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AIM To examine how social factomsight mitigatethe elevated risk of mental health disorders
in children with cerebral palsy (CP).

METHOD_ This cross-sectional study included 6- toyEaroldswith (n=111; 40.4% 6-11y,
59.6% 12-17yand without =29 909; 50.2% 6-11y, 49.8% 12-)AyPfrom the 2016
National Survey of Children’s HealtNMental health disorders included depression, anxiety,
behavior/conduct problems, and attentdsficit/hyperactivity disorder. Social factors included
participation‘in‘activities, bully victimization, and difficulty with friendships.

RESULTS After adjusting for sociodemographic fact@sdthe presence afhronicpain
children with €P had higher odd$ anxiety(odds ratio OR] 4.4; 95%confidence interval(l]
1.9-8.5), behavior/conduct problef@R 3.9; 95%CI 1.4-11.3), and multimorbidit§OR 2.8;
95%¢CIl 1.1-7.0), but not depression (OR 1.4; 969%9.6—3.8) orttentiondeficit/hyperactivity
disorder(OR 1.7; 95%CI 0.6—4.6), compared to controWith adjustment for participatioim
activities, he odds of anxiety, behavior/conduct problems, and multimorbidity remained
increasednrchildren with CPWith adjustment for difficultyvith friendships, the odds of
anxiety, behawvior/conduct problems, and multimorbidigreno longer increasad children
with CP.-'With adjustment for bullyictimization,the odds of behavior/conduct problems and
multimorbidity were attenuatad children with CP; however, the oddsawfxiety remained
increased.

INTERPRETATION The elevated prevalenoé certain mental health disordanschildren

with CPis partlyassociated witimodifiable social factors
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What this paper adds

e Difficulty with friendshipgredictsanelevated prevalence of psychiatric conditions in
children withcerebral palsyGQP).

e Bully victimization predictsan elevated prevalence loéhavior/conduct problems in children
with CP.

e Low participation does ngiredictmental health disorders in this pdgtion

[main text]

Cerebral palsy/(CPjefers to a group of motor disorders with a considerable range of motor
dysfunction It"is the most commopediatricphysical disability* Individualswith CP are at a
heightened'fisk for mental heatfisorderswith prevalence rates up to 57%This is concerning
becase mental health disorders are among the leading causes mfettad! global burden of
diseaseamong..children and adolescefit§urther, psychopathology screening as part of a
multidisciplinary followrup in children and adolescents with ®Rs been recommendéd
Thereforegtfis“important to identifythe risk factors associated with mental health disorders in
children with CP.

There issevidence that physical problems and spé#iitulties that areinherent to CRe.g.
motor dysftinctiondysarthrid,>®in addition to medical comorbiditiée.g. sleep disordersran
affect mental healthPhysicaf*° and communication impairmentscan alter the individual's
interaction,with the physical and social environment, thus affecting sociadlogenent
Furthermaore, seial factors can hava profound impact on the individual’s mental health status
such as quality of life and l§econcept'°

Children with CP havdess participation and enjoyment of social and recreational activities
compared; to _typically developing childr&n*? Specifically, theyspend less timevith*? and
perceive lower=social suppoftom®® friends compared to the genemdolescenpopulation,
providing :a=barrier to social developmeitespite theseocial difficulties children with CP
place a_high value and need for social and emotional net¥btksuch as friendships
Friendships play an important role in the subjectiveeihg of children and have been shown
to decrease the risk of developing mental health disot8&ddence suggests that friendships
may serve as a buffer tessening the socially harmful effeabullying,*® which isimportant

because children with CP are at a heightened riskeimgbullied.***! In the general population
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of adolescentsvictims of bullying havea myriad of risk factors pertaining to poor mental
healttf*?3 compared to nomictimizedadolescents

Mental health disordeme amonghe leathg causes dthe overall pediatric global burden of
diseasé Thus,itis particularly important to examirmaental health and assoddrisk factors in
individualswith. CP duringthe earlier phases of developmeAiccordingly, tie purpose of this
study was to_examinéiow social factors, including participation activities difficulty with
frienddhips andbully victimization in children with CP associatgith severalmental health
disorders irthis‘pediatricpopulation We hypothesized thatich social factor would individually
account far some of the elevated prevalenameftal health disorders in children with CP.
METHOD
The 2016 National Survey of Children’s Hdth (NSCH)was conducted from June 2016
February 2017and was designed tgeneratestatelevel and nationalevel data ornthe health
statusof American childrerup to17 years of age, thefamilies, and their communitieSurveys
were completed by mail anasing online data collection instrumentgith a twophase self
administeredrdata collection design. Ovel0B0 interviews of households that had childrein O
17 years ofiagerere completed across thiSA. As previouslydescribed one eligible child per
householdwwas randomly selected for the detailed questionnaire and childrenpcthl s
healthcaresneeds were oversampled to allow for more robust data estirhatesspondent was
an adult (usually a pareniyho hadknowledge of the health status of the surveyed chiifek
overall weighted response rate was 40.7%. The completion rate for households ted ithig
survey was"69:7%. The United States Census Bureau conducted a nonresponseybisatoanal
the 2016 MCH?" and concluded that, although response was higher in geographical locations
where income was higher, there is no strong or consistent evidence -oéspomnse bias.
Additional, information about the NSCH methodology is available fitven Data Resource
Center for,Child & Adolescent Health (http://www.childhealthdata)org/
Participants
Details regarding participant selectibave beempreviously described for this sampfeBriefly,
the sample*consisted of individuals with a current condition of CP and individuals who never had
CP or any of the following conditions that were available in the 2016 NSCH: epileljpsy
disorders,genetic disorderscystic fibrosis Down syndromegdevebpmental delayintellectual

disability, autism or severe difficultly walking. Several variables used in the current
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investigation were not administered to children 5 years of age and youngeforéethe final

sample was restricted to childraged6 to 17 years old. Approval from anstitutional review

board was not necessary because the data used in this investigation are publicly available and
dedentified.

Criteria cammonlyusedto classifyspecific characteristics dEP were not available in the
2016 NSCH(e«q. the Gross Motor Function @assification System) On the other handhe
respondent’s'subjectiveport of the child’sonditionseveritywas available for all participants
and includeeeither'mild’ or ‘moderate or severe
Outcome measures
Respondentssanswered the following prompt: ‘Has a doctor or other healthcadepewer told
you that this child has [specified disorffrThe child was considered to have a mental health
disorder If the) respondent reported carrent condition of degession, anxietyproblems,
behavioral/conduct problemsor attentiondeficithyperactivity disorder The child was
considered.to not have a mental health disorder if the respondent repottedtheocondition or
the child had=theondition, but not at the time of the survéjultimorbidity was defined as
havingtwo or'moreindividual mental health disorders.

Predictorvariables

A dichotomous variable (yes/no) for participation in activities was determindae i child
participated in one or more extracurricular organized activitidessons after school or on the
weekends . in the past 12 month&ctivities included sports teams or lessons, clubs or
organizationsyxand any other organized activities or lessons.

A dichotemous variable (yes/no) foiiffttulty with friendshipswas determined by the
following prompt ‘Compared to other children his or her age, how much difficulty does this
child have making or keeping frierRisThe child was defined as having difficultyith
friendshipsif the respondent answered little difficulty/a lot of difficulty’. The child was
defined as.not.having difficulty with friendships if the respondastveredno difficulty’.

A dichotemous variable (yes/no) foulby victimizationwas determined by how well the
following phrase described the childhis child is bullied, picked on, or excluded by other
childreri. The child was defined as experiencindly victimization if therespondent answered
‘definitely trué or ‘somewhat tre. The child was defined as not experiencing bully

victimization if the respondent answered ‘not true
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Covariates

Chronic painis a problenin individuals with CP ands associateavith lower quality of life°
behavioal and emotional problem&® and other mental health disorders, such as anxiety and
depressiofi. Therefore,chronic painwas included asa covariate A dichotomous variable for
chronic pain.ffes/ng was determined if the child ha#REQUENT or CHRONIC difficulty

with ‘repeated/ochronic physical pain, including headaches or other back or body pain
previously“describedOther covariates included age, sex, ethnic group, and household poverty
statusas a‘ratio of the federal poverty line

Statistical analysis

To account fanthe multistage and complex survey design of theNeBOH, we usedsampling

strata and=the primary sampling unit to obtain correct variance estimation, and weighted
estimates to account for oversampling, survey-m@ponse, and distribution dhe target
population, Fatistical analyis was performed using SASersion 9.4(SAS Institute, Cary, NC

USA) with, statistical gnificance determinedby p-values less tharD.05 and two-sided
confidencerintervals (G). Unweighted sample sizand weighted estimates dll variablesas
percenages(95% Cl) arepresented. Group differences for all categorical variables were tested
using y* tests Data regarding the severity of CP are not validated. Therefore, this vasgable
reportedwith” descriptivecharacteristics to better characterize the CP sarbptdhas not been

used to adjusthe statistical analysesNe also examined the correlation between the three
predictor variables for the total sample usingghecoefficient.

Weighted™naltivariable logistic regression analyses were performed with mental health
disorders (yes/nas the dependent variable and group (CP vs controls) as the primary exposure
variable. Model 1 adjusted for age, sethnic grouphousehold poverty status, and chronic pain.
Then, he _predictor variables were addéa the multivariable logistic model based on the
significance of correlation among the three predictor varidblethe total samplelf the three
predictor variables weresignificantly correlatedwith one another they were modeled
individually-in~addition to the variables in model 1 to redwodlinearity. The interaction of
group by predictor variables was examined for each outcibmet significant, it was removed
from the model.Goodness ofit for each model was examined using thest&tistic Since

multivariablelogistic regression is evedtiven, we followed the recommendation by Peduzzi et
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al?® and only performed multivariable logistic regression analysis when the nofréeznts per
variable was greater than fidr each outcom#o limit bias in estimating regression coefficients.

In the event thathe oddsof a mental health disorder wenet significantly increased in
children with CP after adjusting fahe variablesn model 1,subsequentmodels were not
performed _because the association between CP and that mental health disordmowaed
for. Interpretationgre made based on the structure of the logistic regression models; that is, the
predictorsarethe aforementioned social factors and the response vaaabléheindividual
mental health*disorderdndividuals whohad missing data for all variables in the logistic
regression models, which represented less Barfor CP and controf$* were included in the
analyses.

RESULTS

The descriptiveeharacteristics of participants are presented in Tiali)é the children with CP,
just over half $6.6%) had moderateor severedisability. There was ncstatistical difference
between groups foage, sex, or household poverty status. Theas avstatistical difference
between groups fahe distribution ofethnic group(p=0.005),and children with CP had higher
prevalenceofuchronic pain compared to control§<0.001) Children with CP had lower
prevalenceof participation in activities(p<0.001) and higherprevalenceof difficulty with
friendships=(<0.001) andbully victimization (p<0.001) compared to controlsin the total
sample, participation in activities was significantly correlated with difficulty witbntiships
(phi=—0.14, p<0.00) andbully victimization phi=—0.10, p<0.002); difficulty with friendships
was signifieantly correlatedith bully victimization phi=0.44,p<0.001).

Childrenwwith CP had higher prevalence of depression (7.8%, ;2pZ%017, anxiety
(30.2%, 6.2% p<0.00), behavior/conduct problems (27.3%, 4:9%<0.00]), attention
deficithyperactivity disorder(19.5%, 7.1% p=0.030Q, and multimorbidity 22.3%, 52%;
p<0.001) compared to controls.

The adjusted odds of mental health disorders are presented inllTéter adjusting for the
variables_inmodel 1, the odds of depressi@uds ratiofOR] 1.4; 95% CI 0.63.8 C-statistic
0.72) andattentiondeficit’/hyperactivity disorde(OR 1.7; 95% CI 0-64.6 C-statistic0.64)were
no longer significanyl increased irchildren with CP; however, the odds of anxi¢BGR 4.4;
95% CI 2.39.0 C-statistic 0.65) behavior/conduct problem®©R 3.9; 95% CI 1411.3 C-
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statistic0.66) and multimorbidity(OR 2.8; 95% CI 147.0 C-statistic0.61)weresignificantly
increased in children with CP.

There wasno significant group bypredictor variableinteraction (all p>0.05). When
participation in activities was added to model 1, the odds of anxd&y4.0; 95% CI 1.98.5 C-
statistic 0.66);,behavior/conduct problem@R 3.7; 95% CI 1-310.4 C-statistic 0.67) and
multimorbidity (OR 2.6; 95% CI 1-46.4 C-statistic0.63) remained significantly increased in
children"with"CP. When difficultyvith friendships was added to model 1, the odds okiaty
(OR 2.1; 95%Cl 0.94.6 C-statistic0.75) behavior/conduct problem{®R 1.7; 95% CI 0.5
5.7, C-statistic0.80) and multimorbidity(OR 1.1; 95% CI 042.9 C-statistic0.77) were no
longer signifieantly increasede. attenuatedj children with CPWhenbully victimizationwas
added to model 1, the odds of behavior/conduct prob{@Rs2.5; 95% C10.7-8.4 C-statistic
0.75)and multimorbidity(OR 1.9, 95% CI0.7-4.8 C-statistic0.72) were attenuatedwhile the
odds of anxietyfOR 3.4; 95% CI 1+6.9 C-statistic0.72) remained significantly increased in
children with CP.

DISCUSSION

The princifal finding of this investigation is thatsial factors were associated wihhigher
prevalenceasf mental health disorders children with CPafter adjusting folsociodemographic
variables.and chronic pai8pecifically, difficulty with friendkipsaccounted for thassociation
betweenCP andanxiety, CP andbehavior/conduct problems, a@dP andmultimorbidity. Bully
victimization accounted for theassociation betwee@P and behavior/conduct problemand
multimorbidityaMoreover, interactiosof group by social facterwerenot significant forany of

the mentalthealth disordeirs the present study, suggesting thatdien with CP demonstrate a
similar pattern of association between these social factors and mental health disorders as the
peers without CP.

Our finding.of lower participation in activities in children with CP is consistent with previous
studies*™'? Many factors can lead to low participation for children with. GRysical factors
(e.g. pain_lew physical activity levels developmental comorbiditiegée.g. communication
impairments).,and environmentafactors can independently or synergisticallgffect social
participation As potential evidence againstir hypothesis, when participation in activities was
added to model 1, the increased oddselectedmental health disorders persisted in children

with CP (Table Il). However, here is limited evidence to suggest that participation in and of
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itself may not affect peer relations in this population because participation s$ymatymous
with inclusion For examplethere is evidence that parents’ efforts to facilitate social idesv
for children with CRarenot associated with quantity and quality of friendsfips.

We found that 75% of respondents reporting ashifd with CP reportedthat the childhad
difficulty with.friendships compared to 178bcontrols. Evidence suggeskst children with CP
value social and emotional networks® especially friendship® However, these children also
reportlower'secial support from friends compared to children without*@#hich is consistent
with a previeusstudy of childrdsorn pretermhaving fewer friend$® In the current study, when
difficulty with friendships was added to model 1, the increased oddsl@ftedmental health
disorderswereattenuated in children with CHablell). The® findings suggesan association
betweendifficulty with friendships and mental health disorderschildren with CP This is
consistent withy a longitudinal study that foufritendshipsmitigated the risk of developing
mental health _disordeiim adolescentsvithout CP'’ Therefore it is important to dentify the
factorscontributing to tle gapbetween the desire and need for friendsfipsand the perceived
fulfillment offriendships® in children with CP.

The importance of friendships on lessening the burden of mental health disoctietesan
additional=provision on the protective effects on being bulffe@hildren and adolescentgho
have higherperceived support of friends have a lower propensity to bully or be Blilitie
current study, children with CP had a higher rate of bully victimization comparezhtmis,
with a prevalence in over ha5%) of the CP group. Children with CP are at an additional risk
for bully vietimizationbecause othe physical vulnerabilities and social stigma associatdud wit
disability.**2%in the generahdolescenpopulation, bully victimization has detrimental effects
on mental healthsuicidal ideation selfesteem and overallquality of life?**® Further, the
association between bully victimization and mental health problems has been shown to be
bidirectional’® In the current study, when bully victimization was added to model 1, the
increased_odds of anxiety persisted, kbe odds of behavior/conduct problems and
multimorbidity were attenuated in children with CP (Table These data suggest that bully
victimization',accounts for the CBehavior/conduct problems and -@GRiltimorbidity
associationsThe findings support the ne¢d improvebullying policies and develop programs
that promote resilience to bully victimization in this population to improve mental health

profiles.
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Study limitations
First, this isa crosssectional and observationstiudy thus,we could notdetermine causalitgr
directionality in association between exposures and outcomes, as well as undheasure
confounding variables Other comorbidities (e.g. intellectual disability, communication
impairments;.epilepgyare prevalent in the CP population and are associated with risk factors for
mental health disorderSecondthe NSCH survey methagsesparent/guardian proxy reporg
instead“ofselfreporing. Further, itwas not possible to verify conditions throughagnostic
evaluation™or~review of medical records. Therefore, conditions satgect to bias and
misreporting. Third,commonlyused criteria to classify CP characteristisach as th&ross
Motor Function, Classification Systemare not available in the N3 survey, as previously
noted. Pinquat? conducted a systematic review of bullying in children and found that children
with more visible chronic physical conditions were more likely to have reporteg bul
victimization compared to children with less visible chronic physical conditiarnsrd-stidies
incorporating the degree and/or visibility miotor impairment(e.g.the Gross Motor Function
Classification=Systejnas a factor for the development of mental health disorders may provide
further insightiFourth there were largdifferences in sampé sizebetween groupdsHowever, he
prevalence.rate of Cid the 2016 NSCHs similar toprevious reports fronthe USA, andthe
comparisen”group is a nationally representative group of children without developmental
disabilities. Therefore, statistical analyses incorpordgnoup’ as the primary exposure variable
in this studyis representative of the CP population in terms of prevalence and maliteal
insight abeut"the deviation of outcomes meas(eas anxiety)from what is typical in a nen
disabled population of children.

In conclusion, the concerning prevalence of mental health disorders in children ftta@6P
be accounted for by mddible social factors. Social development is a complex, dynamic, and
interactive construct that is affected by many factors associated with CP. Loweipaton
was not associated with mental health disorders in children with CP in the cutréyt st
however, partiCipation is not synonymous with full inclusion. Friendships are impddant
master develepmental tasks &od psychosocial functioning in adulthood. Further, friendships
protect against the mentally harmful effects of bully victimizatiwhich is also associated with

adverse mental health and functioning. These data may suggest the need|fandamaotional
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support of friendships, promoting inclusivity among peers, and mitigating bullymzetiion or
increasing resilience to bullying children with CP.
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Table I: Descriptive characteristics and social factoygroup

CP Controls
n=111 n=29 909
Percentag€d5% CI) Percentag@5% CI) p
Descriptive eharacteristics
CP severity
Mild 43.4 (25.3-61.6)
Moderateor severe 56.6 (38.4-74.8)
Age 0.31
6-11y 40.4 (21.9-58.9) 50.2 (48.9-51.6)
12-17y 59.6 (41.1-78.1) 49.8 (48.4-51.1)
Male 62.8 (46.4-79.2) 49.3 (48.0-50.6) 0.11
Ethnic group <0.01
Non-Hispanicwhite 60.7 (41.7-79.7) 51.5 (50.1-52.8)
Non-Hispanic black 27.1 (8.1-46.0) 12.5 (11.6-13.5)
Hispanic 10.8 (0.0-22.0) 25.7 (24.2-27.2)
Other 1.4 (0.2-2.7) 10.3 (9.6-11.0)
Household"poverty status 0.67
0-199% 50.6 (32.3-68.9) 43.7 (42.3-45.1)
200-299% 9.7 (2.8-16.5) 15.0 (14.1-15.9)
300-399% 13.2 (3.5-22.9) 11.0 (10.4-11.6)
>400% 26.6 (9.6-43.5) 30.3 (29.3-31.3)
Chronic pain 39.0 (20.6-57.3) 7.6 (6.9-8.3) <0.01
Social risk-factors
Participation in activities 49.6 (30.6—-68.5) 80.5 (79.2-81.7) <0.01
Difficulty with friendships 75.2 (60.5-89.9) 16.7 (15.8-17.7) <0.01
Bully victimization 55.0 (36.7-73.2) 19.3 (18.2-20.3) <0.01

Weighted data and analyses are prese@Bdcerebral palsy; Cl, confidence interval.
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Table Il :'Multivariable logistic regression models for mental health disorders in childrefCRith

Model 72

Participation in
activities and

model 1

Difficulty with
friendships and

model 1

Bully
victimization

and model 1

OR (95% Cl)

OR (95% CI)

OR (95% Cl)

OR (95% CI)

Depression

CP (reference:controls) 1.4 (0.6-3.8)
Anxiety

CP (reference:controls) 4.4 (2.1-9.0)
Behavior/conduct problem:

CP(referenee:controls) 3.9 (1.4-11.3)
ADHD

CP (referenceicontrols) 1.7 (0.6-4.6)
Multimorbidity.

CP (reference:controls) 2.8 (1.1-7.0)

Not performed

4.0 (1.9-8.5)

3.7 (1.3-10.4)

Not performed

2.6 (1.1-6.4)

Not performed

2.1 (0.9-4.6)

1.7 (0.5-5.7)

Not performed

1.1 (0.4-2.9)

Not performed

3.4 (1.7-6.9)

2.5 (0.7-8.4)

Not performed

1.9 (0.7-4.8)

®Model 1: adjusted for age, sex, ethnic group, household poverty status, and chronicegtite M\Hata

and analyses-are present€®, cerebral palsy)R, odds ratio; Cl, confidence interyAIDHD, attention

deficit/hyperactivitydisorder.
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