoing hemopoietic stem cell
transplantation [dissertation]. Seoul: Catholic Univ; 2004.

23. Buysse DJ, Reynolds CF 3rd, Monk TH, Berman SR, Kupfer DJ. The
Pittsburgh Sleep Quality Index: a new instrument for psychiatric prac-
tice and research. Psychiatry Res. 1989;28:193-213.

24. Oh GH. A study on the factors influencing sleep-pattern of patients
[dissertation]. Seoul: Ewha Womans Univ; 1998.

25. Kim EJ, Kang SG, Moon MS, Lim SW, Oh KS. Differential relations of
depression, anxiety and sleep disturbances by gender in young adoles-
cents. Korean J Psychosom Med. 2010;18:62-71.

26. Graves JK, Jacob E. Pain, coping, and sleep in children and adolescents
with sickle cell disease. ] Child Adolesc Psychiatr Nurs. 2014;27:109-20.

27. Kim HS, Oh EG. An explanatory model for sleep disorders in people
with cancer. ] Korean Acad Nurs. 2011;41:460-70.

28. Zupanec S, Jones H, Stremler R. Sleep habits and fatigue of children re-
ceiving maintenance chemotherapy for ALL and their parents. ] Pedi-
atr Oncol Nurs. 2010;27:217-28.

29. Yun HJ. Health impaired childrens participation experience of hospital
school programs as perceived by mothers. ] Korean Public Health
Nurs. 2015;29:515-27.

30. Yoder JC, Staisiunas PG, Meltzer DO, Knutson KL, Arora VM. Noise
and sleep among adult medical inpatients: far from a quiet night. Arch
Intern Med. 2012;172:68-70.

http://dx.doi.org/10.5388/aon.2017.17.3.143



