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Abstract

Chronic fatigue syndrome (CFS)/myalgic encephalomyelitis (ME) negatively impacts the quality of
life for children with the condition. Although up to 2% of children have CFS/ME, the bulk of
research investigates adults with CFS/ME. Using the PRISMA extension for a scoping review and
the work of Arksey and O’Malley (2005), a scoping review was conducted of all relevant peer-
reviewed research investigating nutrition, exercise, and psychosocial factors within a pediatric
population diagnosed with CFS/ME. Key themes found were nutrition and dietary components,
exercise therapy, psychosocial factors, and multifaceted treatment. Nutrition was explored on its
own as a tool to decrease symptoms; however, there were very few studies found to examine
nutritional deficiency or treatment with those under the age of 8. Graded exercise and resistance
training improved fatigue severity and symptoms of depression in adolescents with CFS/ME.
Research exploring psychosocial factors of CFS/ME presented attributes that could lead to being
diagnosed as well as barriers to treatment. The multifaceted treatment undertaken typically
consists of graded activities/exercise, cognitive behavioral therapy, nutritional advice, and family
sessions. This has shown to increase school attendance and decrease the severity of the fatigue for
adolescents. Minimal literature exploring CFS/ME within a prepubescent population presents the
need for further research.
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Introduction

Chronic fatigue syndrome (CFS)/myalgic encephalomyelitis (ME) is a serious and relatively
common condition characterized by overwhelming fatigue and a decrease in physical and cog-
nitive function (Mackenzie and Wray, 2013; Rowe et al., 2017). Pediatric CFS/ME has a pre-
valence of 0.4-2.4% (Chalder et al., 2003; Crawley et al., 2011; Crawley et al., 2012; Rimes et al.,
2007) in population studies and .06—.1% (Haines et al., 2005; Nijhof et al., 2011) within a hospital
setting. ME/CFS affects all ages, ethnicities, and socio-economic status (Rowe et al., 2017). For
adults, it has been found that there is a higher prevalence in women (Nacul et al., 2011). Rec-
ognition of this disabling condition is increasing and incidence peaks at 10—19 years and 30-39
years (Bakken et al., 2014; Parslow et al., 2017a).

CFS/ME negatively impacts quality of life (QOL) for children (Collin et al., 2016; Mackenzie
and Wray, 2013). Physical symptoms such as a sore throat, joint and muscle pain, nausea,
heightened inactivity, and sleep dysfunction have been identified in children with CFS/ME (Collin
et al., 2015). Other cognitive and psychosocial symptoms include cognitive dysfunction, social
isolation, depression, and anxiety (Collin et al., 2015). It is a complex condition; the etiology is
unknown, and currently, there is no known cure (Collin et al., 2015; Richards et al., 2006; Rowe
et al., 2017).

Studies have shown that dietary, exercise, and psychosocial factors can reduce symptoms and
improve QOL (Jenkins and Rayman, 2005; Lopez et al., 2011; Maes et al., 2006; Maric et al.,
2014). Thus appropriate nutrition, exercise, and psychosocial management strategies may be
beneficial in alleviating symptoms and improving QOL in children with CFS/ME. The objective of
this article is to conduct a scoping review exploring current peer-reviewed research investigating
these strategies to decrease symptoms of CFS/ME within a pediatric population (aged under 18
years). Therefore, the research question was: What has been shown in the literature investigating
management of CFS/ME in a pediatric population within the key areas of nutrition, exercise,
psychology and social factors?

Methods

Following PRISMA extension for scoping review guidelines (Tricco et al., 2018) and the work of
Arksey and O’Malley (2005), a comprehensive electronic literature search of relevant peer-
reviewed journal articles was conducted by the main researcher (SC). Subsequent hand search-
ing of relevant articles and reports was conducted to identify additional literature. Inclusion criteria
consisted of peer-reviewed research investigating clinically diagnosed individuals with CFS/ME
who are under the age of 18; research exploring nutritional components, exercise and/or physical
activity, and lifestyle and wellbeing for children with CFS/ME; and psychosocial factors that may
influence the treatment and diagnosis of CFS/ME. Excluded literature investigated individuals
with no medical diagnosis of CFS/ME; adults (over 18 years old) with CFS/ME; not peer-reviewed
research or commentary/opinion pieces; and research prior to 1994 as this was the date of the
published clinical definition of CFS/ME.

Databases used to search were CINAHL, Medline complete, Psychinfo, SportDiscus, PubMed
and NICE evidence series. Multiple search terms were used to obtain findings. Such terms included
child, adolescent, chronic fatigue syndrome, myalgic encephalomyelitis, CFS, ME, nutrition, trace
elements (e.g., zinc, selenium, copper, aluminium, iron, magnesium), supplement, exercise,
physical activity, lifestyle, wellbeing, family, treatment, therapy, environment, and psychology.
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Search results from Databases (CINAHL, Medline complete,
Psychinfo, SportDiscus, PubMed and NICE evidence series)
and hand searching of literature:

n=2309

J

Records after duplicates removed, inappropriate
relevancy, only investigating adults:

n=398

Further examination of relevance
to objective:

n=78

Final inclusion:

n=29

Figure |. Search strategy and selection process.

Boolean operators and truncation of search terms were used to obtain a larger amount of the
research results that were relevant. Following a comprehensive literature search by SC, the
decisions of inclusion of literature were discussed with the second author (JM). As a result, 29
peer-reviewed research articles were used within this review (see Figure 1).

Upon finalizing the search, SC developed a data charting form to collate the literature and
extract the descriptive characteristics of the studies (e.g., authors, date, title, method, key
findings). The finalized data chart was discussed with the co-author and approved (see Table
1). The data extracted for analysis consisted of the participants’ descriptions (e.g., age, male,
female), main focus (e.g., nutrition, exercise, psychology therapy, etc.) and results. Once
finalized, exploration of the relationships between studies (thematic analysis) was conducted
and the strength of the summarized report was assessed (refining and organizing themes to
provide an overall thematic summary). This was reviewed by JM and discussed with SC for
the final article.

Results

The initial literature search found 2309 records. Upon removing duplicates, studies only investi-
gating adults, and those that were not relevant to this review, 398 papers remained. Further
exclusions in relation to the focus and age of participants initially reduced the total to 78 articles,
followed by further scrutiny of age of participants and focus of objective which resulted in 29
papers being included (see Figure 1).



Journal of Child Health Care 24(3)

(panunuo>)

a8e

ay2 uo 3uipuadap
swoldwAs jo

a3ued pue swoydwis

saJnseaw
awodino a|dnjnw
‘spuelIRYIdN

a3 wouy

SIU9ISB|OPE Y2InQg
el (g1 4opun)
01T pue (saeaf

81—C|) swusdssjope

wop3ury| pajun
895 | ‘oseqeiep

(s100)
‘e 39 ulj|oD) {$34040d |ediul)d
ysanQg pue N jo Apnis

S4D Yam synpe ® :s3npe ul 03 pasedwod

P1BASJD Ul SRdUBJRYIQ DY PuUe wop3uly  SpuelaYIBN (0107-8007) pue sjuadss|ope USJP[IYD Ul JUSJYIp
‘adue[equl pa3iun aYy1 wo.y ay) pue SpUBIBYIBN 93 ‘uaUp|iyd sI snij@Awojeydadus
Japuagd e jo ss9| pey $34040d [ed1uld wop3ury| pue (+107-+007) 3unoA usamiaq 218jeAw 4o (S4D)
uaJp|iy> pase uaduno g Jo uone3nsaAu| paun wop3ury| paiun V/N  S9dU3Jaylp aulwexy awoJpuAs an3ney d1uoayd
swwesdoud (9007) 'I& 3@ Aquysy ‘saljiwe}
[yl ulyum JI3Y) pue sjuadsajope
Ajiwrey aya spnjoul syuaJed Joy swwrea3oud
03 pa1dNpuUod J19y3 pue (pjo sJeak Juswaeuew paseq
yoeoudde ays SM3IAIRIUI wop3ury| 9]—8) siuddsajope swwes3oud paseq Alunwwod & Jo UONEN[BAD
JO >2BqPa3) 9ANISO( PaJ4N1dNIIS-|WSS pa3un pue uaJpIyd 0| V/N  -AIunwwod ssassy Ue :awo.puAs andiey dluoayd
dnoug uonusAiul
u| pasea.dap
paliodau-§os swoldwAs
*dnoJg josauod S4D ‘@duepusnie
ay3 o1 pasedwod |jooyds ‘andne}
dnou8 uonuaasau :uonuaAul-3sod (9007) Ie 3° Je38eH
ur aay3iy Apuedyudis passassy ‘dnous s4O -V ‘@woupuhs andne}
Jduepuae ]OJIUOD SNSUDA YIIM SIUDIS3[OpE J1uoJyd wody Suriayns
|ooyds pue dnoug uonusamaul (saeak u1 ydeqpasjolq sjusdssjope uend4A33
Jamoy Apuedyiudis >oeqpasjolq €€ F 757 98 yam | gD Jo Joy Adeaays [edolaeyaq
sem A11J9A3s andney Aq papie 19D 1dA33 ueaw) sjusdsajope g 104 Aoeoiye ayy a1enfeAg aAnIu30d pue yoeqpasjolg
sduipuyy Aoy poyIs|y Anuno> syuedpnJed UOIIUSAIRIU| aAnd3lqo sioyane/s |

414

"PapN[aul YdJeasad Jo AJewwng | a|qel



415

Collard and Murphy

(panunuoo)

(3105
andie4 I9p[eyD)
an3ney pue (w.o}

1J0ys uonduny
[ea1sAyd 9¢-43)
uonouny |esisAyd
aJe sswomno
Adewud ‘ssadoud
Suiuaysi snid aued
[ed1pSw p.Jepuels

uoneusws|duwi
uo sjieasp

pue aJed [edIpaw
pJepuelg 03
ssad0.y 3uiuaysin

(€107) 30

Asymea (jetd L IIWS) et
[0J3UOD pa3sIWOpUE B 4O}
[020304d Apms :(JN/S4D)
snipAwojeydasua 213eAw
Jo awoupuAs andney
21UOYD 4O} $5920.d
3uiuydr sy snid aued

Jo aJed [edipaw wop3ury| (plo sJeaf g| JO ssauaAndaye  [edIpaw 3sifedads yim aued
Sulo8uQp pJepuels ] DY paaun  —g|) sauedpnJed og 1DY 2yl sulwexy [edlpaw 3sierads Sulredwor)
€| 93e
1€ G4 .10} SJ01DBy
syuiod swn uaJp|iyd dsid aJe swa|qo.ud
a|dnnw e xapu| pue sjua.ed jJo [eo130joyd4sd (S107) "fe 3@ uyjj0D
[enuatiadxy dswuD Apnig [euipnuduoT] pPooyp|iy> tsaeak ¢| ade e an3ney
S4D 40} 10108} sl -umo.D) ay3 pue UOAY Y3 wo.y pue [euJa1BW 3uigesip s1uoayd 121paud
® S| Jayow pue p[iyd 9eds uolssaudaq wop3ury| eyep ‘g | a3e Aq piqiowsaud sJ010¢} [ed130joydAsd
4309 JO yaeay [eausly  |e3eudsod ysunquipy pajun /999 40 USJpIIY2 Q] | VIN 41 e8nsaAu| pooypiiy> pue [eutsiely
BJEp dOUIsqe
[ooyds Xapu|
AISJPApY Ajiwey
DVdSTV syauow
SUJ92U0D Yijeay xis< Sunse)
[e3UBW JaYy1O0 SE an3ne} 3ulgesip
|loMm se a3e jo sueak paurejdxaun (spenb pue
9] 1e)dsu Jaydly  jouodsu jusued pasn s19|d1u3 Suipnoxa)
pasod Jspuag sjewa ‘9| 28e 3e ade jo sypuow
'S4D Jo sisouselp jo S4D Jo sduseAaud T| 3B dAIJE UBJp|Iyd a8e Jo sueak 9| 18 (s100)
dsId J2yS1y pajeadd 2yl 9JBWNSD wop3ury| 8/6'€| pue S4D jo aduderaud ‘e 39 uljjoD) ‘sueak 9| ase
AsaaApe Ajiweq 01 B1ep DVJSTV pauun  sepueudsud |HSp| V/N oY1 91BWNST ' swoJpuds andney dluoayd)
s3uipuyy Aoy PoYId| Anuno> syuedpdiaey UOIIUBAIRIU| aAnd3lqo saoyane/e |

(ponunuod) *| a|qel



Journal of Child Health Care 24(3)

416

(panunuo>)

AdeaaypoyoAsd
Buiqruosaud
[euonMISUOd
s1yzedoswoy
‘sa13u9| e

JO Juswnea.s)
diyzedoswoy
tsyuswiaddns
[euonLIINU YlM

Inydpay 391p 93.4-3e8YM S4D yam sjdoad (6661) uosqi

asow sjuswsa|ddns -uonuaAJINUI (pjo saeak uonuIAJIUI Joj Jusunes.ay puUE UOsqID) SWOIPUAS

pue 331p 934} ‘uonuaAINUI wop3ury| 65—01) p19|dwod Aieralp cnnadessyy an3i3e} o1uouyd Joy ueid
-1BSUM pallyouaq %40/ IUSWIBSII YIUOW-XIS paaun sauedppued 49 -JuswiesJd]  -NINW JO AIPI[BA 1S9 ] IUSWIES.] [BUOISUSWIPR|NW W

UMOUD| 10U dJaM
suoseaJ ay3 pue
14ed aye) 01 pajuem
USJpJiy> B 30N 8y
jo Aujenb pazejau
-y3[eay 03 uone[aJ u|

SJUSDSI|OpE PaIddYeE (syauow 7|

Aj91eJ9pow 01 pue 9 ‘) Julodmala

P|IL 1O} SAIIDDY2-1SOT)  SDIAUSS Y3|esy Woy

‘syauow SSOUDAIIIDYO-150D
7| pue 9 Jaye pue aduepuane JW/SAD
SEM SIy] "9duepuane  |ooyds ‘uoissadap YIIM UIp|Iyd Ul
Jooyds paroadui ‘A3a1xue ‘ured auoje aJed [edIpaw
pue ‘uoissaudap :saJnsesw A1epuod3g pJepuElg O3 348D (£107) ‘& 32 Aomeu)
pue AeIxue *(sypuow xis) S4d [edo1pawi 3siferdads ‘[el4) [043UOD pazZIWOpUE.
paseaJdap ‘andney -9¢-4S :@Jnsesw sn|d ssadouy :2WoJpuAs angpey dluoayd
‘uonouny [edisAyd awoNo AJewldd Suiunaydr jo 1aeIpad Joy aJed [edipaw
paroudwi aued *(syauow SSOUDAIIDRYS-1502 1sijerdads 03 uonippe
[edIpaw pJepuelg Z| PUe 9 ‘¢) sawn wop3ury| (pjo saeak 81— 1) PUE SS9UBANDRYP ui ssadoud Suiuaysi ays jo
sn|d ssadoud Suinny3]  ajdnjnw 3e paunsesyy payun syuedpnaed g 1Dd aJedwo?) SSBUBAIIDRYD-ISOD pUE [BDIUI[D
s3uipuyy Aoy PoYyIs| Anunon syueddnaed UOIIUBAJIRIU| aARIqO sJoyane/apl |

(ponunuod) | a|qeL



417

Collard and Murphy

(panunuod)

JW/S4D YIm
asoys uj swoidwAs

J0 A3149ASS pasea.dul
BWNEJII POOYP|IYD

AW/S4D

YaIm dsoy3 wouy

BWNEL POOYP|IYD
Jo asuodsau JaydiH

SaNNJIYIp Sses 03

suoneidepe jo L1aluep
‘||lows pue sel
Jisys 03 sedueyd
PUE 183 01 POOW MO|
‘pan3ney ool Suleq

Aq pasned sannayiq

paAo.duwi
A1uaAas andney

A3ojoyredoydAsd

pue

'winea3 pooyp|iyd
pal1odau-§os

sisA[eue Jnewayl
{SMOIAIRIUI
PaJ4N1dNAIS-1WSS

jusuwiead3-isod
pue a4d juawssasse

(P10

s1eak 69-81) (jeaon
¢/) swuedpnaed
[Xslile)g)

Aypresy g9 pue s4D

se1eIg PONUM  YUM S[ENPIAIPUI £

wop3ury| (saeak 71-TI
pauun  pase) sauedpnded ||

S40 104 fsi pue
9dualiadxe asiaApe
A|Jes usamiaq
diysuonepu

(9002)
‘e 39 WISH ‘O9WO.JpPUAS
an3ne4 d1uoayD 1oy disiy

V/N a1 21e81IsaAU| pue ddudliadx] 9sJaAPY Ale]

S4D Yum uaJpjiyd
u| sapnoIyIp Sunes

V/N  jo 1oedwi Suliojdxg

Qlels

(£107) e 32
sLueH ‘snijpAwoleydadua
218eAw/sawolpuAs andne}

d1UOJYD YIIM SIUIISI|OpE
ul sanoIyIp Sunes

Jo uonednsaAul aAnelljenb vy

*s2403s uoissa.dap CHEIE)E) [eausw pue an3ney (6007) z319M
u1 Juswaroadw| ‘uoissaudap ‘sawodino [edisAyd pue uop.or) Dwweidoid
‘Aoeded pue andne} (saeaf JUSWISSISSE uo swuwes3oud juanedul swoupuAs
J1qoJat saroadu o] jo Aupenb 871 F 79| °8e swweJsoud ENRIENE) an3ie} dlUOJYd JUddSI|OpE
Apuedyiudis |35  isaJnsesw awodnQ eljesasny uesw) syuednued g ENBICVE| pape.d jo 1oedw Ue Jo sawodno 3uisiwodd
dnoug Suiuresy AuaAss andney
1qouJae ul paroadu pue swoldwAs
Ajuo swordwis aAIssaudap
aAIssaudop JO uonenjeAz
pue A11aA3s andney "3dUBINPUD 3J1] jo Auenb pue (0107) uewdeuy
31| Jo Ajenb pue yadua.aas an3ney ‘@dueIa|OIUI pue uop.or) Apms jo|id
pue Aoeded edisAyd Je[nasnw ‘1| jo as|DJaXa Uo P?]||0J2U0d paZIWOpUE.
ur uswaroidwy  Afenb ‘syuajeainbs Sujureny asueysisad B :DWOJpPUAs an3ney
'sdno.3 dljoqeIsw aAIssaJ8oud pue 21UCJYD YIIM SIUSISD|OpE.
US9MIBq DUBIBYIP ‘92ueJ9|0) (81-¢1 asJaxa papesd u; 3ujureay aaissaudoud pue
uedIusiS O  9SIDJ9XD :S2JNSEd| ellenasny  pase) syuedpnded 7z 10 21qoJae Jo s109Y3  Sululed) 9SIDJ9XS pajenpeln)
sduipuly Aoy poyIsy Anunod syuedidnaey UoRUSAIRIU| aAneIqO sJoyane/Ppl |

(penunuod) *| a|qeL



Journal of Child Health Care 24(3)

418

(panunuod)

aJreuuonsanb

||e49A0 swwes3oud ay) pauJmau swwes3oud (z0o0?)
paroadwi swoidwAg Y3 jo uonasjdwod w (61-01 ausnedur  zugnT pue wi Swwessoud
-fanoe [edisAyd Jayje sueak sade) swwea3oud swuweadoud Aseurddsipninw juanedu sAIsuU3UI
pue aduepusne 9Al} 03 syauow ays pa3a|dwod jusnedul SAIsUD3UI UE Ue JO SWODINO |NJSS9IINS
[ooyas ul auswaAoaduw 9942 paJnsesl eljesSNy SJU9s9|OpE 4G  AJeuldidsipninyy JO awo2INo aya Apnig :2WoJpuAs andney oluoayd
synso.

paxiw pey (S4D 0

Kiaoisiy Ajiwrey “3-9)

$J10108} d{SlI |BIDOS
pue [ed13ojoydAsy

‘sisoudelp
03 Jolid uondayu| (F107) ‘I& 30 As|senar]
'sjoauod Ayeay €107 ©3 0861 wody {SJUSISD|OPE pUB UBJP|IYD Ul
03 paJedwod 4D sapnJe paysiiqnd SwoJpuAs andne} d1uoJyd
Yaim ajdoad SunoA uy ‘paydJeas Sjuadsajope ui s1012e} Supenadaad
Jay3iy Apigaowod saseqejep a|dnjnw pue uaJpiyd pue 3uneydidaud

JLIBIYIASY  (SISSUIUAS SANBIIEN V/N V/N V/N ur 54D Jo MalAdy ‘Buisodsipaud syl Jo MalABL Y
uswiea.l

[ea13ojounwiwi

Jo [eonnadewdeyd

Jo K1ages pue Aoediye

Ul YdJeasad Jo e

‘Adeaayn papnjaul
SE 3SIDJ9X3 JO  DJIM SIIpNIS | UO
1oedwi [eauswIISp saaded 47 aulpaly
JO 9JUBPIAS ON pue O4NI?4sd

‘uonejos ul Adesoyd “THVYNID (€107) e 30
asiJaxad Suluiwexs paydJeas JW/S4D dneipaed  IySIuY| ‘MBIADI DNNBWISISAS B
Apnis auo Ajup soseqelep (a8e jo sueak 10} suonuaAISIUI :spueAwojeydasus di3eAw
‘19D {MBIADI D1IBWDISAS 81>) siusdss|ope uo aJme.ay| JowoJpuAs angney d1uoayd
10} 2JUBPIAS 3s98U0AIg U0} SBUIRPINS WIS Yd V/N Jojpue uaJpjiyd V/N  JO M3IAJ d13ewIsAS Sl3elpad Ul SUORUIAIRIU|
sSuipuyy Aoy poysly Anuno) syuedidiiey UOIIUBAIRIU| 2A3(q0 sJoyane/a1 |

(penunuod) *| a|qe L



419

(panunuod)

(s4reuuonssnd
Ya[esH [eJdauan)
Sulaqjam [eausw

[eusoleW pue
(s4reuuonsand
WSIUOIId94I3d
JU9IS3[OPY
PuE p|IyD)
wisiuonddpaad

‘(afeas Aaixuy

S,uaJp|iyD aduadg)

Asixue ‘(s[edg
sanRnoyIqg B0 ]

aJreuuonsand

sannylag

pue sy18us.ag)

juaunsnipe ‘(syedg

s3uijaa4 uosajig)

uoissaidap

‘(31e2s uswasnlpy

[e120S) Juswaredw)
1S9WO02IN0 AJepuodsg

'92UBpUIIE [O0YDS

pue (ajeds andney

J3p|eyD) andney
:sswodIno AJewlid

Jusunes.s

-3sod syauow

XIS pUe 93.y3

e pue JUsWIED.I) JO

pus “uawieaJiaud

S40 YIm
SIUDISI|OPE 0}

uonuaAialul djay

(2100) 'Ie 32 pAo[q Apnis
140Yod pasiwopuel-uou

Collard and Murphy

92UBpUIIE [OOYDS Ul ‘Quljeseq -J|os papInd paseq B :@WOJPUAS anne) dIUOIYD

aseaJoul Juediudis e pas|dwod wopSury (plo sJeaf g| 92UaPpIAS -auoydsja e jo YaIm sauddsajope Joj djay
pue an3iey Ul 9SBAUDR(]  SAUNSBAW SWO2INQ pauun  —||) sauedpnaed g9 Areuiwpad  Adeoiye ay sujwexy -jj@s papind paseq-auoydsja |
s3uipuy Aoy poyIs Anuno) sjuedidnued UonUBAIRIY| EYNiRE](cfg) saoyine/a |

(penunuod) *| s|qe



Journal of Child Health Care 24(3)

420

(panunuoo)

AJ9A0d34 Jo s1dadse
[euonows ‘3uidod
03 sJo3el|Ioe) pue

sJaliaeq ‘uondnusip

[eo1ydeadoig

dn-mojjo} wum
-3uo| 3e paulejuleWw

St 13INLI4
JO SSOUDAIDIYD

AW/S4D
Jo sadualiadxe
s,usJp|iyd
Aydea3ouyrs Sunuasaud saipnis
-e19W pue aAnelenb sy
MBIABI D1RWISAS V/N V/N V/N  JO M3lASJ ® 3dnpuod)
souepusne

>dOM/|O0Yds pue
(sareuuonsand
YI[esH pliyD usi
-/8) 3uluonouny
[eoisAyd
‘(0z-y38uang
[ENPIAIpU|
sIPPRYD)
A1uaAas andney
:sawodINo AJewlig

"1IN1H
Jo (sJaeak /g ueaw)

13INLIL 494
SJUDDS3|OPE .10}

(saeak g1-T| S4D jo awodIno

(e£100)
‘| 33 MO|s.deq isalpnis

aAnelfenb jo AydesBouyss

-E13W pue M3lA3aJ

newadshs € :(JW/54D)
snu@Awojeydaous d13eAw
JawoupuAs an3iey d1uodyd
Jo sedusLIadxe s,usJp|iyD

(€100) e 3@

JoyliN ‘dn-moj|o} W
-8u0| :54D YaIm sjuadsajope

wJd-1oys  dn-mojjoy wusa-3uo  spueldayisN pasde) syuedpnaed 7| e JINL|4  wda-3uo| uissassy Joy Adeasyy paseq-jauaaiy]
9|doad
3unoA ui uonipuod
Jo Juswageuew
pue 3uipueisiapun
aAoudwi 03 papasu a)doad 3unoA pue
YoJeasad Jayning usJpIya ur JW/S4D
*AI9A0d3U JO Juswadeuew
pIe UonUaAJIUI pue sisougelp (€100
Aseurjddsipninw “QuUaWISSasse KeJAA PUE D1ZUD|IB
ajeludoudde o1 yoeoudde  ‘s|doad BunoL pue uaupjiyo
pue sisouselp Ajeg MBIADJ 24N1EIDIT V/IN V/N V/N 159q 93 SMIIASY Ul SwoJpuds an3ne} dluoJyD
s3uipuly Aoy poyisly Anunod syuedidnaey uonUSAIRIU| aAnd3IqO sJoyane/Ppl |

(penunuod) *| sqeL



421

Collard and Murphy

(panunuoo)

Jusunea.

[ea13ojoyd4sd

Jo sadualiadxe
aAnEeSau pue aAnIsOd

‘swoydwiAs

paSeuew AlAOE

Supnpau pue Sunsay

‘payJodau AjpJed sem

asned e se swajqoud

[eo130joydAsd

sisA[eue JuajuU0d

S40
yum 9|doad Sunok

Jo Juswadeuew

(9000)
‘|e 39 spJeydry ‘syusJed
JI9Y3 pue sjuadsajope

‘9sNed UoWWOod {SM3IAJISIUI POPUD wop3ury| (auaued suo yum pue sasned ay jo pa103jje SUlAjOAUl
2SOW UONI3JUI SNAIA -uado ‘eAnelEnd psuun  yoes) sauedpnued |g V/N si91]2q aya 21e8nsaAu]  Apnas e iS40 Ul sj919q ssau||
YWEYNRLY]
A1 240w
Jo Jaydinb e 121paud
01 pPUNO} 3J9M S.101284
tswoydwiAs
Buneyjiqap sjua.red (0007)
Supualiadxa pue (pjo sJeak sisoudelp ‘e 19 |98ury pooyp|iyd
[I3s pue SMBIAJRIUI wop3ury]  ¢|—|) susdssjope J93e S4D yum u1 swoupuAs an3ney
KJ49A0D34 JO BUNIXIL PaJman.as-lwag paaun puE UaJp[IyY2 §T V/N USJPJIyd Jo dn-moj[|o4 DIUOIYD SJ9A3S JO 3SINOD dY |
ueriodwi (92107) e 32
Aj[eo1uld aJe 1Byl MOJ|SJBY {S9DIAUISS Is[e1dads
S2WO02IN0 AJ3uapl wouy s[euolssajoud yaeay
pue s[euolssajoud Jo saAndadsuad :(J14/S4D)
YIfeay yaesy sniPAwojeydasua d13eAw
Jo s1dadse s|dnjnw SM3IAIRIUI JW/S4D d1eipad /awoupuds an3ney dluoJyd
sso.de pajoedwi aJe pue sdnou3 wop3ury| s|euolssajoud Jo saandadssad  yam uaup(iyd Suneaul usym
JW/S4D YIm uaapiyd sndoj} aAnelend panun ey g V/N SY3 pUBISISPUN O] JOPISUOD O3 S.10310E} JuBIIodu|
s3uipuiy Aoy poyIs| Anuno) syuedipnaed UOIUSAJIRIU| 2An3Iq0 sJoyane/ap1 ]

(ponunuod) | a|qeL



Journal of Child Health Care 24(3)

(panunuoo)

uonejndod

s1elpad ul
sa1391e.435 JUSWIRR.Y
pue asusjeAs.d
‘sasned a|qissod
‘swoidwiAs o1
UO[IE[3. Ul 94N1BJN||

JO M3IABU ||BISAQ MBIADJ D4MIBIAIIT

auljaseq
18 TOOYH °s4om
pey sauedipiued
SARISUIS|I|N
“I8Ip d344y[iw
Jayye Juswaroadw)
CRIVAET R 1]

Aioquaau| Ajigqesig
|euondung

‘3Jeag andney
[euoisuswIpn|n|y
100-syauow

V/N V/N V/N MBIADI BJNIBIDIIT
sS40
yum ajdoad Sunok
1sod u| SdueJ|OIUI
pue aud :Apms uer04d sy||Iw

(£107) 'Ie 3 amoy
‘aawid e :3doad 3unoA ui

Juswadeuew pue sisouselp
awoJpuAs an3ney dluodyd
/sniAwleydadus di3[eAly

(9107) e 32 amoy
‘awo.puAs an3iyey dluoayd

Yaim s3jnpe unoA pue

Jo @duajeadud XIS pUe dulj3seq e (pjo sJeaf g7 aAndadsoud MOD JO AILI9ASS SJUIDSI|OPE Ul dDUEBID|OIUI
agejuaduad auo-AlIy]  saunseaw awodInQ  saelg payun —(|) sauedpnded gg Jeak-om | Ssau||l aujwexy urazoud jiw s, M0D)

(¥107)

‘e 39 sowiry “uawies.y

-J|9s paping |eJolAeyaq

saunseaw a|dn|n}y 19D J2ue 84D 2AnIugod Jaye a3ueyd pue

‘Juswiea.n YIIM SIUDISD|Op. SJUDS3|OpE AYIjeay Yum

19D -1sod syzuow xis djay-yes 10} S3|qElIBA uosiredwod ayy uo Apnis

Jayye Apuesyusis paJnsesw |0siI0D) SjuU9dss|ope papin3—paseq [ed18ojoydAsd 10]1d :awo.puAs ansne}

pasea.dul ‘(sojdwres ajdnjnw) wop3ury]  Ay3esay 9§ pue §4D -auoyds|= pue syndino 21UOJYD YIIM SIUSISD|OpE
ndino |osn.uod Ajreq UONDI||0d BAI[ES Pa3UN  YIIM SIUIDSI|OPE &} ysnoayy 1 g  |osnJod SunednsaAul u1 3ndino |osniod)
s3uipuiy Aoy poyIs|y Anuno) syueddnaed UONUIAJIRIU| 2And3IqO sJoyane/apI ]

422

(penunuod) *| sjqeL



423

Collard and Murphy

(panunuo>)

PIlYy> 40y
S4D Sunesiunwwod
yum pa33naas
SiuaJed a3pajmou|
Jo >e| suauondeud
[edIpawW “Yuawnea.)
JAUSWISSaSSE

0} aw arenbapeu|

ssauj|l ay3

40 A11UBASS |[easA0
ay1 ul uondNpay

‘auojfe

aJed aAnJoddns ueyy

9dUBpUSIIE [O0YDS

PUE S3.03s SSAU||ISAA
Jaydiy Apuesiyiudig

Sl JOMO|
01 pa|ul| BSIDJ9XD
4O s|oA9| JayBIH
‘PooYpIIYy>
ul snels [e1os
y3iy pue uspusgd
9JewWd) ‘pooyp|iyd
ul uonIpuod
J1uoJdyd & 3uiAey
YIIm pajeidosse

sisAjeue onewsyy
{SMBIAIRIUY

pa4n3donJls-1wag

9dUBpUIIE [OOYDS

PUE SSSU|[SAA

[eqO|D jJo saunsesw
awomno AJewlid

syluowl y7—¢
Joy dn pamoj|oy
2J9Mm sauedidiaed

Juswieall Yy

Alojuaaul
asrefew y3nouys
paulwexa Yifeay

[e3UBW [BUIDIEL

'sJayoeal

pue syuaued wouy

JW/S4D J0 st JayBIH  uD>fEI BIRP POOUPIIYD

wop3ury|
pajun

wop3ury|
pauun

wop3ury|
pajun

(o8e jo sueaf g|
J3pun) ua4p|iy> SOp VIN

(e4®>
aAnJoddns
pue suolssas
Ajney
‘wwre.goud
CHRNEME)
/SSnIARde
pasougelp Yam pape.s)
(saeak 7 |—¢ pase) swwes3oud
9)doad 3unoA 9g Aueuydidsipnngy

JW/S4D

‘P|O sJeal
0€-6C PUe 9] ‘0l
‘g 38 dn pamoj|o4
‘0L61 IMdv | |-§
uioq saiqeq £95°9| VIN

aJed 1si[eads
$S320€ 01 500)

31 W3 JO Junowe
YIMm paieidosse

SJ030¢8) aujwexy

JW/S4D PIm
SJUDSI|OpE puE

USJp|IY> J0j duo|e
aJed aApJoddns
yam pasedwod

(o4ed> aAnJ0ddns
pUE suoIssas

Ajlwrey ‘swwesdoud

3SI2.J9Xd/SAIANDE
papeJd) Juswieauy
SAhell|IqeyS.
Aseuydidsipijnw
juanedino

JO dwodNno

a3 ssasse 0]

synpe
ul §4D 40} S10108}

sk POOYpIIYD

(1102)

e 39 qG3AA ‘TW/S4D Yam

uaJpj|iy> ur Apnis spoysw

paxiw e :aJed yijeay

Bulssadde ssau||l d1uoJyd
B UM UaJp|Iyd sdoas Jeyp

(#007) '[e 39 JoUIA ‘(I

/S4D) awoupuAs angney

31U0JYd JO JUBWIES)
aAnel|Iqeyad JusanedinQ

(¥007) ydoroH pue

JSUIA 34040d Ya.iq [euOlIRU
:s3npe ui spieAwoleydsous

d13eAw/awo.puAs
an3ney dluoayd pariodad

y1os jo suo1paid pooypiyd

s3uipuly Aoy

poyIaly

Anunod

syuedpnJaed UOIIUSAJIRIU|

2ARIq0

sJoyane/api]

(penunuod) *| 3qeL



Journal of Child Health Care 24(3)

2411 Jo Apenb 1O oy Jo Aend pareRi-yiesH JODYH 9oudsiul Y3 uo suafeuss ) ur andieq 1IN LI Adessyl aspuaxs papeds ] 3o ‘usupjiyD) pue
sUaJed JO ApMg [BUIPMISUOT UOAY :DVJSTY [l3 [043U0D paziwopuel :] DY ‘snijeAwoleydadus d18jeAw/awolpuds andiey dluodyd :J14/S4D Adeay [edoiaeyaq aAniusod 11 go) B10N

swoldwAs
[euonows
pue angiey s4D
‘@JuepuaIe [ooyds YIIM SIUSIS3|OpE
‘A31Anoe ‘yaeay ul yyeaH
JuswsAoadu |eqo|3 :saunsesw 01 ABMY|V1S
Jo aeJ Jay3ly e pey swodno 3y, snsJaA 3updey, (5007) ‘1B 39 3ySAA
yieaH 03 Aemy|y1S  3dnnpy " YsesH JO SSUIAIIIYD {SJUDISD|OPE Ul SWOIPUAS
‘syuswIea) 01 Aemy|V 1S (saeak ay3 Sulsedwod ansne} d1uoJyd Joy
Yaoq ui paroaduy ay], pue Supey, wop3ury| 6'91—6'8 23ue. [el3 Juswnessy  saydeoudde Juswiesay omy
YI[eay [eqo|n ISJUSWIIBDI) OM | pauun  a3e) syuedpndged ¢ Apnis Ajiqisea]  Ja8ue| & jo Ajiqisea]  Sulredwod Apnis Ajiqises)
VTWEN] pPoyIs| Anuno) syueddnaeq UONUIAJIRIU| aAndalqo sJoyane/apI]

424

(penunuod) *| sqeL



Collard and Murphy 425

Key themes emerging from the search were nutrition and dietary components, exercise therapy,
psychosocial factors, and multifaceted treatment strategies. The research findings (see Table 1)
within each key theme are discussed in the following.

Nutritional components and therapy

Few studies examined the influence of diet or dietary modifications on alleviating symptoms
(Gibson and Gibson, 1999; Rowe et al., 2016). While included as an integral part of a multifaceted
treatment, nutritional interventions were also explored separately as an independent factor which
could decrease symptoms. Rowe et al. (2016) investigated the impact of cow’s milk intolerance in
adolescents and young adults (10-23 years old) with CFS/ME as a contributor to gastrointestinal
symptoms using mixed methods. Adolescents and young adults with CFS/ME had a higher rate of
treatable milk intolerance (31%), compared to recent research presenting 6-7% milk intolerance
within children of a healthy population (Boyce et al., 2010). Upon implementation of a six-month
milk-free diet in the milk intolerant group, the participants’ Health-related Quality of Life no
longer significantly differed to the CFS/ME participants who were milk tolerant.

Gibson and Gibson (1999)’s research of a nutritional intervention (wheat-free diet and nutri-
tional supplements (e.g., Co-enzyme Q10, evening primrose oil, magnesium and fluoride) as part
of a multifaceted treatment plan) showed a positive impact on improving symptoms after a six-
month intervention period. This pilot study presented the first indication that such inclusions of
nutritional components could potentially result in a positive impact on the reduction of symptoms
for people with CFS/ME.

Harris et al. (2017) used qualitative methods to explore eating difficulties in adolescents (12—17
years old) with CFS/ME. This study found that the eating difficulties commonly experienced by
adolescents with CFS/ME were mainly caused by abdominal symptoms, being too tired to eat, and
changes in their ability to taste and smell. Psychological symptoms of low mood and anxiety
exacerbated these difficulties. Participants expressed interest for interventions through medication
and modifying diet, as well as interventions to include families in relation to education in caring for
and living with an adolescent with CFS/ME. Furthermore, education and support for those
experiencing eating difficulties were one method to ease this experience and thus also decrease the
subsequent psychological co-morbidities.

Exercise therapy

Exercise to decrease symptoms of CFS/ME in children under 18 years of age has been explored
through various means, for example, graded exercise therapy and progressive resistance training
(Gordon and Knapman, 2010; Gordon and Lubitz, 2009). Although exercise has provided both
positive and negative results as an effective treatment of CFS/ME in adults (Clark et al., 2017,
Larun and Malterud, 2011; Loy et al., 2016; Yoshiuchi et al., 2007), research has shown that
cardiovascular exercise and resistance training improve fatigue severity and symptoms of
depression in adolescents with CFS/ME (Gordon and Knapman, 2010; Gordon and Lubitz, 2009).
Gordon and Lubitz (2009) examined a graded exercise training program for adolescents (mean
age: 16 + 1.25 years) with CFS/ME as part of a four-week inpatient program. Results showed a
decrease in fatigue, depression, and mental outlook as a result of the program. Additionally,
positive physiological effects (e.g., upper body strength and function improvement) were shown.
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These results were similar to graded exercise training results reported in adult studies (Gordon and
Lubitz, 2009).

Gordon and Knapman (2010) conducted a randomized control trial (RCT) examining the
difference between aerobic graded exercise and progressive resistance training for adolescents
(13—18 years old) diagnosed with CFS/ME. Compared to baseline measures, results showed no
significant difference between the two intervention types in relation to physical capacity and
QOL. However, fatigue severity and symptoms of depression improved for those in the aerobic
graded exercise group.

Psychosocial factors

Psychosocial factors were also found to impact diagnosis and increase symptoms of CFS/ME
(Lievesley et al., 2014; Parslow et al. 2017a; Rangel et al., 2000; Webb et al., 2011). Psychosocial
factors are grounded in a psychological and social context. For example, the psychological impact
upon the individual of the disbelief about the condition by healthcare professionals and the social
impact of being treated as different and abnormal. Webb et al. (2011) found that living with the
condition as a child can prevent access to appropriate treatment as the lack of knowledge of the
condition (both carers and doctors) was one barrier to access. In addition, negative attitudes and
beliefs concerning the condition in children have shown to reduce timely access to treatment and
care for children with CFS/ME (Parslow et al., 2017a; Webb et al., 2011). Recent research on
healthcare practitioners’ views of the complex nature of the condition and particular aspects of
treating/diagnosing children with the condition show the impact having a child with CFS/ME has
upon the family, the difficulty in treating symptoms where the child has difficulty in expressing the
symptoms and a lack of support from schools in providing a nurturing return to education or
environment where the child can work at his/her own pace (Parslow et al., 2017b).

Multiple studies have examined the topic of negative psychological experiences in childhood
that could lead to a diagnosis of CFS/ME (Collin et al., 2015; Heim et al., 2006; Viner and
Hotopf, 2004). Exploring childhood trauma in relation to an adult diagnosis of CFS/ME, it was
shown that through a population study in the United States, childhood trauma was a risk factor
for developing CFS/ME in adulthood (Crawley et al., 2013). Furthermore, Collin et al. (2015)
explored the risk factor of maternal and childhood mental health in relation to a diagnosis of
CFS/ME by 13 years of age. Through parent-completed questionnaires during the antenatal
period and regular intervals after birth, this study found that maternal mood (e.g., anxiety,
depression) could also be a potential risk factor for childhood diagnosis of CFS/ME (Rowe et al.,
2017). However, this was not a clear and direct correlation as diagnosis of CFS/ME could also be
a consequence of maternal anxiety and depression altering childhood behaviour, thus creating a
risk of developing CFS/ME (Collin et al., 2015).

Rangel et al. (2000) showed no link between gender, age of onset of CFS/ME or symptoms
during the worst of their episodes in children with severe CFS/ME and his/her parents over time.
However, there was a positive association between low socio-economic status and poor recovery
outcome (Rangel et al., 2000). One reason provided was the decreased access to care that could
result from having a lower socio-economic status. Other links to poor recovery depended on the
timing of the beginning of his/her symptoms (e.g., outside the autumn term) and if it was or was not
preceded by a flu-type illness (Rangel et al., 2000).
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Multifaceted treatment strategies

A key focus of the research involving children and adolescents with CFS/ME is the examination
of interventions to decrease symptoms and improve overall QOL. The interventions reported
were cognitive behavioral therapy (CBT), exercise therapy (e.g., graded exercise therapy),
dietary amendments and education, and multifaceted therapy (typically included more than one
of the above-mentioned intervention types) (Al-Haggar et al., 2006; Ashby et al., 2006; Crawley
et al.,, 2013; Crawley et al., 2017; Gordon and Knapman, 2010; Gordon and Lubitz, 2009;
Knight et al., 2013; Lim and Lubitz, 2002; Lloyd et al., 2012; Rimes et al., 2014; Viner et al.,
2004; Wright et al., 2005). Key findings presented the positive impact that a multifaceted
treatment strategy can have for children with CFS/ME (Al-Haggar et al., 2006; Crawley et al.,
2013; Crawley et al., 2017; Gibson and Gibson, 1999; Rimes et al., 2014; Viner and Hotopf,
2004; Viner et al., 2004; Wright et al., 2005).

The multifaceted treatment typically consisted of graded activities and/or exercise programme,
CBT, nutritional advice, and in some cases, family sessions (e.g., counselling, education).
Research revealed that through comparing multifaceted treatment to supportive care alone, there
was a reduction in the severity of the illness, improved school attendance, and higher Wellness
scores (Viner et al., 2004). This treatment strategy has shown to increase school attendance and
decrease the severity of fatigue for adolescents (Al-Haggar et al., 2006; Ashby et al., 2006; Gibson
and Gibson, 1999; Rimes et al., 2014; Viner et al., 2004; Wright et al., 2005). Although there was a
positive impact on symptom relief, only two studies were found that examined these treatment
programs for those under the age of 10 (Viner et al., 2004; Wright et al., 2005).

CBT was one of the most commonly prescribed psychological therapies used to manage ado-
lescents with CFS/ME (Al-Haggar et al., 2006; Lloyd et al., 2012; Rimes et al., 2014) and deemed
the most successful because of its consistent positive impact on overall QOL, school attendance,
mood, and symptoms of CFS/ME (Lloyd et al., 2012). CBT was often combined with another
therapy tool, for example, the Lightning Process (LP) or biofeedback (Al-Haggar et al., 2006;
Crawley et al., 2013; Crawley et al., 2017; Viner and Hotopf, 2004). Crawley et al. (2013, 2017)
conducted an RCT of children and adolescents (aged 12—18 years) investigating standard medical
care (SMC) which included CBT, compared to SMC plus the LP. Findings showed a decrease in
symptoms (e.g., fatigue, physical function, anxiety) over time (6 and 12 months) in the LP plus
SMC treatment. As seen in other intervention research, there was also an increase in school
attendance by 12 months.

Family sessions were one other inclusion within multifaceted treatment interventions. Viner
et al. (2004) showed that including the family sessions within multifaceted treatment (e.g., family
sessions, graded-exercise) created a learning tool for the family as well as decreased negative
psychosocial influences.

As the positive benefits of a cognitive-behavioral approach have been shown (Al-Haggar et al.,
2006; Crawley et al., 2013; Crawley et al., 2017; Knight et al., 2013; Rimes et al., 2014), research
has also discussed methods of adapting the treatment through the use of technology. In order to
allow increased access to treatment compared to solely face-to-face therapy, telephone-based
therapy was examined and shown to be successful in decreasing fatigue and improving school
attendance after a six-month follow-up (Lloyd et al., 2012). To increase the uptake and outreach of
these programs, the adaption of multifaceted treatment has also led to the development of an
Internet-based therapy for adolescents with CFS/ME, which was shown to maintain a similar
recovery rate when compared to usual care after a long-term follow-up (1.7— 3.8 years) (Nijhof



428 Journal of Child Health Care 24(3)

et al., 2013). Through these multifaceted interventions, there are common threads of nutrition,
exercise, and cognitive-behavioral aspects that are embedded in these approaches.

Discussion

This scoping review has shown the range of peer-reviewed literature exploring nutrition, exercise,
and psychosocial factors in managing symptoms of CFS/ME, particularly in adolescents. However,
there is a lack of research within these areas investigating younger children, specifically those
under 12 years of age. The literature included in this review investigated those under 18 years of
age, but this also included studies investigating both adolescents and adults. Only two studies were
found to use a multifaceted treatment approach with those of a younger age; however, there were
fewer numbers of those of a younger age compared to the adolescents that participated. This may
be attributed to a lack of recognition of this condition in children as well as the impact of the social
support network prior to and upon diagnosis (e.g., children not being believed or the inability to
express their symptoms). There are only a few studies exploring CFS/ME within a prepubescent
population and this highlights the need for more research within this age group. In this review, a
range of instruments, some validated and non-validated, were used to evaluate outcome measures
in the included studies. This highlights the lack of agreement of the best instrument to measure
CFS/ME symptoms.

To improve CFS/ME treatment in a pediatric population, there are multiple avenues to further
explore. There is insufficient evidence for the use of dietary modifications or the use of nutritional
supplements to relieve CFS/ME symptoms in prepubescent children. For instance, there have been
few studies, small sample sizes, mostly pilot studies, and the nutritional intervention has more
commonly been part of a multifaceted intervention. Further research is warranted in children aged
under 18 years through appropriately designed dietary modifications or controlled interventions.
Studies with larger and younger populations should be conducted to determine if CFS/ME was the
direct cause of dietary intolerance (e.g., the development of milk intolerance). Further research in
larger and younger (e.g., prepubescent) samples would provide valuable information to determine
if there is and/or should be a difference in nutritional treatment strategies for prepubescent children
compared to adolescents. Subsequently, this new knowledge could support the development of
new approaches to help reduce symptoms in children with CFS/ME.

In relation to exercise therapy, this review provided positive findings for the benefits of exercise
for adolescents with CFS/ME in reducing physical and cognitive symptoms and subsequently
improving QOL. There remains the need for further research in those diagnosed with CFS/ME at a
younger age and subsequently, the impact of such exercise therapy on their symptoms and QOL.
Lastly, the combination of possible psychosocial factors presents a need to conduct more
exploratory research to support or disprove developing theories as well as add new possibilities to
improve recovery and/or prevent the diagnosis of CFS/ME.

These findings reveal the need for further research to understand the effect that dietary mod-
ifications or nutritional interventions, exercise therapy, psychosocial factors and multifaceted
treatment could have upon the symptoms of CFS/ME in a prepubescent child. As a result, this
could lead to a better understanding of how management strategies within these key areas could
inform practice to reduce symptoms and improve QOL of children with CFS/ME.
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