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1  |  INTRODUC TION

The precise role of sleep remains an enigma, with a lack of consen-
sus regarding its function in human beings (Krueger et al., 2016). 
Nevertheless, consensus exists among researchers that sleep plays 
an important role for an individual's physical, cognitive and men-
tal well- being. Sleep has been linked to cognitive performance 
on tasks requiring memory consolidation and learning (Gui et al., 
2017), processing speed (Lim et al., 2017), procedural memory used 
in motor skills (Rangtell et al., 2017), attention (Lehto & Uusitalo- 
Malmivaara, 2014), decision- making and creativity (Seeley et al., 
2016). In addition, links between physical health conditions and im-
paired sleep have been reported in the literature. Health conditions 
include depression (Paunio et al., 2015), metabolic and cardiovas-
cular diseases (Hege et al., 2018), inflammatory diseases (Ali & Orr, 

2014), infectious diseases (Ibarra- Coronado et al., 2015), cancer (Ji 
et al., 2017) and Alzheimer's disease (Vanderheyden et al., 2018). 
Therefore, evidence- based interventions to improve the sleep of in-
dividuals with intellectual disabilities are required.

1.1  |  Interventions to improve sleep

The NICE guidelines (2015) state that behavioural or non- 
pharmaceutical interventions should be used as a first- line treatment 
for behavioural sleep problems. Non- pharmaceutical approaches in-
clude psychological therapies (such as cognitive behaviour therapy 
and mindfulness), environmental changes, light exposure therapy, 
and behavioural and lifestyle interventions (Macleod et al., 2018; 
Miller et al., 2019; Priday et al., 2017).
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A combination of interventions is often used to promote sleep ef-
ficacy in people with intellectual disabilities (Spruyt & Curfs, 2015). 
Positive effects of behavioural sleep interventions are reported in 
75% of the studies included within a systematic review of 90 studies, 
and a further 17% reported mixed results (Spruyt & Curfs, 2015). 
However, it is difficult to extrapolate these results for two reasons. 
Firstly, generalisability of these results is limited given that most 
studies were case studies that had adapted interventions for chil-
dren. The lack of adherence to a systematic approach required care-
ful interpretation of the findings with regard to generalisability to the 
wider population. Secondly, most behavioural interventions used a 
combination of approaches. Limited research is available that inves-
tigates the efficacy of the interventions in isolation (Sutton et al., 
2019), and an analysis of specific interventions is needed to make 
evidence- based recommendations. However, evidence supports the 
use of integrated, multidimensional approaches to improve sleep 
(Macleod et al., 2018). Individualised sleep promotion interventions 
that incorporate different approaches are more likely to be effective 
(Fullagar & Bartlett, 2016), and nutritional interventions may add to 
the multidimensional approaches already used.

1.2  |  Nutritional interventions to improve sleep

A number of nutrients and foods have received anecdotal attention 
in the literature to increase sleep quantity and quality; however, re-
cently there has been an increase in research investigating the ro-
bustness of these claims.

The literature demonstrates that there is some evidence of ef-
fectiveness of the following foods and micronutrients in improving 
sleep quantity or sleep quality in the general population: reductions 
in caffeine and an increase in intake of milk and whey, vitamin D, 
melatonin- rich food (e.g. cherries), antioxidants and polyphenols 
(e.g. isoflavones) (Allen et al., 2016; Clark & Landolt, 2017; Cui et al., 
2015; Evatt, 2015; Navabzadeh et al., 2019; Nødtvedt et al., 2017; 
Noorwali et al., 2018).

Other micronutrients have been implicated in sleep quality and/
or quantity. Deficiencies in micronutrients such as iron (Fe), zinc (Zn) 
and magnesium (Mg) negatively impact sleep duration and the or-
ganisation of sleep stages (Cao et al., 2018; Estroff Marano, 2018; 
Ji et al., 2017). This is important given that, around the world, anae-
mia and zinc deficiencies are common (WHO, 2013); however, single 
supplements may be less effective than whole foods that contain 
multiple nutrients. Failing to consider the interactions between nu-
trients may lead to inconsistent results (Cao et al., 2019).

1.3  |  Dietary habits of people with intellectual 
disabilities

To gain insight into dietary deficiencies that are prevalent in people with 
intellectual disabilities, it is important to understand and acknowledge 
their current dietary habits. The diets of individuals with an intellectual 

disability are more likely to be inadequately balanced in comparison 
with a typical dietary pattern from a neurotypical individual (Franssen 
et al., 2011; Hamzaid et al., 2019). Diets in individuals with intellectual 
disabilities are lower in essential micronutrients, whole grains, fruit 
and vegetables (Hamzaid et al., 2019). In samples of people with in-
tellectual disabilities from different countries, micronutrient intakes of 
magnesium, calcium, iodine, zinc and vitamins A, D and E are deficient 
(Hamzaid et al., 2019; Hoey et al., 2017). Individuals with intellectual 
disabilities tend to eat less than 1.5 portions of fruit and vegetables a 
day (Hamzaid et al., 2019). However, sodium levels exceed the recom-
mended upper limit due to a high intake of processed meats, bread and 
pre- prepared meals (Hamzaid et al., 2019). Healthy eating indexes have 
been associated with reduced sodium intake and improved sleep in the 
general population (Mossavar- Rahmani et al., 2017).

In conclusion, individuals with intellectual disabilities have poor 
sleep quality and quantity. Sleep effects quality of life, learning, 
memory and physical health. Therefore, it is important to provide 
evidence- based interventions to promote good sleep quality and 
adequate sleep quantity. Nutritional interventions to improve sleep 
have been used in the general population with small but significant 
increases in sleep quality or quantity. Evidence has shown that indi-
viduals with intellectual disabilities have poor dietary habits which 
impact their health. Improving dietary intake may offer a viable in-
tervention to improve health and sleep in individuals with intellec-
tual disabilities.

2  |  OBJEC TIVE

To investigate what is currently known about the impact of nutrition 
on sleep in people with an intellectual disability, by reviewing the 
quality of evidence that is available, in order to make recommenda-
tions for practice and future research.

3  |  METHODOLOGY

An integrative literature review was undertaken. In addition to 
reviewing quantitative studies as is the case with a systematic lit-
erature review, an integrative literature review includes both quanti-
tative and qualitative studies. As described by Christine and Brenda. 
(2007), an integrative literature review is appropriate to perform a 
broad investigation of the topic, appraise and integrate different 
types of primary research and produce a summary of the research. 
This methodology included the following five stages: problem iden-
tification, location of studies, evaluation of studies, collection of 
data from individual studies and data analysis.

3.1  |  Evidence gathering and study selection

A number of approaches were used to find relevant literature, in-
cluding database searches and hand searching for grey material.

 14683148, 2021, 6, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/jar.12911 by K

ingston U
niversity, W

iley O
nline L

ibrary on [13/12/2022]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



    |  1395
Published for the British Institute of Learning Disabilities  

HARPER Et Al.

• Databases included CINAHL, PsycINFO and MEDLINE.
• Websites manually searched were WHO’s Library Database, 

Cochrane, National Institute of Health and Care Excellence, 
Mencap, BILD, Royal College of Nurses, Royal College of 
Psychiatry, Health Education England reports, trial listed at clini-
caltrials.gov, explore at the British Library.

• Grey material was searched for at www.openg rey.eu/
• A search of unpublished PhD theses on Ethos
• Bibliographic databases through Google Scholar
• Reference searches using the bibliographies from relevant articles 

found (backward chasing) as well as forward citation chasing.

Database searches used a combination of the search terms 
presented in Table 1 using OR for each list in the columns and 
then AND to combine the three data sets. All papers reviewed 
have one of the terms from each column in the title or abstract 
of the article.

3.2  |  Eligibility criteria

Papers that demonstrate causative links, no positive effect or cor-
relations between diet and sleep, either as a primary or a secondary 

TA B L E  1  Search terms

Word in abstract, title or keyword/subject heading
Using OR

Word in abstract, title or keyword/subject 
heading
Using OR

Full text
Using OR

Boolean term Learning Dis*
Intellectual* Dis*
Mental retar*
Down* Syndrome
Angelman Syndrome
Williams syndrome
Fragile X
Cerebral Palsy
Global development* delay
Foetal Alcohol spectrum/FASD
Development* dis*

Sleep
Insomnia
Chrono* (for terms such as chronobiology /

chronotype)
Circadian

Vitamin
Mineral
Food
Diet
Nutr*

F I G U R E  1  Summary of papers (PRISMA flow diagram) 

Records iden�fied through database searching
CINAHL=87; PsycInfo =109; Medline=113

N=309

Sc
re

en
in

g
In

cl
ud

ed
El

ig
ib

ili
ty

Id
en

�fi
ca

�o
n

Addi�onal records iden�fied 
through other sources:

Grey search (n = 12)

Records a�er duplicates removed
(n =   289)

Records screened
(n =  289 )

Records excluded
(n =  216 )

Full-text ar�cles assessed for 
eligibility
(n =  85)

Full-text ar�cles excluded, 
with reasons

(n =   68)

Studies included in 
qualita�ve synthesis

(n =  14 )

Paper / ar�cle does not relate to people with an 
intellectual disability as defined by ICD-10 (N= 14)

Paper / ar�cle only looks at obstruc�ve sleep apnoea 
and not behavioural sleep difficul�es. (N=2)

No causa�ve links / correla�ons established between 
dietary pa�erns / supplements and sleep. (N=41)

Not wri�en in English, book chapter or opinion paper 
or does not provide primary research data (N=13)

Paper / ar�cle looks at impact of ketogenic diets on 
people with epilepsy (N=0)
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outcome or a finding from sub- analysis of the results were included. 
Papers related to behavioural sleep problems were included, and 
those relating to sleep disordered breathing, epilepsy syndrome and 
restless leg syndrome were excluded. All papers written in English 
were eligible. Given the sparsity of research available on this topic, 
no date of publication was specified.

All types of studies were included, and studies were not selected 
on methodological rigour or quality. Literature reviews and opinion 
pieces that did not contain primary research evidence were excluded.

A two- staged approach was used to review the relevance of the 
literature. Initially, the titles and abstracts were viewed, followed by 
reading full- text articles and papers. If papers did not have an abstract, 
further review of the full text was completed to ascertain relevance.

4  |  RESULTS

4.1  |  Study selection

Studies were predominantly found through database searches using 
CINAHL, PsycINFO and MEDLINE (n = 309). A further 12 articles 
were located through searching for grey materials. Of these, two 
theses were located through Ethos, six papers through Google 
Scholar, one article found through forward chasing, one paper sub-
mitted to the National Institute for Health and Care Excellence web-
site (2015), one report submitted to Health Education England (HEE) 
website and one paper reporting a clinical trial deposited on clini-
caltrials.gov. Following removal of duplicates, 289 articles remained 
and were screened (Figure 1).

Following review of the titles and abstracts, 204 articles were 
removed using the inclusion and exclusion criteria. The remaining 85 
articles were retrieved and read to enable a more detailed evaluation 
of their relevance. Fourteen papers met the inclusion criteria.

4.2  |  Overview of included studies

The 14 included studies spanned from 1975 to 2018, with eight of 
these studies being published after 2010. Most studies related to 
children (n = 12). The included studies used a range of methodolo-
gies including case studies (n = 5), cross- sectional research designs 
(n = 3), prospective comparative studies using pre– post design 
(n = 3), observational studies (n = 1), pilot studies (n = 1) and mixed 
method designs (n = 1). Table 2 provides an overview of the studies 
reviewed.

5  |  CRITIC AL RE VIE W OF THE 
LITER ATURE

There were no adequate or validated critical appraisal tools avail-
able to critique the different methodologies used in research in-
volving individuals with an intellectual disability, and which could 

ascertain methodological standards of rigour of the reviewed liter-
ature. Therefore, a new critical appraisal tool was developed by the 
first author (Link to Appendix 1. CAT- ID), which is an amalgama-
tion of critical appraisal tools from the Centre for Evidence Based 
Management (CEBM, 2020), the Institute of Health Economics 
(2016) and CASP guidelines for case studies, case series and co-
hort studies, respectively, Downs and Black (1998) checklist and 
the CAMELOT tool developed by Munthe- Kaas et al. (2019). 
Specific consideration was given to the definition of the sample in 
line with the World Health Organization definition (WHO, 2020), 
public and patient involvement (PPI) in the design of the study and 
generalisability to other sub- populations and settings (Landolt & 
Dijk, 2019).

As with CASP and the CEBM appraisal tools, the studies were 
rated as ‘yes’, ‘no’ or ‘can't tell’ for the different aspects reviewed 
and additional written commentary was provided as evidence to 
support the decision. Validity of the new tool was increased through 
amalgamating all aspects of the critical appraisals covered within the 
CASP and CEBM tools. Furthermore, a second reviewer reviewed a 
sample of completed appraisals and discrepancies were discussed 
until agreement was reached.

5.1  |  Study designs and methodologies

5.1.1  |  Aim of the research

The majority of the research papers clearly articulated a research 
question, aim or hypothesis, with the exception of three papers that 
lacked clarity and focus regarding the research question. All the 
studies that failed to adequately state the aim of the research were 
case studies or case series with the justification for the paper im-
plied from the description of the participant prior to intervention.

5.1.2  |  Methodology selected

Most studies only provided partial evidence to either justify the 
methodology or select an appropriate research design for their spe-
cific research question. Two studies (Durand, 1975 and Bird et al., 
2011) provided justification for the methodology in line with the 
hypothesis or research question. A preference for quantitative data 
was noted despite some researchers collecting data on individuals’ 
perceptions and subjective phenomena such as beliefs about their 
own quality of life (Faleiros- Castro et al., 2013; MacQuarrie, 2009; 
Valicenti- McDermott et al., 2014). This is arguably better aligned to 
an interpretivist paradigm (Parahoo, 2014).

Further critique of the designs of the research papers included 
the use of cross- sectional studies (Valicenti- McDermott et al., 2014; 
Wang et al., 2018). Cross- sectional studies do not allow for the 
identification of directionality or causal relationships. Therefore, 
longitudinal studies would have been preferable although more 
costly in terms of resources and time. The majority of studies used 

 14683148, 2021, 6, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/jar.12911 by K

ingston U
niversity, W

iley O
nline L

ibrary on [13/12/2022]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



    |  1397
Published for the British Institute of Learning Disabilities  

HARPER Et Al.

TA
B

LE
 2

 
Su

m
m

ar
y 

of
 fi

nd
in

gs

A
ut

ho
rs

 a
nd

 d
at

e 
pu

bl
is

he
d

St
ud

y 
ty

pe
/

m
et

ho
do

lo
gy

Sa
m

pl
e 

an
d 

lo
ca

tio
n

Va
ria

bl
es

O
ut

co
m

e/
fin

di
ng

s r
el

at
ed

 to
 n

ut
rit

io
n 

an
d 

sl
ee

p
Li

m
ita

tio
ns

D
ur

an
d 

(1
97

5)
C

as
e 

st
ud

y
5-

 ye
ar

- o
ld

 b
oy

 w
ith

 
D

ow
n'

s 
sy

nd
ro

m
e 

an
d 

fa
ilu

re
 to

 th
riv

e 
fe

d 
on

 w
ho

le
 m

ilk
 

an
d 

in
st

an
t b

re
ak

fa
st

 
m

ilk
. U

SA

M
on

ito
re

d 
sl

ee
p 

as
 w

el
l a

s 
ca

lo
ric

 in
ta

ke
, h

ei
gh

t/
w

ei
gh

t a
nd

 b
eh

av
io

ur
.

A
n 

in
cr

ea
se

 in
 h

ei
gh

t, 
w

ei
gh

t a
nd

 im
pr

ov
ed

 s
le

ep
 

du
ra

tio
n 

of
 3

3 
m

in
 in

 a
 2

4-
 h 

pe
rio

d 
an

d 
a 

m
or

e 
co

ns
is

te
nt

 s
le

ep
 p

at
te

rn
. R

ed
uc

tio
n 

in
 c

al
or

ic
 

in
ta

ke
 re

po
rt

ed
.

U
na

bl
e 

to
 is

ol
at

e 
ca

us
al

 re
la

tio
ns

hi
ps

 
be

tw
ee

n 
va

ria
bl

es
.

C
as

e 
st

ud
y 

so
 la

ck
s 

ro
bu

st
ne

ss
 o

f o
th

er
 

ty
pe

s 
of

 e
vi

de
nc

e-
 ba

se
d 

re
se

ar
ch

. (
Lo

w
 

on
 h

ie
ra

rc
hy

 o
f e

vi
de

nc
e)

.
La

ck
 o

f a
ss

es
sm

en
t o

f v
ita

m
in

 a
nd

 
m

in
er

al
 d

ef
ic

ie
nc

ie
s 

or
 c

al
cu

la
tio

n 
of

 
m

ac
ro

nu
tr

ie
nt

s 
th

at
 w

er
e 

co
ns

um
ed

.

D
an

fo
rd

 a
nd

 H
ub

er
 

(1
98

1)
.

O
bs

er
va

tio
na

l 
st

ud
y.

In
st

itu
tio

na
lis

ed
 

in
di

vi
du

al
s 

ag
ed

 1
1–

 
88

 y
ea

rs
 (n

 =
 9

91
).

U
SA

Su
rv

ey
ed

 fo
r e

at
in

g 
dy

sf
un

ct
io

n,
 m

ed
ic

al
 

re
co

rd
s 

us
ed

 to
 c

ol
le

ct
 

da
ta

 o
n 

de
m

og
ra

ph
ic

s,
 

ID
, m

ed
ic

at
io

n 
an

d 
sl

ee
p.

Sl
ee

p 
di

st
ur

ba
nc

e 
co

rr
el

at
ed

 w
ith

 p
ic

a,
 a

er
op

ha
gi

a,
 

hy
pe

rp
ha

gi
a 

(e
xc

es
si

ve
 e

at
in

g)
.

D
id

 n
ot

 c
la

ss
ify

 ID
 s

yn
dr

om
e 

(e
.g

. A
SD

 
lin

ke
d 

to
 P

IC
A

 a
nd

 P
ra

de
r–

 W
ill

i t
o 

hy
pe

rp
ha

gi
a)

.
N

o 
as

se
ss

m
en

t o
f s

le
ep

 c
on

du
ct

ed
 s

o 
m

ay
 

ha
ve

 re
su

lte
d 

un
 u

nd
er

- r
ep

or
tin

g

Se
ar

le
 (1

99
4)

N
on

- r
an

do
m

is
ed

 
be

fo
re

 a
nd

 
af

te
r t

ria
l.

In
st

itu
tio

na
lis

ed
 a

du
lts

 
(n

 =
 1

4)
.

U
K

4 
w

ee
ks

 o
f c

af
fe

in
e-

 
co

nt
ro

lle
d 

di
et

 a
nd

 
2 

w
ee

ks
 e

ith
er

 s
id

e 
fo

r 
co

nt
ro

l.
Sl

ee
p 

lo
g 

co
m

pl
et

ed
 b

y 
nu

rs
in

g 
st

af
f

N
o 

si
gn

ifi
ca

nt
 c

ha
ng

es
 to

 s
le

ep
 ti

m
e 

or
 s

le
ep

 
la

te
nc

y.
In

te
rv

en
tio

n 
m

ay
 b

e 
to

o 
sh

or
t g

iv
en

 
w

ith
dr

aw
al

 e
ff

ec
t f

ro
m

 c
af

fe
in

e.
Sl

ee
p 

ar
ch

ite
ct

ur
e 

no
t m

ea
su

re
d.

 O
nl

y 
lo

g 
co

m
pl

et
ed

 e
ac

h 
ho

ur
 th

us
 p

ot
en

tia
lly

 
m

is
si

ng
 d

ay
tim

e 
dr

ow
si

ne
ss

 a
nd

 
no

ct
ur

na
l w

ak
in

g.
St

re
ng

th
 a

ss
es

se
d 

se
ru

m
 a

s 
w

el
l a

s 
di

et
 

lo
gs

.

C
oc

ch
i (

19
96

)
Re

tr
os

pe
ct

iv
e 

ca
se

 s
tu

dy
M

os
ai

c 
D

ow
n'

s 
sy

nd
ro

m
e 

(n
 =

 1
6)

. 
It

al
y

Re
vi

ew
 o

f c
as

e 
no

te
s 

fo
r 

fo
od

 h
ab

its
 a

nd
 s

le
ep

 
pr

ob
le

m
s

Fo
ur

 in
di

vi
du

al
s 

ha
d 

sl
ee

p 
di

ff
ic

ul
tie

s,
 o

ne
 o

f t
he

se
 

fo
od

 p
re

fe
re

nc
es

 w
as

 u
nk

no
w

n.
 N

on
e 

re
fu

se
d 

fo
od

 g
ro

up
s.

 O
ne

 h
ad

 a
 p

re
fe

re
nc

e 
fo

r m
ilk

. 
O

ne
 o

f t
he

 th
re

e 
at

e 
br

ea
kf

as
t; 

tw
o 

ha
d 

an
 

in
cr

ea
se

d 
pr

ef
er

en
ce

 fo
r s

w
ee

t f
oo

ds
 a

nd
 th

e 
ot

he
r s

ca
rc

e 
pr

ef
er

en
ce

. A
ll 

ha
d 

an
 u

nk
no

w
n 

or
 

no
rm

al
 p

re
fe

re
nc

e 
fo

r b
ro

th
.

N
o 

st
at

is
tic

al
 a

na
ly

si
s 

co
m

pl
et

ed
.

Re
co

rd
s 

re
vi

ew
ed

 re
tr

os
pe

ct
iv

el
y 

di
d 

no
t 

sy
st

em
at

ic
al

ly
 e

na
bl

e 
va

ria
bl

es
 to

 b
e 

st
ud

ie
d 

or
 a

llo
w

 d
ep

th
 to

 a
cc

ur
at

el
y 

co
lle

ct
 d

at
a.

N
o 

co
nt

ro
l g

ro
up

 to
 c

om
pa

re
 s

le
ep

 a
nd

 
fo

od
 h

ab
its

 w
ith

.

Be
de

ll 
(2

00
8)

C
as

e 
st

ud
y

7-
 ye

ar
- o

ld
 fe

m
al

e 
fr

om
 

W
as

hi
ng

to
n,

 w
ith

 ID
 

an
d 

A
D

H
D

 s
tu

di
ed

 
ov

er
 8

 w
ee

ks
.

C
hi

ro
pr

ac
to

r c
om

pl
et

ed
 

to
rq

ue
 re

le
as

e 
te

ch
ni

qu
e 

an
d 

be
ga

n 
ta

ki
ng

 fi
sh

 o
il-

 ba
se

d 
su

pp
le

m
en

ts
 a

nd
 

m
ot

he
r g

iv
en

 d
ie

ta
ry

 
ad

vi
ce

 to
 ta

ke
 p

ro
te

in
 

po
w

de
r s

m
oo

th
ie

s.

M
ot

he
r r

ep
or

te
d 

sl
ee

p 
pa

tt
er

ns
 im

pr
ov

ed
 fr

om
 

3/
10

 to
 5

/1
0 

fr
om

 th
e 

be
gi

nn
in

g 
to

 th
e 

en
d 

of
 

th
e 

ca
se

 re
vi

ew
.

Su
bj

ec
tiv

ity
 in

 a
ss

es
sm

en
ts

 c
ol

le
ct

ed
.

C
as

e 
st

ud
y 

so
 la

ck
s 

ro
bu

st
ne

ss
 o

f o
th

er
 

ty
pe

s 
of

 e
vi

de
nc

e-
 ba

se
d 

re
se

ar
ch

. (
Lo

w
 

on
 h

ie
ra

rc
hy

 o
f e

vi
de

nc
e)

.
N

o 
in

di
ca

tio
n 

pr
ov

id
ed

 re
ga

rd
in

g 
ty

pe
/

br
an

d 
of

 d
ie

ta
ry

 s
up

pl
em

en
ts

 in
cl

ud
in

g 
th

e 
pr

ot
ei

n 
sh

ak
es

 p
ro

vi
de

d 
to

 k
no

w
 

w
ha

t m
ic

ro
nu

tr
ie

nt
s 

th
is

 w
as

 fo
rt

ifi
ed

 
w

ith
.

(C
on

tin
ue

d)

 14683148, 2021, 6, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/jar.12911 by K

ingston U
niversity, W

iley O
nline L

ibrary on [13/12/2022]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



1398  |   
Published for the British Institute of Learning Disabilities  

HARPER Et Al.

A
ut

ho
rs

 a
nd

 d
at

e 
pu

bl
is

he
d

St
ud

y 
ty

pe
/

m
et

ho
do

lo
gy

Sa
m

pl
e 

an
d 

lo
ca

tio
n

Va
ria

bl
es

O
ut

co
m

e/
fin

di
ng

s r
el

at
ed

 to
 n

ut
rit

io
n 

an
d 

sl
ee

p
Li

m
ita

tio
ns

M
ac

Q
ua

rr
ie

 (2
00

9)
.

C
ro

ss
- s

ec
tio

na
l 

su
rv

ey
 

de
si

gn
.

Pa
re

nt
s 

of
 c

hi
ld

re
n 

ag
ed

 
5–

 11
 y

ea
rs

 w
ith

 A
SD

 
or

 D
S 

w
ho

 c
ur

re
nt

ly
 

ha
d 

di
ff

ic
ul

ty
 g

et
tin

g 
to

 s
le

ep
 o

r s
ta

yi
ng

 
as

le
ep

 (n
 =

 1
28

).
U

K

Th
e 

Si
m

on
ds

 a
nd

 P
ar

ra
ga

 
Sl

ee
p 

Q
ue

st
io

nn
ai

re
, 

de
m

og
ra

ph
ic

s 
an

d 
th

e 
ill

ne
ss

 
pe

rc
ep

tio
n 

qu
es

tio
n.

 
H

os
pi

ta
l A

nx
ie

ty
 a

nd
 

D
ep

re
ss

io
n 

sc
al

e 
an

d 
de

m
og

ra
ph

ic
s.

Pa
re

nt
s 

of
 c

hi
ld

re
n 

w
ith

 D
S 

hi
gh

er
 a

gr
ee

m
en

t t
ha

t 
sl

ee
p 

pr
ob

le
m

s 
co

ul
d 

be
 a

tt
rib

ut
ed

 to
 a

no
th

er
 

he
al

th
 p

ro
bl

em
. P

ar
en

ts
 o

f c
hi

ld
re

n 
w

ith
 A

SD
 

hi
gh

er
 le

ve
l o

f a
gr

ee
m

en
t t

ha
t s

le
ep

 p
ro

bl
em

s 
co

ul
d 

be
 a

tt
rib

ut
ed

 to
 p

er
so

na
lit

y,
 e

m
ot

io
na

l 
st

at
e 

or
 d

ie
t o

f t
he

 c
hi

ld
.

O
rd

in
al

 s
ca

le
 u

se
d 

so
 a

lth
ou

gh
 h

ig
he

r 
le

ve
l o

f a
gr

ee
m

en
t o

bt
ai

ne
d 

ve
ry

 fe
w

 
pa

re
nt

s 
ag

re
ed

 th
at

 th
is

 w
as

 th
e 

ca
us

e.
Th

e 
st

ud
y 

w
as

 u
nd

er
po

w
er

ed
 a

nd
 th

us
 

un
ab

le
 to

 p
er

fo
rm

 fa
ct

or
 a

na
ly

si
s.

O
bj

ec
tiv

e 
m

ea
su

re
s 

of
 s

le
ep

 p
ro

bl
em

s 
w

ou
ld

 e
nh

an
ce

 th
e 

fin
di

ng
s.

U
na

bl
e 

to
 u

nc
ov

er
 th

e 
ca

us
al

 m
ec

ha
ni

sm
s 

of
 h

ow
 d

is
ab

ili
ty

 im
pa

ct
ed

 s
le

ep
 d

ue
 to

 
la

ck
 o

f r
ic

h 
qu

al
ita

tiv
e 

da
ta

 a
va

ila
bl

e.

Bi
rd

 e
t a

l. 
(2

01
1)

A
 n

on
- 

ra
nd

om
is

ed
 

op
en

- la
be

lle
d 

pr
os

pe
ct

iv
e 

cl
in

ic
al

 tr
ia

l

C
hi

ld
re

n 
ag

ed
 <

5 
ye

ar
s 

w
ith

 A
ng

el
m

an
 

sy
nd

ro
m

e 
(n

 =
 6

5)
, 

90
 p

ar
tic

ip
an

ts
 

en
ro

lle
d.

 U
SA

O
ne

 y
ea

r o
f s

up
pl

em
en

ts
 

co
nt

ai
ni

ng
 L

- 5
- 

m
et

hy
lte

tr
ah

yd
ro

fo
la

te
, 

cr
ea

tin
e,

 b
et

ai
ne

 a
nd

 
vi

ta
m

in
 B

12
.

A
dv

er
se

 e
ve

nt
s 

le
ad

in
g 

to
 w

ith
dr

aw
al

 in
cl

ud
ed

 
se

iz
ur

es
 in

 o
ne

 p
er

so
n,

 s
le

ep
 p

ro
bl

em
s 

(n
ew

 o
r 

si
g.

 w
or

se
) i

n 
fiv

e 
pe

op
le

, c
on

st
ip

at
io

n 
in

 tw
o 

pe
op

le
 a

nd
 lo

ss
 o

f a
pp

et
ite

 in
 tw

o 
pe

op
le

. S
le

ep
 

pr
ob

le
m

s 
th

at
 d

id
 n

ot
 re

su
lt 

in
 w

ith
dr

aw
al

 fr
om

 
th

e 
st

ud
y 

re
po

rt
ed

 in
 n

in
e 

pa
rt

ic
ip

an
ts

.
N

o 
ch

an
ge

 in
 c

og
ni

tiv
e 

or
 la

ng
ua

ge
 a

bi
lit

ie
s.

 
M

od
es

t b
en

ef
it 

in
 d

ai
ly

 li
vi

ng
 s

ki
lls

 a
nd

 m
ot

or
 

sk
ill

s 
in

 c
ar

eg
iv

er
 re

po
rt

s 
bu

t n
ot

 in
 o

bs
er

ve
d 

sk
ill

s.

H
ig

h 
dr

op
 o

ur
 ra

te
 (2

5 
pa

rt
ic

ip
an

ts
) d

ue
 to

 
no

n-
 co

m
pl

ia
nc

e 
w

ith
 tr

ea
tm

en
t.

U
se

d 
hi

st
or

ic
al

 c
on

tr
ol

 g
ro

up
 fr

om
 a

 
pr

ev
io

us
 s

tu
dy

 in
 o

rd
er

 to
 c

om
pa

re
 

da
ta

 ra
th

er
 th

an
 a

 d
ou

bl
e-

 bl
in

d 
tr

ia
l 

w
hi

ch
 m

ay
 h

av
e 

el
im

in
at

ed
 s

om
e 

of
 th

e 
di

ff
er

en
ce

 in
 c

ar
eg

iv
er

 a
nd

 o
bs

er
ve

d 
sk

ill
 a

tt
ai

nm
en

t.
U

na
bl

e 
to

 s
ay

 h
ow

 m
an

y 
of

 th
e 

ad
ve

rs
e 

ef
fe

ct
s 

w
er

e 
re

la
te

d 
to

 tr
ea

tm
en

t t
he

 
au

th
or

s 
st

at
e 

th
at

 th
re

e 
pr

ob
ab

ly
 w

er
e 

no
t, 

ei
gh

t p
os

si
bl

y 
re

la
te

d,
 tw

o 
pr

ob
ab

ly
 

re
la

te
d 

an
d 

on
e 

de
fin

ite
ly

 re
la

te
d 

w
he

n 
co

ns
id

er
in

g 
sl

ee
p 

pr
ob

le
m

s.
Ex

tr
em

el
y 

hi
gh

 d
os

es
 o

f m
ic

ro
nu

tr
ie

nt
s 

us
ed

 w
hi

ch
 w

er
e 

ov
er

 1
0 

tim
es

 th
e 

re
co

m
m

en
de

d 
da

ily
 a

m
ou

nt
s 

fo
r m

an
y 

of
 th

e 
nu

tr
ie

nt
s.

W
ilh

ite
 e

t a
l. 

(2
01

2)
Pi

lo
t in

te
rv

en
tio

n 
st

ud
y

C
om

m
un

ity
- d

w
el

lin
g 

ad
ul

ts
 w

ith
 ID

 a
nd

 
ca

re
gi

ve
rs

 (n
 =

 1
6;

 
10

 p
eo

pl
e 

w
ith

 ID
). 

Li
vi

ng
 in

 N
ew

 J
er

se
y,

 
U

SA
.

12
- w

ee
k 

in
te

rv
en

tio
n 

ex
er

ci
se

 s
es

si
on

s 
an

d 
nu

tr
iti

on
 c

on
su

lta
tio

ns
.

A
nt

hr
op

om
et

ric
 a

nd
 

ph
ys

io
lo

gi
ca

l m
ar

ke
rs

, 
fit

ne
ss

 a
ss

es
sm

en
t, 

in
te

rv
ie

w
s 

an
d 

w
rit

te
n 

pr
og

ra
m

m
e 

ev
al

ua
tio

ns

Se
lf-

 re
po

rt
ed

 b
et

te
r s

le
ep

 p
at

te
rn

s,
 m

or
e 

al
er

tn
es

s 
an

d 
ov

er
al

l w
el

l- b
ei

ng
, e

at
in

g 
be

tt
er

.
To

ta
l c

ho
le

st
er

ol
 a

nd
 re

st
in

g 
BP

 b
ot

h 
si

gn
ifi

ca
nt

ly
 

im
pr

ov
ed

.

Th
e 

pa
pe

r d
oe

s 
no

t r
ep

or
t i

f i
t w

as
 th

e 
ca

re
rs

 o
r i

nd
iv

id
ua

ls
 w

ith
 ID

 th
at

 
re

po
rt

ed
 th

e 
im

pr
ov

ed
 s

le
ep

 p
at

te
rn

s.
N

o 
co

nt
ro

l/c
om

pa
ris

on
 g

ro
up

.
N

o 
fo

llo
w

- u
p 

st
ud

y 
co

m
pl

et
ed

.

TA
B

LE
 2

 
(C

on
tin

ue
d)

(C
on

tin
ue

d)

 14683148, 2021, 6, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/jar.12911 by K

ingston U
niversity, W

iley O
nline L

ibrary on [13/12/2022]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



    |  1399
Published for the British Institute of Learning Disabilities  

HARPER Et Al.

A
ut

ho
rs

 a
nd

 d
at

e 
pu

bl
is

he
d

St
ud

y 
ty

pe
/

m
et

ho
do

lo
gy

Sa
m

pl
e 

an
d 

lo
ca

tio
n

Va
ria

bl
es

O
ut

co
m

e/
fin

di
ng

s r
el

at
ed

 to
 n

ut
rit

io
n 

an
d 

sl
ee

p
Li

m
ita

tio
ns

Fa
le

iro
s-

 C
as

tr
o 

et
 a

l. 
(2

01
3)

.
Pr

os
pe

ct
iv

e 
co

m
pa

ra
tiv

e 
st

ud
y 

(p
re

, 
po

st
- s

tu
dy

 
de

si
gn

)

In
di

vi
du

al
s 

w
ith

 c
er

eb
ra

l 
pa

ls
y 

(n
 =

 5
0)

 a
ge

d 
be

tw
ee

n 
1 

an
d 

21
 y

ea
rs

. 9
6%

 
ha

d 
co

m
pl

ic
at

io
ns

 
re

la
tin

g 
to

 
co

ns
tip

at
io

n,
 fo

r 
ex

am
pl

e 
fla

tu
le

nc
e,

 
re

ct
al

 b
le

ed
in

g,
 p

ai
n.

 
94

%
 h

ad
 lo

w
 in

ta
ke

 
of

 fl
ui

ds
. P

or
tu

ga
l.

En
co

ur
ag

ed
 to

 e
at

 la
xa

tiv
e 

fo
od

s,
 in

cr
ea

se
 

flu
id

s,
 h

av
e 

in
te

st
in

al
 

m
as

sa
ge

 a
nd

 w
ith

ho
ld

 
la

xa
tiv

es
 u

nt
il 

no
 

bo
w

el
 m

ov
em

en
t f

or
 

3 
da

ys
 w

he
n 

ab
le

 to
 

gi
ve

 s
up

po
si

to
ry

 to
 re

- 
ed

uc
at

e 
th

e 
in

te
st

in
e.

C
om

pl
ic

at
io

ns
 re

po
rt

ed
 b

y 
ca

re
gi

ve
rs

 in
cl

ud
ed

 
al

te
re

d 
sl

ee
p 

w
hi

ch
 re

du
ce

d 
fr

om
 4

4%
 

pr
e-

 te
st

 to
 4

%
 p

os
t-

 in
te

rv
en

tio
n.

 Ir
rit

ab
ili

ty
, 

re
du

ce
d 

ap
pe

tit
e 

an
d 

co
m

pl
ic

at
io

ns
 re

la
te

d 
to

 
co

ns
tip

at
io

n 
al

so
 s

ig
ni

fic
an

tly
 re

du
ce

d.
Fr

ui
ts

 h
ad

 th
e 

gr
ea

te
st

 im
pa

ct
 o

n 
co

ns
tip

at
io

n 
fo

llo
w

ed
 b

y 
w

at
er

 a
nd

 th
en

 le
af

y 
ve

ge
ta

bl
es

, 
sy

ne
rg

is
tic

 e
ff

ec
t r

ep
or

te
d.

78
%

 re
po

rt
ed

 in
cr

ea
si

ng
 w

at
er

 in
ta

ke
, 8

0%
 

in
cr

ea
se

d 
la

xa
tiv

e 
fr

ui
t, 

76
%

 in
cr

ea
se

d 
le

af
y 

ve
ge

ta
bl

es
 a

nd
 8

4%
 in

cr
ea

se
d 

ve
ge

ta
bl

e 
oi

ls
.

Vo
lu

m
e 

an
d 

ty
pe

 o
f f

oo
ds

 e
at

en
 w

er
e 

no
t 

ob
je

ct
iv

el
y 

m
ea

su
re

d 
no

r w
as

 s
le

ep
 

m
ea

su
re

d 
us

in
g 

a 
va

lid
at

ed
 to

ol
.

48
%

 re
po

rt
ed

 d
iff

ic
ul

tie
s 

re
la

tin
g 

to
 

ch
an

ge
s 

to
 fo

od
 (h

ab
its

, l
ac

k 
of

 a
pp

et
ite

 
an

d 
dy

sp
ha

gi
a)

. C
os

t i
m

pl
ic

at
io

ns
 a

ls
o 

an
 is

su
e 

fo
r s

om
e 

fa
m

ili
es

. F
ea

si
bi

lit
y 

an
d 

su
st

ai
na

bi
lit

y 
th

us
 n

ee
d 

to
 b

e 
co

ns
id

er
ed

 fo
r l

on
g-

 te
rm

 im
pa

ct
.

La
ck

 o
f s

ta
tis

tic
al

 a
na

ly
si

s 
pr

ov
id

ed
 o

n 
im

pa
ct

 o
f t

he
 d

iff
er

en
t a

pp
ro

ac
he

s 
ta

ke
n 

w
ith

in
 th

e 
pu

bl
is

he
d 

ar
tic

le
.

Va
lic

en
ti-

 
M

cD
er

m
ot

t e
t a

l. 
(2

01
4)

C
ro

ss
- s

ec
tio

na
l 

st
ud

y
Sa

m
pl

e 
co

ns
is

te
d 

of
 5

0 
pe

op
le

 w
ith

 A
SD

 
an

d 
co

m
pa

ra
to

r 
gr

ou
p 

of
 p

eo
pl

e 
w

ith
 in

te
lle

ct
ua

l 
di

sa
bi

lit
ie

s 
w

ho
 w

er
e 

m
at

ch
ed

 fo
r a

ge
 a

nd
 

ge
nd

er
.

A
ge

d 
be

tw
ee

n 
2 

an
d 

18
 y

ea
rs

. L
iv

in
g 

in
 

N
ew

 Y
or

k,
 U

SA
.

St
ru

ct
ur

ed
 in

te
rv

ie
w

 a
nd

 
qu

es
tio

nn
ai

re
. P

ar
en

ta
l 

re
po

rt
s 

on
 u

se
 o

f 
co

m
pl

im
en

ta
ry

 a
nd

 
al

te
rn

at
iv

e 
m

ed
ic

in
e 

an
d 

de
m

og
ra

ph
ic

s,
 

fo
od

 a
lle

rg
ie

s,
 

ga
st

ro
in

te
st

in
al

 
pr

ob
le

m
s,

 b
eh

av
io

ur
al

 
an

d 
sl

ee
p 

pr
ob

le
m

s.

42
%

 o
f t

he
 A

SD
 g

ro
up

 h
ad

 u
se

d 
vi

ta
m

in
s/

su
pp

le
m

en
ts

 c
om

pa
re

d 
to

 2
2%

 o
f t

ho
se

 w
ith

 
ID

. A
 fu

rt
he

r 2
6%

 h
ad

 tr
ie

d 
a 

gl
ut

en
/c

as
ei

n-
 fr

ee
 

di
et

 a
nd

 1
0%

 h
er

bs
 c

om
pa

re
d 

to
 0

%
 a

nd
 4

%
 in

 
th

e 
ID

 g
ro

up
.

U
na

bl
e 

to
 s

ay
 fr

om
 th

e 
re

su
lts

 re
po

rt
ed

 
ho

w
 m

an
y 

pe
op

le
 in

 th
e 

sa
m

pl
e 

us
ed

 
nu

tr
ac

eu
tic

al
s 

fo
r s

le
ep

 p
ro

bl
em

s.
La

ck
 o

f i
nf

or
m

at
io

n 
re

ga
rd

in
g 

ef
fic

ac
y 

of
 

tr
ea

tm
en

t o
r d

ur
at

io
n 

th
at

 it
 w

as
 u

se
d.

La
ck

 o
f a

n 
eq

ua
l m

al
e–

 fe
m

al
e 

ra
tio

, 
et

hn
ic

al
ly

 d
iv

er
se

 s
am

pl
e 

co
ul

d 
ca

us
e 

bi
as

 in
 re

su
lts

 o
bt

ai
ne

d.
A

ck
no

w
le

dg
ed

 th
at

 fa
m

ili
es

 m
ay

 
un

de
rr

ep
or

t t
o 

a 
he

al
th

ca
re

 
pr

of
es

si
on

al
 w

hi
ch

 C
A

M
 te

ch
ni

qu
es

 
th

ey
 h

av
e 

pr
ev

io
us

ly
 u

se
d.

Ev
an

s 
et

 a
l. 

(2
01

6)
M

ix
ed

 m
et

ho
d 

st
ud

y
Re

sp
on

se
s 

fr
om

 
ca

re
gi

ve
rs

 (n
 =

 7
4)

 
an

d 
fo

cu
s 

gr
ou

p 
w

ith
 h

ea
lth

ca
re

 
pr

of
es

si
on

al
s 

(n
 =

 2
6)

 
w

ho
 h

ad
 e

xp
er

ie
nc

e 
of

 s
up

po
rt

in
g 

ch
ild

re
n 

w
ith

 F
A

SD
.

U
SA

C
hi

ld
re

n'
s 

Ea
tin

g 
Be

ha
vi

or
 

Q
ue

st
io

nn
ai

re
 a

nd
 

th
e 

C
hi

ld
 B

eh
av

io
r 

C
he

ck
lis

t 1
.5

– 5
.

Fo
cu

s 
gr

ou
p 

di
sc

us
si

on
 

re
ga

rd
in

g 
ea

tin
g 

be
ha

vi
ou

rs
 o

f c
hi

ld
re

n 
w

ith
 F

A
SD

.

M
or

e 
fo

od
 fu

ss
in

es
s 

in
 in

di
vi

du
al

s 
w

ith
 s

le
ep

 
pr

ob
le

m
s.

Q
ua

lit
at

iv
e 

an
al

ys
is

 re
ve

al
ed

 th
em

es
 a

ro
un

d 
‘th

e 
im

po
rt

an
ce

 o
f n

ut
rit

io
n 

an
d 

pr
es

en
ce

 o
f a

ty
pi

ca
l 

ea
tin

g 
be

ha
vi

ou
rs

 re
la

te
d 

to
 c

o-
 oc

cu
rr

in
g 

di
ag

no
si

s 
w

ith
 a

nd
 w

ith
ou

t m
ed

ic
at

io
ns

 …
 s

le
ep

 
di

st
ur

ba
nc

es
’.

H
ea

lth
ca

re
 p

ro
fe

ss
io

na
ls

 re
po

rt
ed

 th
at

 w
he

n 
th

e 
ch

ild
 w

as
 g

et
tin

g 
en

ou
gh

 fo
od

 a
nd

 s
le

ep
 li

fe
 w

as
 

be
tt

er
 fo

r t
he

 w
ho

le
 fa

m
ily

.

Su
rv

ey
 a

dm
in

is
te

re
d 

on
lin

e 
us

in
g 

a 
sn

ow
ba

ll 
ap

pr
oa

ch
 to

 e
nc

ou
ra

ge
 

ot
he

rs
 to

 c
om

pl
et

e 
th

is
. W

hi
ch

 m
ay

 
ha

ve
 e

xc
lu

de
d 

ca
re

gi
ve

rs
 th

at
 w

er
e 

no
t m

em
be

rs
 o

f o
nl

in
e 

fo
ru

m
s/

te
ch

no
lo

gi
ca

lly
 s

av
vy

.
U

na
bl

e 
to

 v
er

ify
 d

at
a 

pr
ov

id
ed

. S
ub

je
ct

iv
e 

da
ta

 c
ol

le
ct

ed
 in

 q
ue

st
io

nn
ai

re
s.

TA
B

LE
 2

 
(C

on
tin

ue
d)

(C
on

tin
ue

d)

 14683148, 2021, 6, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/jar.12911 by K

ingston U
niversity, W

iley O
nline L

ibrary on [13/12/2022]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



1400  |   
Published for the British Institute of Learning Disabilities  

HARPER Et Al.

A
ut

ho
rs

 a
nd

 d
at

e 
pu

bl
is

he
d

St
ud

y 
ty

pe
/

m
et

ho
do

lo
gy

Sa
m

pl
e 

an
d 

lo
ca

tio
n

Va
ria

bl
es

O
ut

co
m

e/
fin

di
ng

s r
el

at
ed

 to
 n

ut
rit

io
n 

an
d 

sl
ee

p
Li

m
ita

tio
ns

Pa
lla

ng
yo

 e
t a

l. 
(2

01
6)

C
as

e 
st

ud
y

1-
 ye

ar
- o

ld
 b

oy
 

w
ith

 s
em

ilo
ba

r 
ho

lo
pr

os
en

ce
ph

al
y 

an
d 

ty
pe

 1
 d

ia
be

te
s 

an
d 

iro
n 

de
fic

ie
nc

y 
an

ae
m

ia
 a

nd
 e

rr
at

ic
 

sl
ee

p 
pa

tt
er

ns
.

In
 T

an
za

ni
a,

 E
as

t A
fr

ic
a.

H
em

ov
it 

sy
ru

p 
10

 m
l t

hr
ic

e 
da

ily
, f

er
ro

us
 s

ul
ph

at
e 

10
 m

g 
on

ce
 d

ai
ly

, f
ol

ic
 

ac
id

 1
m

g 
on

ce
 d

ai
ly

, a
nd

 
m

ul
tiv

ita
m

in
 s

yr
up

 5
 m

l 
on

ce
 d

ai
ly

.
N

ut
rit

io
na

l c
ou

ns
el

lin
g 

gi
ve

n 
to

 p
ar

en
ts

.
Re

- a
ss

es
se

d 
at

 1
2-

 m
on

th
 

fo
llo

w
- u

p.

Sl
ee

p 
pa

tt
er

n 
w

as
 s

ta
bl

e,
 im

pr
ov

em
en

ts
 n

ot
ed

 in
 

ne
ur

oc
og

ni
tiv

e 
st

at
us

 a
nd

 w
ei

gh
t.

La
ck

 o
f v

al
id

at
ed

 a
ss

es
sm

en
t f

or
 s

le
ep

.
C

as
e 

st
ud

y 
so

 la
ck

s 
ro

bu
st

ne
ss

 o
f o

th
er

 
ty

pe
s 

of
 re

se
ar

ch
. (

Lo
w

 o
n 

hi
er

ar
ch

y 
of

 
ev

id
en

ce
).

Ba
rn

hi
ll 

et
 a

l. 
(2

01
8)

Lo
ng

itu
di

na
l 

ca
se

 s
tu

dy
4-

 ye
ar

- o
ld

 b
oy

 w
ith

 
Fr

ag
ile

 X
, A

SD
 a

nd
 

ga
st

ro
in

te
st

in
al

 
pr

ob
le

m
s.

 U
SA

Sp
ec

ifi
c 

ca
rb

oh
yd

ra
te

 d
ie

t 
fo

r 4
 m

on
th

s.
C

hi
ld

 s
le

ep
 h

is
to

ry
 

qu
es

tio
nn

ai
re

, 
fo

od
 d

ia
ry

 a
nd

 
an

th
ro

po
m

et
ric

s,
 a

s 
w

el
l a

s 
be

ha
vi

ou
ra

l, 
ga

st
ro

in
te

st
in

al
 a

nd
 

bi
oc

he
m

ic
al

 m
ea

su
re

s.

Im
pr

ov
em

en
t i

n 
gr

ow
th

 s
ta

tu
s,

 g
as

tr
oi

nt
es

tin
al

 
sy

m
pt

om
s 

an
d 

be
ha

vi
ou

rs
. R

ed
uc

ed
 d

ay
tim

e 
sl

ee
pi

ne
ss

 a
s 

w
el

l a
s 

sl
ig

ht
 in

cr
ea

se
s 

in
 s

le
ep

 
an

xi
et

y,
 b

ed
tim

e 
re

si
st

an
ce

 a
nd

 s
le

ep
 d

ur
at

io
n.

So
m

e 
m

ic
ro

-  a
nd

 m
ac

ro
nu

tr
ie

nt
s 

si
gn

ifi
ca

nt
ly

 h
ig

he
r t

ha
n 

th
e 

RD
A

 fo
r a

 
sm

al
l c

hi
ld

.
Re

lia
nc

e 
on

 p
ar

en
ta

l r
es

po
ns

es
 to

 
qu

es
tio

nn
ai

re
s 

is
 m

or
e 

lik
el

y 
to

 b
e 

in
flu

en
ce

d 
by

 b
ia

s 
th

an
 o

th
er

 m
ea

su
re

s 
su

ch
 a

s 
ac

tig
ra

ph
y.

W
an

g 
et

 a
l. 

(2
01

8)
C

ro
ss

- s
ec

tio
na

l 
st

ud
y.

(n
 =

 5
24

) C
hi

ld
re

n 
(m

ea
n 

ag
e 

12
.2

 y
ea

rs
) w

ith
 

ID
 in

 H
on

g 
Ko

ng

Pa
re

nt
s 

co
m

pl
et

ed
 

qu
es

tio
nn

ai
re

 a
bo

ut
Ph

ys
ic

al
 A

ct
iv

ity
,

Ea
tin

g 
ha

bi
ts

Sl
ee

p 
du

ra
tio

n
Pa

re
nt

in
g 

pr
ac

tic
es

So
ci

od
em

og
ra

ph
ic

Fi
nd

in
g 

sl
ee

p 
du

ra
tio

n 
un

de
r 8

 h
 p

er
 d

ay
 in

cr
ea

se
d 

th
e 

re
la

tiv
e 

ris
k 

fo
r o

ve
rw

ei
gh

t a
nd

 o
be

si
ty

 a
s 

di
d 

in
cr

ea
se

d 
se

de
nt

ar
y 

be
ha

vi
ou

rs
 b

ut
 n

ot
 P

A
. 

C
hi

ld
re

n 
w

ho
 h

ad
 h

ig
he

r c
on

su
m

pt
io

n 
of

 m
ea

ts
, 

fis
h,

 e
gg

s,
 fr

ie
d 

fo
od

, s
w

ee
te

ne
d 

be
ve

ra
ge

s 
w

er
e 

m
or

e 
vu

ln
er

ab
le

 to
 b

ei
ng

 o
ve

rw
ei

gh
t/

ob
es

e.
 S

le
ep

ov
er

 8
 h

 a
 d

ay
 u

se
d 

as
 re

fe
re

nc
e 

(1
.0

0)
 a

nd
 in

cr
ea

se
 in

 o
be

si
ty

 fo
un

d 
at

 2
.1

6 
(1

.1
3–

 4.
12

) f
or

 u
nd

er
 8

 h
 o

f s
le

ep
.

Bu
t n

o 
an

al
ys

is
 o

f l
in

k 
of

 e
at

in
g 

th
es

e 
fo

od
s 

to
 s

le
ep

 c
on

du
ct

ed
.

Se
co

nd
ar

y 
an

al
ys

is
 w

ou
ld

 b
e 

ne
ed

ed
 

to
 d

ra
w

 a
ny

 c
on

cl
us

io
ns

 b
ut

 s
ho

w
s 

po
ss

ib
le

 c
or

re
la

tio
n/

to
 b

e 
in

te
rp

re
te

d 
w

ith
 c

au
tio

n.
 L

oo
ke

d 
at

 s
le

ep
 a

s 
a 

m
od

ifi
ab

le
 fa

ct
or

 w
ith

 s
ho

rt
er

 s
le

ep
 

du
ra

tio
n 

in
 s

am
pl

e 
ha

vi
ng

—
 ‘T

he
 

m
ag

ni
tu

de
 (O

R:
1.

96
) w

as
 s

im
ila

r 
to

 th
at

 in
 p

re
vi

ou
s 

st
ud

ie
s 

on
 b

ot
h 

in
te

lle
ct

ua
lly

 d
is

ab
le

d 
ch

ild
re

n 
an

d 
ty

pi
ca

lly
 d

ev
el

op
in

g 
co

un
te

rp
ar

ts
’

TA
B

LE
 2

 
(C

on
tin

ue
d)

 14683148, 2021, 6, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/jar.12911 by K

ingston U
niversity, W

iley O
nline L

ibrary on [13/12/2022]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



    |  1401
Published for the British Institute of Learning Disabilities  

HARPER Et Al.

retrospective data with its inherent limitations, which reduces the 
rigour, including collating subjective responses that rely on respon-
dents’ memory (MacQuarrie, 2009; Valicenti- McDermott et al., 
2014) and incomplete records (Cocchi, 1996). The advantage of 
cross- sectional retrospective studies is the reduced time delay in 
comparison with observational studies, as illustrated by the two- 
year data gathering period reported by Danford and Huber (1981).

The research design used in a number of studies was influenced 
by previous research conducted by the authors (Barnhill et al., 2018; 
Bird et al., 2011). This has the limitation that additional factors in-
fluencing the dependent variable in this specific population may 
have been missed. Lack of measurement of potential confounding 
variables known to effect sleep, due to the previous research dic-
tating the variables assessed, reduces the rigour and the validity of 
the conclusions.

5.1.3  |  Patient and public involvement

None of the research papers involved potential participants or their 
carers or families as their advocates, in reviewing the research ques-
tion or involving them in the design and implementation of the study. 
Faleiros- Castro and Paula (2013) included feedback from individuals 
with intellectual disabilities during the development of the data col-
lection tools. Evans et al. (2016) invited professionals working with 
individuals with an intellectual disability to review the results to ver-
ify the themes drawn from focus groups. No other research studies 
reviewed involved individuals, their carers/family or professionals 
working directly with the researchers to verify results for credibility.

5.1.4  |  Sample

Papers reviewed typically reported that individuals included in the 
sample had specific syndromes or used care services for people 
with intellectual disabilities. Only three papers specifically consid-
ered functional or developmental ability in line with the WHO and 
DSM- 1V. Bird et al. (2011) only included functional ability in his out-
come measures and not the inclusion/exclusion criteria. Good prac-
tice was presented by Valicenti- McDermott et al. (2014) who used 
a multi- disciplinary team to assess adaptive as well as intellectual 
functioning.

Issues with the representativeness of the samples were noted in 
all the papers, mainly due to the small sample sizes (including case 
studies), which reduces the likelihood that the sample represents the 
wider population of people with an intellectual disability. Only two 
papers (MacQuarrie, 2009; Evans et al., 2016) included a power cal-
culation; however, these studies did not reach power that enabled 
priori calculations to be reliably performed. Additional weaknesses 
in sampling were identified from the inclusion and exclusion crite-
ria when stated, for example Wilhite et al. (2012) excluded people 
that were not independently mobile, able to consent and engage 
in reciprocal communication. The inclusion criteria for the sample 

used would therefore exclude a large proportion of individuals with 
intellectual disabilities, especially those with moderate to profound 
disabilities.

Publication bias was evident in a number of studies due to 
retrospectively reporting on a case study that had positive results 
(researchers less likely to report no change or negative results). 
Secondly, self- selection bias through using samples following 
recruitment through websites, forums and professional services 
was frequently present (Bird et al., 2011; MacQuarrie, 2009; 
Evans et al., 2016), and thus, those not actively engaged with 
support are not represented. Additional factors that could have 
caused selection bias include transportation issues (Wilhite et al., 
2012) and selection based on using a service and thus excluding 
those living at home or being homeschooled (Searle, 1994; Wang 
et al., 2018).

Selection bias due to the reasons given above is a limitation 
noted in several studies where data were collected at one setting 
only (Danford & Huber, 1981; Faleiros- Castro et al., 2013). Further 
research is needed to validate conclusion and to check whether con-
clusions are generalisable to other settings or populations.

5.1.5  |  Measures

Data were collected using a wide range of data collection methods 
such as clinical case notes, diary sheets, surveys, interviews, blood 
analysis and clinical symptomology.

This section will specifically consider measures of sleep and nu-
tritional analysis that were used in the papers. The only studies that 
measured the nutritional content of food consumed were Durand 
(1975) who recorded caloric intake and Searle (1994) who used se-
rology and food/drink logs to ascertain caffeine intake. Two studies 
completed a comprehensive measure of nutritional intake (Barnhill 
et al., 2018; Bird et al., 2011), which included both validated as-
sessment tools and objective markers, including laboratory analysis 
using serology. The data collection methods used by Barnhill et al. 
(2018) included anthropometric, biochemical analysis, clinical symp-
toms, dietary assessment and environmental assessment in line with 
the ABCDE approach to nutritional assessment.

To collect data on sleep quantity and sleep efficacy, the follow-
ing assessment tools and methods were used as follows: sleep dia-
ries following hourly observation (Searle, 1994), estimates of time 
spent asleep (Wang et al., 2018), clinicians notes reporting that in-
dividuals have difficulty falling asleep or have night terrors (Cocchi, 
1996) and parental reports obtained through evaluation tools or sur-
veys (MacQuarrie, 2009).

The majority of the studies did not use objective measurement 
tools to assess sleep. Questionnaires completed by carers or fam-
ily members were the most used type of assessment, followed by 
parent/carer- reported changes measured through interviews, focus 
groups or parents’ report at medical consultations. These data collec-
tion methods are subjective, inherent to bias, and lack sensitivity and 
specificity when compared to recordings using polysomnography 
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(Esbensen et al., 2018 and Evans et al., 2016). Only two studies 
(Durand, 1975 and Searle, 1994) completed a sleep log to evaluate 
changes to sleep pattern, but no study used actigraphy as a more 
objective marker of sleep.

Several issues arose from these data collection methods, in-
cluding the lack of tools validated specifically for individuals with 
an intellectual disability (Faleiros- Castro et al., 2013) and subjectiv-
ity of tools given that parental reports are used (MacQuarrie, 2009; 
Valicenti- McDermott et al., 2014).

5.2  |  Analysis

Analysis of data varied, depending on the aim, methodology and 
sample size. Consideration was given to parametric assumptions 
prior to inferential statistics being applied (MacQuarrie, 2009; 
Valicenti- McDermott et al., 2014).

Several studies considered confounding factors such as recent 
introduction of new medication (Barnhill et al., 2018), age (Bird et al., 
2011; Faleiros- Castro et al., 2013), errors in documentation (Durand, 
1975) or comorbid conditions (Valicenti- McDermott et al., 2014; 
Wang et al., 2018). Follow- up ranged from 9 days (Durand, 1975) to 
one year for intervention studies (Bird et al., 2011; Pallangyo et al., 
2016). A lack of follow- up after the intervention had ceased was rec-
ognised as a limitation of some studies (Bedell, 2008; Wilhite et al., 
2012).

5.3  |  Generalisability and transferability

Generalisability of studies was deemed low with recognition of the 
need for future research to consider a range of settings from which 
participants are recruited as well as a range of syndromes and co-
morbid conditions that are associated with intellectual disabilities. 
Larger sample sizes are preferable to ensure a greater diversity 
within the sample which includes individuals who are not currently 
engaged with social networks and professional services. To ensure 
generalisability, participants with a range of disabilities including 
those who lack the ability to provide informed consent and who are 
dependent on others for mobility and activities of daily living need 
to be included (Mietola et al., 2017).

6  |  THEMES/FINDINGS FROM E XISTING 
LITER ATURE

None of the reviewed papers specifically addressed the questions 
about the impact of eating specific foods, taking micronutrient(s) or 
following specific dietary plans on the quality or quantity of sleep in 
people who have an intellectual disability.

There was a lack of homogeneity between studies, making syn-
thesis of the findings difficult. Textual descriptions of results from 

quantitative studies were provided to allow an integrated synthe-
sis. Narrative synthesis was applied given that it was not possible 
to complete meta- analysis or meta- aggregation due to the lack of 
homogeneity across studies retrieved (Popay et al., 2006).

6.1  |  Improved sleep, dietary patterns and overall 
well- being

Wilhite et al. (2012) reported that improved dietary patterns in-
creased sleep and alertness during the day which was supported 
by case studies (Durand, 1975 and Barnhill et al., 2018). This im-
provement in sleep outcomes could potentially be due to the im-
pact of changing nutrition on physical health state. Using nutrition 
to improve physical health was researched by Faleiros- Castro et al. 
(2013), whose primary aim was to reduce constipation, and found 
improvements in sleep as a secondary outcome, which will be dis-
cussed in more depth later. Further support of a good dietary in-
take impacting sleep comes from discourse between professionals, 
who expressed that when people with intellectual disabilities eat 
enough then sleep is better for the whole family (Evans et al., 2016). 
Therefore, it can be postulated that a varied and balanced diet may 
improve the sleep and over- all well- being of people with intellectual 
disabilities.

A balanced and varied dietary pattern is reduced when an indi-
vidual displays food fussiness or if they are on a restrictive diets. A 
case study conducted by Barnhill et al. (2018) showed that a child 
on a gluten- free casein- free diet, followed by a restrictive specific 
carbohydrate diet, maintained sleep problems. Furthermore, Evans 
et al. (2016) found that individuals with foetal alcohol spectrum dis-
order who display food fussiness or selective eating were more likely 
to have sleep disturbances, which suggests that a varied diet may 
improve sleep. This corroborates that dietary patterns are important 
for overall health and sleep.

6.2  |  Use of nutritional supplements

The literature regarding supplements is heterogeneous, possibly 
due to the type, dose and timing of nutrient administration. Some 
researchers have found a positive effect on sleep (Bedell, 2008; 
Pallangyo et al., 2016) while others reported detrimental effects on 
sleep (Bird et al., 2011). Bird et al. (2011) prescribed supplements at 
high doses, greatly exceeding the recommended daily amounts (RDA) 
or prescribed supplements despite the RDA being unknown due to 
no conversion factors being established (e.g. for 5- methyl- TFH). In 
addition, the supplements were not prescribed to improve sleep but 
to improve phenotype style behaviours in participants; therefore, 
this finding should be interpreted with caution.

There is a dearth of literature that demonstrates the feasibility of 
using nutritional supplements and making dietary changes for reduc-
ing or eliminating sleep problems. However, the use of nutritional 
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approaches for multiple reasons showed that 22% of families and 
carers use nutritional complimentary or alternative medicine with 
individuals who have an intellectual disability (Valicenti- McDermott 
et al., 2014). This is lower than the 65% figure reported by 
Tenenbaum et al. (2019), who looked at reported use of vitamins and 
minerals or application of dietary approaches in people with intel-
lectual disabilities. However, MacQuarrie (2009) found that parents 
with a child diagnosed with an autistic spectrum disorder were more 
likely to attribute problems to nutrition, while a parent with a child 
with an intellectual disability was more likely to attribute issues to 
their child's health status. Therefore, parents may be less prone to 
independently contemplate dietary changes over current comorbid-
ities if their child has an intellectual disability compared with a neu-
rodevelopmental disability such as autism.

Thus, the use of nutritional supplements to improve sleep or 
other markers of health appears to be acceptable interventions 
for individuals with intellectual disabilities, their families or carers. 
Using supplements to obtain optimal micronutrient levels appears 
to enhance sleep. However, individuals should ensure that they do 
not exceed recommended doses without advice from physicians and 
following biochemical analysis.

6.3  |  Specific foods or foods containing 
specific chemicals

Cocchi (1996) researched four individuals with sleep problems and 
found no consistent preference for sweet foods or preference for 
broth in comparison with those without sleep problems. Evidence 
about other foods which could influence sleep in people with in-
tellectual disabilities was not present in the literature. The only 
evidence that reviewed chemical compounds found within foods 
concerned the consumption of caffeinated drinks and foods, with 
Searle (1994) concluding that reducing caffeine for two weeks had 
no effect on sleep.

6.4  |  Links to health comorbidities

A number of health complications which are affected by eating 
were alluded to in the literature. Evidence suggests that if comorbid 
conditions are managed through diet, then this can increase sleep 
efficacy and sleep quantity. Examples of this include reduction in 
constipation (Faleiros- Castro et al., 2013), treatment of anaemia 
(Pallangyo et al., 2016) and potentially improvements in cholesterol 
and blood pressure (Wilhite et al., 2012). Feeding practices aimed to 
manage PICA, aerophagia and hyperphagia may also reduce sleep 
disturbances (Danford & Huber, 1981), with further research needed 
to confirm this finding. Some parents of children with Down's syn-
drome agreed that sleep problems could be attributed to another 
health problem (MacQuarrie, 2009). The impact of nutrition on 
health comorbidities could therefore be a confounding variable that 
needs to be considered when assessing sleep.

7  |  DISCUSSION

There is evidence that individuals with specific intellectual dis-
abilities have poor sleep quality and quantity. Case studies sug-
gest that individuals with intellectual disabilities, with support from 
their families, carers and multi- disciplinary teams, are able to make 
dietary changes to promote health. Sleep is one health factor that 
may be amenable to change following improved dietary practices 
in people with intellectual disabilities. However, safety and ethical 
dilemmas need to be considered when using nutritional interven-
tions. Nutraceuticals should remain within the recommended daily 
amounts in order to reduce the risk of adverse reactions, including 
sleep problems (Bird et al., 2011).

The findings of this review suggest that a healthy balanced 
dietary pattern enhances sleep and overall well- being (Wilhite 
et al., 2012; Evans et al., 2016). Restrictive diets determined through 
choice or dietary approaches that are not carefully managed to en-
sure adequate nutrient intake may lead to health problems, such as 
anaemia and constipation, and sleep problems (Faleiros- Castro et al., 
2013; Pallangyo et al., 2016). In adults without intellectual disabili-
ties, a recent review concluded that individuals who were deplete 
of micronutrients who increased intake of these micronutrients 
had improved sleep markers (Binks et al., 2020). Therefore, further 
research is required to examine whether these nutrients including 
zinc, tryptophan, melatonin or phytochemicals may also be benefi-
cial for individuals with intellectual disabilities.

Furthermore, management of feeding difficulties, such as 
aerophagia and hyperphagia, may support the management of sleep 
disturbances (Danford & Huber, 1981). This review considers nutri-
tional intake; however, research is emerging that chrononutrition is 
an important aspect of an individual's dietary regime that may impact 
sleep and overall well- being (Pot, 2018). Chrononutrition considers 
the timing that foods are eaten and may be particularly relevant to 
those with gastro- oesophageal influx, dysphagia, aerophagia and 
other feeding difficulties.

Even though the evidence suggests a positive effect of improving 
dietary intake on sleep quantity and possibly also quality, it needs to 
be interpreted with caution. Research methods used in the studies 
have limitations and/or do not assess the specific impact of diet on 
sleep in individuals with an intellectual disability. This demonstrates 
the need for rigorous research studies to examine the potential re-
lationship between nutritional interventions and sleep. The review 
found no studies that specifically investigated the benefits of eat-
ing specific foods to improve sleep. Therefore, further research is 
needed to examine the impact of specific foods, food groups and 
micronutrients on objective and subjective markers of sleep. Further 
research is required which considers specific nutrients, such as 
omega 3, vitamins and minerals as well as whole foods known to 
improve sleep and other comorbidities such as constipation.

This review includes papers published since 1975, covering a 
wide time span, and used multiple database and grey searches in 
order to get a comprehensive view of the current evidence- base. 
However, this review included papers that had methodological 
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limitations which may have reduced the rigour of the findings. As a 
result, the findings and conclusions need to be interpreted with cau-
tion. A number of methodological challenges have been highlighted 
in this review, including lack of validated and rigorous data collection 
methods and tools, small sample sizes and underrepresentation of 
certain groups of people with intellectual disabilities, which limits 
the generalisability of the findings to the wider population.

Further research would benefit from using combinations of data 
collection methods and objective and reliable measures tools, such 
as actigraphy, as well as qualitative measures to support interpreta-
tion of findings.

In conclusion, dietary patterns may be an important factor to im-
proving the quality and quantity of sleep in people with intellectual 
disabilities. However, more rigorous research is needed to examine 
these relationships, the feasibility of the interventions and the mag-
nitude of the impact.
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