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ABSTRACT

Background: Sleep problems are common among children with neurodevelopmental disorders; however, the
mothers sleep status of these children was not sufficiently investigated. Objectives: Measure the sleep quality of
mothers of children with autism spectrum disorder (ASD) in comparison to mothers of children who have no ASD.
Materials and Methods: Participants included mothers of children 3—17 years old children with ASD n = 77 and an equal
number of mothers recruited from the community who have a child without ASD with similar age group. Both groups
completed the Pittsburgh Sleep Quality Inventory (PSQI) and Excessive Sleep Scale (ESS). Results: The sleep quality
of mothers with ASD children was not significantly different compared to mothers with TD children. Poor sleep quality
was associated with the status of the mother’s employment according to ESS. Conclusion: The status of the mother’s
employment is a determinant factor whether sleep quality is poor or good and not the presence of a difficult child. The
association of employment with the mother’s mental health should be investigated.
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INTRODUCTION

Sleep problems are common public health issue. Sleep
disorders are defined as clinical conditions that are a
consequence of a disturbance in the ability to initiate or
maintain the quantity and quality of sleep needed for optimal
health, performance, and well-being.["?! Sleep problems are
common and studies showed a worldwide increase in both
sleep deprivation and sleep disorders.’! In general, studies
showed that one-third of the general population has sleep
problems."! The prevalence of excessive daytime sleepiness
and insomnia has been found to globally range from 10 to
36% and 12.5 to 33.5%, respectively.’" Sleep problems
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can lead to impaired physical, social and emotional daytime
functioning, and dangerous driving.®”! Many factors are
associated with sleep problems and daytime sleepiness, such
as age, gender, poor sleep hygiene, and working conditions.['”)

Sleep disturbances have been incriminated for affecting the
quality of life in children with autism spectrum disorder (ASD)
through aggravating daytime symptoms. Several studies
documented that sleep problems are greater among children
with ASD and their parents when compared to typically
developed children (TD) and their parents.!'"! Factors that were
found to be associated with sleep problems among children with
ASD are male sex, age, gastrointestinal distress, and non-verbal
intelligence quotient.'”? Moreover, regardless what causes poor
sleep in children, this pattern of sleep is significantly reflected
on their parents’ sleep status.'*! Other studies showed that
sleep problems are more prevalent among children with ASD
compared to TD children and mothers’ stress was related to the
severity of autism.!'*"! Giallo, in a study concerning mothers
of children with ASD, reported a higher level of fatigue which
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was related to poor maternal sleep quality.!'®) Parents of children
with ASD are more likely to report sleep problems and daytime
sleepiness.!'”” Mothers of children with ASD may report sleep
problem with a mean global Pittsburgh Sleep Quality Inventory
(PSQI) score of around 8.0, which exceeds the cutoff of 5.0,
indicating poor sleep quality.!'®!"]

In the Arab region, studies on sleep disorders among children
with ASD were scarce. In Bahrain, the prevalence of sleep
problems among children with ASD was high (39%).2"
Studies from K.S.A. reported a prevalence of obstructive
sleep apnea risk and symptoms as 30% and 40% among men
and women, respectively.®*!! These studies included mothers
of children without ASD.

By reviewing the available related reports, it was clear that
the mother sleep quality was not sufficiently assessed. Thus,
the current study aimed to determine the prevalence of sleep
problems among Bahraini mothers of children with ASD in
comparison to the general population and identify associated
factors affecting poor sleep. The hypothesis was that mothers
of children with ASD are more likely to have sleep problems
in comparison to mothers of TD children.

MATERIALS AND METHODS

This comparative cross-sectional study was planned and
completed using the principles of the guidelines of the
Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE).[?%!

Ethical Consideration

The Research Ethics Committee (REC) of the Secondary
Healthcare Research Committee/Ministry of Health,
Bahrain approved the research (SHCRC/EF/16/02/2018),
and data collection was started after receiving the approval.
Information consent was sought and obtained from each
participant. Participation was voluntary, with no monetary or
non-monetary incentives were given, and the participant was
permitted to withdraw at any time. The study was conducted
following the Declaration of Helsinki for human research.

Design

A case—control design

Sample

The cases (n = 77) were mothers of children (3—17 years)
diagnosed as ASD at The Child and Adolescent Psychiatric
Unit(CAPU), Psychiatric Hospital and were recruited from two
autism centers. The diagnosis of ASD was based on a clinical
interview using the Modified Checklist for Autism for the
Toddler (M.CHAT), DSM4-TR, DSM-5, Child Autism Rating
Scale (CARS), and ADOS (Autism Diagnostic Observation

Schedule) for certain cases.”’! Mothers were recruited from
Center 1 (caring for autistic children younger than 10 years)
n =38, Center 2 (caring for autistic adolescents from 11 to 19
years) n = 26, and Center 3 n = 13, as a convenience sample.
All children in the centers were included in the study. Out of
123 contacted mothers, seven did not respond, 116 responded
with a response rate = 94.3%. The total number of eligible
cases was reduced to 77 as 39 cases met the exclusion criteria.

The inclusion criteria of the cases were mothers, having a
child with ASD with or without comorbidities and a child’s
age of 3—17 years.

The exclusion criteria were, having another child with another
disability or with a chronic illness (an illness that continued
more than 6-months duration) and having a source of stress
in the last month such as legal, marital difficulties, financial,
and physical or mental disorders.

Controls

Mothers of children 3-17 year who do not have a child with
ASD or neuro developmental disorder. The control group
was recruited from employees of the same centers — Center 1
(18), Center 2 (20), and Center 3 (12) Other participants were
recruited from Mother and Child Care of Primary Health
Care Centers, community, and other sources (27). Out of 104,
two refused, six did not respond, and 96 responded (response
rate = 92.3%). The total number was reduced to 77 as 19 met
the exclusion criteria.

The exclusion criteria of the control group were the same as
those applicable to cases. All eligible mothers were recruited
as a convenience sample.

Procedures

The data collection was held between June 15 and December 15,
2019. The data collection sheet included a fact sheet, an Arabic
version of PSQI, and Epworth Sleepiness Scale (ESS); the data
were collected by three methods, phone interviews, hard copies,
or through links to Google Forms.

Instruments
PSQI

PSQI is a self-report questionnaire that assesses the quality,
patterns, and disturbances of sleep over the past 1-month period
and not to provide a clinical diagnosis. It consists of 19 items
that generate seven subscales. These subscales are subjective
sleep quality, sleep latency, sleep duration, habitual sleep
efficiency, sleep disturbances, use of sleeping medications, and
daytime dysfunction. Each statement has a score from 0 (better
sleep quality) to 3 (worse sleep quality). The scores given by
each subscale are summed to give one global score that ranges
from 0 to 21. A global score of more than 5 indicates poor sleep
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quality and distinguishes it from a good sleep quality.'"”! PSQI
was translated into Arabic version and validated. The internal
consistency reliability showed a Cronbach’s alpha of 0.65.24

ESS

ESS is a self-administered questionnaire. It measures and
assesses the general level of daytime sleepiness. It is a short
questionnaire that consists of eight items, that is, situations
engaged by most people in daily life. Each item is scored
from 0 (never) to 3 (always). The scores are summed to
yield a single number that ranges from 0 to 24. In general,
the higher the final number, the higher possibility of sleep
problems daytime sleepiness.*> The Arabic version is
validated.??8!

Data analysis

Data were analyzed using Statistical Package for the Social
Sciences (SPSS) software version 23.0. Descriptive statistics
were summarized for the demographic characteristics and
outcome measures. The mean and standard deviation (SD)
were reported for continuous variables, and applicable
counts and percentages were reported for categorical
variables. Pearson Chi-square test, odds ratio along with 95%
confidence interval and independent samples 7-test were used
as appropriate to investigate the differences between groups.
P =0.05 was considered significant.

RESULTS

Table 1 shows the demographic characteristics of both cases and
controls. Maternal and children’s age were matched in both the
study groups while variations were observed in the education
qualification and employment status. More mothers among
the control group were highly educated (54.5%) and working
(54.5%) compared to cases (13.51%) and (19.5%), respectively.

Table 2 shows the sleep quality according to PSQI and ESS.
There was no significant difference in PSQI between the
two groups (Odds ratio [OR] = 1.1-95% CI = 0.487-2.543,
P =0.827). The same finding regarding ESS among controls
([OR]=0.652, 95% CI=0.261-1.628, P = 0.357).

Table 3 shows the PSQI and ESS scores among working
mothers versus non-working mothers. On PSQI, similar
scores were observed in both the groups. ([OR] = 1.824, 95%
CI=0.499-6.659, P=0.359) on ESS — non-working mothers
scored significantly much less (5.9% vs. 50%) among working
mothers (OR = 15.750-95% CI = 3.182-77.960, P = 0.001.

DISCUSSION

Contrary to the study hypothesis and several related studies;
no statistically significant differences were found in sleep

Table 1: Baseline features of the study groups

Measure Case (%) Control (%)
Mean child age 7.30 years 8.34 years
Mothers’ age
20-30 24.7 26.0
31-60 75.3 74.0
Mothers’ education
Secondary 50.6 27.3
University 19.5 54.5
Mothers’ employment
Working 13.0 54.5
Non-working 87.0 45.5

Table 2: ESS and PSQI scores for cases and control groups

Instrument Cases Controls OR Cl P-value*
(n=77) (n=77)

PSQI
Goodsleep  83.1% 84.4% 1.1 0.467-2.593 0.827
Poor sleep 16.9% 15.6%

ESS
No EDS 88.3% 83.1% 0.652 0.261-1.628 0.357
EDS 11.7% 16.9%

*Pearson Chi-square P-value; EDS - Excessive daytime sleepiness;
OR: Odds ratio; CI: Confidence interval. ESS: Excessive sleep scale, PSQI:
Pittsburgh sleep quality inventory

quality and excessive day sleepiness between mothers of
ASD children and community controls. However, when the
role of employment on sleep quality and excessive day time
sleepiness was assessed, there was a significant difference
in excessive day sleepiness among working mothers in both
cases and control groups compared to non-working mothers
(P = 0.001). This could be explained by the fact that non-
working mothers, the majority of sample cases can find time
to compensate for the short and poor-quality night sleep the
night before by sleeping extra hours during next day. Working
mothers who have to go to work during the day do not have
this option; hence, feel sleepy during day working hours
compared to the homemakers. Other factors which might
have played a role and not investigated are the availability of
domestic help by others. Furthermore, the presence of severe
behavioral problems among children from both groups was
not identified. It could be that children from both groups
had similar pattern of behavioral problems and that affected
mothers sleep quality equally.”” Another important finding
was concerning the demographic characteristics of mothers
in both groups.

The number of college-educated mothers in the control group
exceeds that among cases, this is a mere reflection of selection
bias as some staff in the participated autism centers were
recruited among the community control group. A caution
should be exercised in future similar studies to avoid the
discrepancy in socio-economic status. Employment and the
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Table 3: Sleep quality in working and non-working mothers among cases and control groups

Instrument Cases (n=77) OR CI P-value* Control (n=77) OR CI P-value*
Working Non-working Working Non-working
(n=10) (n=67) (n=42) (n=35)
PSQI
Good sleep 80% 83.6% 1.273  0.237-6.821 0.778 81% 88.6% 1.824  0.499-6.659 0.359
Poor sleep 20% 16.4% 19% 11.4%
ESS
No EDS 50% 94.1% 15.750  3.182-77.960 0.001 81% 85.7% 1.412  0.417-4.784 0.579
ESS 50% 5.9% 19% 14.3%

*Pearson Chi-square P-value; OR: Odds ratio; CI: Confidence interval; PSQI: Pittsburgh sleep quality inventory; EDS: Excessive Daytime Sleepiness;

ESS: Epworth sleepiness scale.

use of screen device were studied among mothers of children
with ASD in a previous study. The study showed that working
mothers used screen-based media especially smart phones,
I-Pad, and videogames much more than homemakers.*! In
another study conducted recently that examined the sleep
disturbances among children with ASD, Attention-Deficit/
Hyperactivity Disorder, and matched siblings emphasized the
role of parental sleep hygiene in shaping the sleep pattern of
their children.”!

This study is the first study in the Arabian Gulf region that
examined the sleep quality of mothers of children of ASD.
The study adds knowledge to the cultural aspect of this public
health problem. Despite of small number of cases, the results
were compared to an equal number of community control.
Another strength of this study was the elimination of possible
sources of stress among both cases and controls.

Study Limitations

The study is a cross-section type and the results were based
on the mother’s recollection of information. This design
has its limitations and subjectivity. In spite of the fact that
individuals in the control group were recruited from different
sites, mothers who were working were not equally represented
in both groups. Finally, the severity of behavioral problems
among the children in both groups was not assessed; hence,
the impact of such challenging behavior on the mother’s
sleep quality was not addressed.

CONCLUSION

Sleep quality of mothers of children with ASD and mothers
with TD children was assessed in a case—control study design
using PSQI and ESS. The results indicated that the overall
sleep pattern was not significantly different between both
groups. However, working mothers had poor sleep quality
measured by ESS in comparison to non-working mothers.
The status of mother employment is a determinant factor in
assessing mother sleep quality and not child diagnosis. As
sleep is a necessity for good general functioning, further
research on the effect of employment on mother’s sleep

is mandatory to enhance the health of children and their
families.

REFERENCES

1. National Center on Sleep Disorders Research, National
Institutes of Health. National Institutes of Health Sleep
Disorders Research Plan. Bethesda, MD: National Center on
Sleep Disorders Research; 2011.

2. Chattu VK, Manzar MD, Kumary S, Burman D, Spence DW,
Pandi-Perumal SR. The global problem of insufficient sleep
and its serious public health implications. Healthcare (Basel)
2018;7:1.

3. Ferrie JE, Kumari M, Salo P, Singh-Manoux A, Kiviméki M.
Sleep epidemiology--a rapidly growing field. Int J Epidemiol
2011;40:1431-7.

4. Ohayon MM. Epidemiological overview of sleep disorders in
the general population. Sleep Med Res 2011;2:1-9.

5. Cao XL, Wang SB, Zhong BL, Zhang L, Ungvari GS, Ng CH,
et al. The prevalence of insomnia in the general population in
China: A meta-analysis. PLoS One 2017;12:¢0170772.

6. De Marchi NS, Reimdo R, Tognola WA, Cordeiro JA. Analysis
of the prevalence of insomnia in the adult population of Sao
José do Rio Preto, Brazil. Arq Neuropsiquiatr 2004;62:764-8.

7. Hayley AC, Williams LJ, Kennedy GA, Berk M, Brennan SL,
Pasco JA. Prevalence of excessive daytime sleepiness in
a sample of the Australian adult population. Sleep Med
2014;15:348-54.

8.  Bahammam AS, Al-Rajeh MS, Al-Ibrahim FS, Arafah MA,
Sharif MM. Prevalence of symptoms and risk of sleep apnea
in middle-aged Saudi women in primary care. Saudi Med J
2009;30:1572-6.

9. PatrickY, Lee A, Raha O, Pillai K, Gupta S, Sethi S, et al. Effects
of sleep deprivation on cognitive and physical performance in
university students. Sleep Biol Rhythms 2017;15:217-25.

10. Lallukka T, Sivertsen B, Kronholm E, Bin YS, @verland S,
Glozier N. Association of sleep duration and sleep quality
with the physical, social, and emotional functioning among
Australian adults. Sleep Health 2018;4:194-200.

11. Lopez-Wagner MC, Hoffman CD, Sweeney DP, Hodge D,
Gilliam JE. Sleep problems of parents of typically developing
children and parents of children with autism. J Genet Psychol
2008;169:245-59.

12. Johansson AE, Feeley CA, Dorman JS, Chasens ER.
Characteristics of sleep in children with autism spectrum

2020 | Vol 9 | Issue 10

International Journal of Medical Science and Public Health

578



Janabhi et al.

Sleep problems among mothers of children with autism spectrum disorder

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

disorders from the simons simplex collection. Res Autism
Spectr Disord 2018;53:18-30.

Yuwen W, Chen ML, Cain KC, Ringold S, Wallace CA,
Ward TM. Daily sleep patterns, sleep quality, and sleep hygiene
among parent-child dyads of young children newly diagnosed
with juvenile idiopathic arthritis and typically developing
children. J Pediatr Psychol 2016;41:651-60.

Joseph J, Thomas N. Sleep problems in relation to autism
severity, problematic behaviour and parental distress in
children with low functioning autism. Int J Child Dev Ment
Health 2018;6:11-21.

LevinA, Scher A. Sleep problems in young children with autism
spectrum disorders: A study of parenting stress, mothers’ sleep-
related cognitions, and bedtime behaviors. CNS Neurosci Ther
2016;22:921-7.

Giallo R, Wood CE, Jellett R, Porter R. Fatigue, wellbeing and
parental self-efficacy in mothers of children with an autism
spectrum disorder. Autism 2013;17:465-80.

Goldman SE, Richdale AL, Clemons T, Malow BA. Parental
sleep concerns in autism spectrum disorders: Variations from
childhood to adolescence. J Autism Dev Disord 2012;42:531-8.
Hoffman CD, Sweeney DP, Lopez-Wagner M, Hodge D,
Nam CY, Botts BH. Children with autism: Sleep problems
and mothers’ stress. Focus Autism Other Dev Disabl
2008;23:155-65.

Buysse DJ, Reynolds CF, Monk TH, Berman SR, Kupfer DJ.
The Pittsburgh sleep quality index: A new instrument
for psychiatric practice and research. Psychiatry Res
1989;28:193-213.

Al-Ansari AM, Ahmed MM. Epidemiology of autistic
disorder in Bahrain: Prevalence and obstetric and familial
characteristics. East Mediterr Health J 2013;19:769-74.
Bahammam AS, Alrajeh MS, Al-Jahdali HH, BinSaced AA.
Prevalence of symptoms and risk of sleep apnea in middle-
aged Saudi males in primary care. Saudi Med J 2008;29:423-6.
Von Elm E, Altman DG, Egger M, Pocock SJ, Getzsche PC,
Vandenbroucke JP, et al. Strengthening the reporting of

23.

24.

25.

26.

27.

28.

29.

observational studies in epidemiology (STROBE) statement:
Guidelines for reporting observational studies. BMJ
2007;335:806-8.

American Psychiatric Association. Diagnostic and Statistical
Manual of Mental Disorders. 5% ed. Arlington, VA: American
Psychiatric Association; 2013.

Suleiman KH, Yates BC, Berger AM, Pozehl B, Meza J.
Translating the Pittsburgh sleep quality index into arabic. West
J Nurs Res 2010;32:250-68.

Johns MW. A new method for measuring daytime sleepiness:
The Epworth sleepiness scale. Sleep 1991;14:540-5.

Ahmed AE, Fatani A, Al-Harbi A, Al-Shimemeri A, Ali YZ,
Baharoon S, et al. Validation of the Arabic version of
the Epworth Sleepiness Scale. J Epidemiol Glob Health
2014;4:297-302.

Kim EJ, Dimsdale JE. The effect of psychosocial stress on
sleep: A review of polysomnographic evidence. Behav Sleep
Med 2007;5:265-78.

Al-Ansari AM, Al-Tourah AR. Screen-based media use among
children of working mothers and homemakers. J Bahrain Med
Soc 2019;31:23-9.

AlAnsari AM, Jahrami HA. Screen based media use among
children with autism spectrum disorder, attention deficit
hyperactive disorder and typically developing siblings. Autism
Open Access 2020;10:246. Available from: https://www.
longdom.org/open-access/screen-based-media-use-among-
children-with-autism-spectrum-disorder-attention-deficit-
hyperactive-disorder-and-typically-developin-45462.html.
[Last accessed on 2020 Sep 20].

How to cite this article: Janahi Al, Al-Ansari AM, Jahrami HA.
The prevalence of sleep problems among mothers of children
with autism spectrum disorder: A case—control study. Int J] Med
Sci Public Health 2020;9(10):575-579.

Source of Support: Nil, Conflicts of Interest: None declared.

579

International Journal of Medical Science and Public Health

2020 | Vol 9 | Issue 10




