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Abstract: Background: Children
with chronic diseases are reported
to have poor sleep. Factors inher-
ent in chronic disorders and the
pathology of the diseases are
some factors known to cause
sleep disorders. There is a paucity
of data in Nigeria on this abnor-
mality among chronically ill chil-
dren.

Objective: To assess the quality of
sleep in children with chronic
diseases attending the Children
Out-patient Clinics of Olabisi
Onabanjo University Teaching
Hospital, Sagamu.

Materials and Methods: A cross-
sectional survey of children pre-
senting with various chronic dis-
orders at the Paediatric Speciality
Clinics of the Olabisi Onabanjo
University Teaching Hospital,
Sagamu was done. The caregivers
and mothers were interviewed
using the Pittsburgh Sleep Quality
Index (PSQI) and socio-clinical
guestionnaires.

Results: One hundred and fifteen
children were studied. Sleep
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initiation was less than 30 minutes
in 86% of the sampled population.
Males had a lesser duration of
deep initiation than females. The
mean duration of sleep was 9.6(+
1.93) hours. Sleep quality was
poor in 15.7% of the study popula
tion. Children with renal diseases
formed the bulk of those with poor
sleep. The sleep disorders reported
included frequent night waking
(59.1%), snoring (15.6%) and day
time deepiness (10.4%). The ex-
tent of the effect of poor quality of
sleep on daytime activities was not
studied.

Conclusion: Sleep quality is poor
among children with chronic dis-
eases. Further large scale, multi-
center study is desired to be able to
generalize the findings and to de-
termine possible effects of poor
sleep quality on academic per-
formance and quality of life.

Keywords: Children, Chronic
diseases, Quality of Sleep,
Snoring.

Introduction

Sleep is a state of non-arous ability during which the
brain becomes gradually unresponsive to visual, audi-
tory stimulations and the environment.! The sleep-wake
system is thought to be regulated by the interplay of two
major processes: one that promotes sleep (Process S)
and one that maintains wakefulness (Process C). Process
S is the homeostatic drive for sleep. The need for sleep
(Process S) accumulates across the day, peaks just be-
fore bedtime at night and dissipates throughout the
night. Process C is wake-promoting and is regulated by
the circadian system. Process C builds across the day,
serving to counteract process S and promote wakeful-
ness and alertness. However, this wake-promoting sys-
tem begins to decline at bedtime, serving to enhance
deep consolidation as the need for sleep dissipates
across the night. With an adequate night's rest, the ho-

meostatic drive for sleep is reduced, the circadian wak-
ing drive begins to increase, and the cycle starts over.?

Infants typically sleep 14 to 15 hours per day with the
majority of sleep consolidated in the evening and during
one to two naps during the day.® Twenty to thirty (30)
percent of children in cross-sectional studies have sig-
nificant bedtime problems or night waking, and in most
cases, these have behavioral causes and solutions. Chil-
dren at different ages have been reported to have diffi-
culties falling asleep and with frequent nighttime wak-
ing, though with varying prevalence. There are both
intrinsic and extrinsic factors contributing to sleep prob-
lems.*" Sleep problems are among the most common
complaints in children with negative consequences.®
The conseguences of deep deprivation include de-
creased release of growth hormone, abnormalities of
immune system functions and heart dysfunction.’



Children with chronic diseases are at increased risk of
sleep problems as reported by several studies; some of
these chronic disorders include cerebral palsy,™ epi-
lepsy,”* asthma'? and leukaemia™, and chronic kidney
disease.* Children with cerebral palsy have seep prob-
lems with sensory, motor and cognitive features serving
as predisposing factors while in epilepsy there is a com-
plex interaction between sleep and epilepsy. ™A study
among normal Swedish children in a western country
reported frequent and persistent nighttime awakenings
as major complaints.”” In Nigeria, Ofovwe et a*® in their
study on the prevalence and pattern of sleep disorder
among children with neurological diseases reported rest-
lessness in 68.7%, frequent awakening in 66% and snor-
ing in 57.3% of them. A study on children with sickle
cell anaemia also reported poor quality and duration of
seep due to symptoms of the disease and enuresis.™
Another study of normal school children by Senbanjo et
a,” in Lagos Nigeria, reported a reduction in sleep
hours as age increased. Some of the reported sleep prob-
lems included enuresis, fear of deeping alone, snoring
and sleep walking.*

In Nigeria, there is a paucity of data on deep quality
among children with chronic disorders. The reported
prevalence rates of chronic diseases are 2%-3% in sickle
cell anemia,1-18% in bronchial asthma and 3.3% in
chronic kidney disease.”?**Much attention is possibly
not given to sleep quality by clinicians involved in the
care of children with chronic disorders. This study was
carried out to assess the quality of sleep among children
with chronic diseases in our center as a pilot study.
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assurance was ensured by frequent and random checks
by the Consultant. The PSQI was used to measure the
quality of deep and the tool had been previously vali-
dated in Nigeria.® There are nineteen items on the ques-
tionnaire. These items were computed to generate seven
components with different scores allotted. The seven
“components” included sleep quality, sleep latency,
sleep duration, habitual disturbances, and daytime dys-
function. The sum of the scores for these seven compo-
nents yielded a global score which ranged from 0 to 21
with a score of = 5 being diagnostic of poor sleep. Chil-
dren with a score of =5 were counseled and referred for
further evaluation.

Other information obtained included age, sex, clinica
diagnosis, and anthropometry. The duration of sleep was
assessed based on the age group. The normal sleep dura-
tion in infancy is 9.7 .9hours, 9.>* .8hours for pre-
school age children and 7.5°.8hours for older children.?’
Data analysis was done with SPSS version 23.0 using
descriptive and inferential statistics. Statistical signifi-
cance was defined by p values less than 0.05.

Materials and M ethods

Thisis a cross-sectional survey of children with chronic
diseases attending the Children Out-patient Clinics of
the Olabis Onabanjo University Teaching Hospital,
Sagamu in Ogun State of Nigeria. After obtaining ethi-
cal clearance from the hospital’s Health Research Ethics
Committee (OOUTH/HREC/195/2018), informed verbal
consent was also obtained from the caregivers and par-
ents while assent was obtained from children aged seven
years and above.

Recruitment of children into the study was done at all
the Consultants” Specialty Clinics, which run every day
of the week. Age less than 16 years and the presence of
chronic illness were the inclusion criteria. The definition
of chronic illness adopted for this study was any disease
lasting for more than three months which requires con-
tinuous medication for control

The Pittsburgh Sleep Quality Index (PSQI) question-
naire was administered on each of the study subjects
with assistance from the caregivers when needed. A
Resident doctor in the Department of Paediatrics was
trained on the application of the questionnaire by one of
the researchers, a Consultant Psychiatrist. The admini-
stration of the questionnaire was done by both the resi-
dent doctor and the Consultant when feasible. Quality

Results

A total of 115children were studied over 3 months. The
male to female ratio was 1.2:1(61 males and 54 females)
and the mean age was 6.78 (+ 4.53) years. Table 1
shows the age grouping of the subjects. The average
time of going to bed among the subjects was 8.8(+0.92)
pm each night and the mean duration of sleep was 9.6
(+1.96) hours every night. The magjority (86.1%) of the
subjects initiated sleep within 30minutes of being in
bed. Table 2 shows that males initiated sleep faster than
females. The duration of seep was normal in 38.5%
(n=5) infants, 66.7% (n=36) of pre-school aged and
49.3% of older children (Table 3). The problems associ-
ated with sleep among the subjects included waking up
in the night (36/115; 31.3%), snoring (18/115; 15.6%)
and difficulty staying awake during the day (12/115;
10.4%).

Table 1: Distribution of 115 children according to age groups

Age group (years) Frequency Percentage

<1 13 11.3

>1-5 39 339

>5-15 63 54.8
Table2: Sleep initiation time and sex
Sleep Initiation Sex

Mae Female

Less than 30 minutes 55 (55.6%) 44 (44.4%)
30-60 minutes 5(41.7%) 7 (58.3%)
Greater than 60 minutes 2(50.0%) 2 (50.0%)
Total 62 53

X2 =0.924,P=0.63.



Table 3: Sleep pattern in relation to age grouping

Age (years) Normal Abnormal

<1 5 (21.7%) 18 (78.3%)
1-5 26 (66.7%) 13 (33.3%)
>5-15 36 (67.9%) 17 (32.1%)

*Normal = required hours of sleep, Abnormal= </> Normal (&2
=5.78, p=0.0003)

The caregiver deep quality rating was adjudged very
good at 89.6% and fairly good at 10.4%. The quality of
deep was good in 84.3% (n=97) and poor in 15.7%
(n=18) children. Poor quality of sleep occurred more
frequently among the females. Table 4 shows the initia-
tion of sleep according to the systems affected; irrespec-
tive of the systemic illness a large proportion still initi-
ated sleep within 30 minutes of being in bed. A large
proportion of subjects with renal and neurologic dis-
eases had poor quality of sleep 9/37(24.3%) and 6/18)
(33.3%)as shown in Table 5. Poor sleep was recorded
among children with chronic kidney disease [33.3%
(n=3)], nephrotic syndrome and nephroblastoma [22.2%
(n=2) each]. Children with seizure disorders accounted
for 66.7% (n=4) of children with neurologic diseases
with poor deep. Children with neurologic disorders had
a significantly poorer quality of sleep compared to oth-
ers (X?= 5.05, p= 0.025) while children with renal dis-
eases tended to have a poorer quality of sleep compared
to other children (X?=3.108, p=0.08). There was no sig-
nificant relationship when the proportion of children
with cardiac disorders with poor quality of sleep was
compared with other children (X?= 0.403,p=0.526).

Table 4: Systems affected and time of sleep initiation

Systems affected Lessthan30  30-60 minutes  Morethan

minutes 60 minutes
Renal 31(88.6%) 2(5.7%) 2(5.7%)
Hematology 29(100%) 0(0%) 0(0%)
Cardiology 12(85.7%) 2(14.3%) 0(0%)
Neurology 12(70.6%) 3(17.6%) 2(11.8%)
Endocrinology 8(72.7%) 2(18.2%) 1(9.1%)
Gastrointestinal 2(100%) 0(0%) 0(%)
Respiratory 4(51.7%) 2(28.6%) 1(14.3%)
Total 98 11 6

Table5: Quality of sleep distributed according to the systems
affected

Systems affected Good (%) Poor (%) Total
Renal 28 (75.7) 9(24.3) 37(100%)
Neurology 12 (66.7) 6 (33.3) 18(100%)
Cardiology 11 (78.6) 3(21.4) 14(100%)
Hematology 28 (100) 0(0) 28(100%)
Endocrinology 10 (100) 0(0) 10(100%)
Respiratory 6 (100) 0(0) 6(100%)
Gastrointestinal 2 (100) 0(0) 2(100%)
Total 97 (84.3) 18 (15.7) 115
Discussion

The quality of sleep was found to be poor mainly among
children with chronic kidney diseases as reported by
Stabouli et a who reported that children with chronic

8

kidney disease had 77-85% prevalence of poor sleep
quality unlike the prevalence of 15.7% in the present
study. Stabouli et al studied patients who had end-stage
kidney disease and on dialysis while the children in the
present study were stable non-dialytic cases.™

The required hours of deep vary with age; infants re-
quire 16-18hours while 11-12hours, 10 hours and 8
hours of sleep were required by the school-aged chil-
dren, prepubescent children, and children aged 16years
respectively.?>*"? |n this study about a fifth of the in-
fants had a normal duration of sleep while 66.67% of
school-aged children and older children reported a nor-
mal duration of sleep. This is considered adequate for
the different age groups.*?"* The average duration of
dleep in the subjects will be considered adequate consid-
ering that the majority of them belonged to the school-
age group where the required duration is 10hours. It was
also observed that the duration of sleep reduced with age
in agreement with some earlier reports. *° The findings
in the present study showed a longer duration of sleep
compared to six to eight hours reported by Chinawa et
al, Oluwole et al, and Sanya who studied undergraduate
medical students and secondary school students.*** The
difference in findings may be due to differences in the
study settings, nature of cohorts and the sampling tech-
niques. The present study was focused on children with
chronic illnesses and recall bias may have influenced the
responses of caregivers and parents whereas the previ-
ous studies were based on self-report.

The deep initiation time observed in the present study is
similar to the report of Maduabuchi et a in Enugu, Ni-
geria on normal secondary school children. The latter
finding suggests that sleep initiation is not dependent on
illness but the interplay of complex factors.*** Behav-
ioural sleep disorders reported among children include
difficulty with or requiring help to get to sleep, not get-
ting into bed and frequent waking in the night; these are
part of sleep hygiene.® Frequent awakening in the night
was observed in more than half (59.1%)of the subjects
in the present study though lower than 66% reported by
Ofovwe in Benin City Nigeria'® The difference may
probably be due to the nature of the subjects in the pre-
sent study. This may be attributed to differences in
population and environmental factors. The population
studied in Benin City was mainly children with neu-
rologic disorders, who may aso have other comorbid-
ities.

Snoring and difficulty staying awake during the day
were other sleep problems observed in the present study,
similar to findings reported by studies of Senbanjo and
Ofovwe, both in Nigeria®® The prevalence of snoring
in this study is more than double the rate reported by
Sanya et a dueto different study cohorts as the subjects,
who were undergraduates, may not have reported snor-
ing because they were not aware of such. Snoring occur-
ring in other diseases apart from respiratory disorders
may be because of complex reasons like comorbidities
as well as the pathology of the index illness. Also, it is
important to note that the findings in the present study
were based on recall by caregivers, who themselves may



be too sleepy to observe or recollect the events of the
night.

According to the International Classification of Sleep
Disorders-3(ICSD-3),insomnia is defined as a repeated
difficulty with sleep initiation, duration, consolidation or
quality occurring despite adequate opportunity and cir-
cumstances for sleep, resulting in some form of daytime
impairment.** Daytime seepiness was observed in
10.4% of subjects in the present study and this is lower
compared to the rates reported among Palestinian and
Nigeria children.®% This relatively low value maybe
because both studies were conducted on sleep patterns
and not sleep quality, though daytime sleepiness is a
component of the total quality of sleep. Also, the study
group in those studies comprised well adolescents. Poor
quality of deep was observed in 10.4% of the subjectsin
the present study but a larger proportion of this was chil-
dren with renal and neurologic disorders. It isinteresting
to note that a third of the children with neurologic condi-
tions had poor quality of sleep and these are subjects
with seizures. This finding is in agreement with previ-
ously documented report on sleep abnormalities in such
children.™"**?° Kidney dysfunction is associated with
various imbalance of electrolytes and metabolites such
as potassium and urea, which might be responsible for
sleep disordersin this group of children.®"*®

There is an accumulation of fluid in kidney diseases,
though of varying degrees, hence patients with kidney
diseases may have rostral overnight fluid shift.* This
may explain why more children with kidney diseases in
the present study were observed to have poor sleep. Kid-
ney disorders have been reported to be associated with
various deep disorders including restless leg syndrome
(RLS) and obstructive sleep apnea® 3% An interesting
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observation in the study subjects is that the prevalence
of poor quality of sleep determined subjectively is akin
to the prevalence obtained through a qualitative assess-
ment of deep quality; (10.4% versus 15.7%). This
shows that the caregivers could accurately assess the
quality of deep among their wards. The implication of
this is that clinicians need to pay close attention and
specifically ask about sleep problems when attending to
chronicaly ill children as this may have a far-reaching
effect on their academic and quality of life.

A limitation to our study findings is that the results ob-
tained used self —reporting questionnaires among the
care-givers and mothers and this may be affected by
recall bias.

Conclusion

Quality of deep is poor among children with chronic
diseases attending Out-patient Clinics and it is associ-
ated with different sleep behaviours. We will, therefore,
recommend a multi-center study for generalization of
findings and to assess the effects of the quality of sleep
on school performances and quality of life.

Acknowledgment

Authors will like to acknowledge the children and their
parents for taking part in the study.

Conflict of interest: None.
Funding: None

References

1. Siegel M. Cluesto the function

5. Ker S, Jowett S. Sleep prob-

8. Siversten B, Posserud MB,

of mammalian sleep. Nature
2005; 437(7063):1264-1271.

lemsin preschool children: a
review of literature. Child Care

Gillberg C, Lundervold AJ,
Hysing M. Sleep problemsin

2. Gillette M, Abbott S. Sleep Health Dev 1994; 20:379-391. children with autism spectrum
Research Society. SRS Basics wen JA, Spirito A, McGuinn problems: alongitudinal popu-
of Sleep Guide. Westchester, M, Nobile C. Sleep habits and lation based- based study. Au-
IL: Sleep Research Society; sleep disturbancesin elemen- tism 2012; 16 (2):139-150.
2005. Fundamentals of the cir- tary school aged children. J 9. Banks S, Dinger DF. Behav-
cadian system; pp. 131-138. Dev Beh Paediatr 2000; 21:27- ioural and physiological Con-

3. AndersTF, Sadeh A, Ap- 36. sequences of Sleep Restric-
pareddy V. Normal sleep in Johnson EO, Roth T, Schultz L, tion. J Clinical Seep Medicine
neonates and children. In: Fer- Breslau N. Epidemiology of 2007; 3(5):519-528.
ber RKM (Editor). Principles DSM-IV. Insomniain adoles- 10. Newman CJ, O’Regan M,
and Practice of Sleep Medicine cence: lifetime prevalence, Hensy O. Sleep disordersin
in the Child. Philadelphia: chronicity and an emergent children with cerebral palsy.
Saunders; 1995. pp. 7-18. gender difference. Paediatrics Dev Med Child Neurol 2006;

4. Burnham MM, Giollin-Jones 2006; 117:€24-€256. 48 (7): 564-568.

BL, Gaylor EE, Anders TF. doi: 10.1542/peds.2004-2629. 11. Becker DA, Fennell EB, Car-

Night time sleep wake patterns
and self-soothing from birth to
one year of age: alongitudinal
intervention study. J Child Psy-
chol Psychiatry 2002; 43: 713-
725.

ney PR. Daytime behavior and
sleep disturbancesin child-
hood epilepsy. Epilepsy Be-
havior 2004; 5(5):708-715.



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Vesna C, Vladimir L, Dejan D.
Sleep Disorders in patients with
Bronchial Asthma. Mat Soc
Med 2011; 23(4): 235-237.
Bagheri-Nesami, Gourdiazian
AH, Jan- Babei. Patient under-
going chemotherapy in Iran
Asia Pac J Cancer Prev 2016;
17(55): 107-11.

Stabouli S, Papadimitrous E,
Prutz N, Dotis J,Papachristous
F. Sleep Disordersin Paediatric
Disease. Paediatr Nephrol
2016; 31(8): 1221-1229.

Risha Dutt, Roduta—Roberts,
Brown CA. Sleep and children
with Cerebral Palsy:A review
of Current Evidence and Non
pharmacology Intervention.
Children 2016;2 : 78-88
doi.10.3390/children2010078
Biltagi M.A. Childhood epi-
lepsy and sleep. World J Clin
Pediatr 2014;8 3(3):45-53.
Jenni OG, Fahrer HZ, Iglow-
estein |, Molinari L, Largo RH.
A longitudinal study of bed
sharing and sleep problems
among Swiss Children in the
first 10years of life. Paediatrics
2005; 115: 233-240.

Ofovwe GE, Ofovwe CE,
Okunola P. Prevalence and
pattern of sleep disorder among
children with neurological dis-
eases in University of Benin
Teaching Hospital, Benin City,
Nigeria. Niger J Paediatr 2012;
39(1):14-17.

Lauren MS, Sanjeev MD, Carl-
ton MD, Danidl L, Grant M,
Sanjeev K, Carlton D, Brakat
L. Sleep Pattern in Paediatric
sickle Cell Disease. Paeditr
Blood Cancer 2010; 55:501-
507.

Senbanjo 10, Salisu MA, Oshi-
koya KA, Adediji UO, Akinola
AO. Nigeria sleep study found
that children dept less and had
more problems than children in
other countries. Acta Paedi-
atrica 2018; 107. http//
doi.org/10.1111/apa.14313
Accessed 2ndAugust 2019.
Karen AW, Saclavisam S,
Gillian MN .Sleep Disorder in
children. Med J Austral
2013;199: S31-S35.

22.

23.

24,

25.

26.

27.

28.

29.

30.

Adewoyin AS. Management of
Sickle Cell Disease. A review
for Physician Education in Ni-
geria (Sub Sahara Africa). Ane-
mia 2015,Article ID
791498.Accessed 9th Sept
2019. Available at http://
doi.org/10.1155/2015/791498.
Kuti BP, Omole KO. Epidemi-
ology, triggers and severity of
childhood asthmain llesa: im-
plications for management and
control. Niger Med J 2017; 58
(2): 13-20.

Odetunde OlI, Okafor HU,
Uwazuoke SN, Ezeonwu BU,
Adiele KD, Ukoha OM.
Chronic kidney disease as seen
in children in atertiary hospital
in Enugu, South —East, Nigeria.
Niger J Clin Pract 2014;
17:196-200.

Chronic diseases

www.medi cinenet.com Ac-
cessed 10th September 2019
Aloba O, Adewuya A, OlaBA,
Mapayi BM. Vdidity of the
Pittsburgh Sleep Quality Index
among Nigerian University
students. Seep Medicine 2007;
8 (3): 266-270.

Gallard BC, Taylor BJ,Elder
DE, Herbison P. Normal Sleep
Patterns in Infants and Chil-
dren: a systematic review of
observational studies. Seep
Med Rev 2012; 16 (3):213-222.
Heussler H, Chan P, Price AM,
Waters K, Davey MJ, Hiscook
H. Pharmacological and non -
pharmacological management
of deep disturbancesin chil-
dren: an Australian Paediatric
Research Network Survey.
Seep Med 2013; 14 2:189-
194.

Blair PS, Humphrey JS, Grin-
gras P, Scott N, Emond A,
Fleming P, Henderson J et a
childhood dleep duration and
associated demographic charac-
teristics in an English cohort.
Seep 2012; 35:353-360.
Chinawa JM, Chukwu BF, Obu
HA. Sleep practices among
medical studentsin Paediatric
Department of University of
Nigeria Teaching Hospital
Itukuw/Ozalla Enugu. Niger J
Clin Pract 2014; 232-236.

31.

32.

33.

35.

36.

37.

38.

39.

40.

10

Oluwole OS. Sleep habits of
Nigerian Under graduates.
Acta Neurol Scand 2010; 121:
1-6.

Sanya EO, Kolo PM, Desalu
OO0, Bolarinwa OA, Ajiboye
PO, Tunde-Ayimode MF. Self
- reported sleep parameters
among secondary school teen-
agersin middle belt Nigeria.
Niger J Clin Pract 2015; 18:
337-41.

Maduabuchi JC, Obu HA,
Chuckwu BF,Aronu AE, Ma-
nyike PC,Chinawa AT. Sleep
pattern and practice among
adolescents school childrenin
Nigerian secondary school.
Pan Afr Med J. 2014; 19:313.
doi :10.11604/
pam;j.2014.19.313.4603.
Nigam G, Camacho M, Chang
ET, Riaz M. Exploring sleep
disordersin patients with
chronic kidney disease. Nat
Sci Seep. 2018; 35-43.

Peter ID, Adamu HA, Asani
MO, Ibrahim A, Sabo UA,
Umar [U. Sleep Pattern and
Sleep Hygiene Practices
among Nigerian Schooling
Adolescents. Indian J Psychol
Med 2017; 39(4): 407-412.
Gupta R, BhatiaM S, Chabbra
V, Sharma S, Dahiya D, Se-
maltin K, Sapra R,Dua RS.
Sleep patterns of urban school
- going adolesecents. Indian
Pediatr 2008; 45(3): 183-1809.
De Santo RM, Bartiromo M,
Ceasre MC, Di lorio BR.
Sleeping disordersin early
chronic kidney disease. Semin
Nephrol 2006; 26 (1):64-67.
Maung SC, El SaraA, Chap-
man C, Cohen D, Cukor D.
Sleep disorders and chronic
kidney disease. World J
Nephrol 2016; 5 (3): 224-232.
EliasRM, Bradley TD, Kasi
T, Motwani SS, Chan CT.
Rostral overnight fluid shift in
end stage renal disease: rela-
tionship with obstructive sleep
apnea. Nephrol Dial Translant
2012; 27(4): 1569-1573.
Darwish AH, Abdel-Nabi H
Sleep disorders among chil-
dren with chronic kidney dis-
ease. Int J Paediatr Adolesc
Med 2016; 3:112-118.



