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Introduction

Adults with cerebral palsy (CP) represent a growing population whose health status and
healthcare needs are poorly understood.! Mortality records reveal that death due to ischemic
heart disease and cancer is higher among adults with CP;2 however, there have been no
national surveillance efforts to track disease risk in this population. We examined estimates
of chronic conditions in a population-representative sample of adults with CP.

Methods

We used the Full Year Consolidated and Medical Conditions files for 9 years of the Medical
Expenditure Panel Survey (MEPS) (2002-2010). MEPS is an ongoing, nationally
representative survey of the U.S. civilian, non-institutionalized population, conducted
annually by the Agency for Healthcare Research and Quality.3 Data are collected by
interviews, with a single respondent for the household, with a mean response rates of 60%.
The survey has been reviewed and approved by the Westat IRB, established under a multi-
project assurance granted by the Office for Protection from Research Risks; the requirement
for informed consent was waived. Adjustments were made for the complex survey design of
MEPS. Adults were identified as participants with congenital or infantile CP if an ICD-9-
CM Diagnosis Code of 343 was associated with an office-based, hospital outpatient, or
emergency department visit, a hospital inpatient stay, or a prescription medication.

Age-adjusted prevalence rates for 8 chronic conditions were evaluated in adults with and
without CP, a subset of the priority condition section defined by s US Department of Health
and Human Services workgroup, selected to reflect lifestyle-related behaviors: diabetes,
asthma, hypertension, other heart conditions (including cardiovascular disease, heart attack,
angina, and other cardiovascular conditions), stroke, emphysema, joint pain, and arthritis.
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For each, a logistic regression model was fitted, adjusting for age, sex, weight status, race/
ethnicity, marital status, education, income, type of health insurance, physical and mental
health, physical activity, disability, metropolitan statistical area, and geographical location.
All analyses were completed using Stata, version 13 (StataCorp LP), with 2-sided 95%
confidence intervals to determine significance.

Of the 207,615 adults included, 1,015 had CP. Participants with and without CP differed on
many characteristics, including age (58.2 vs 45.4 years), sex (65.9% vs 51.7% male) and
race (92.7% vs 69.0% white) (Table 1).

Age-adjusted prevalence of all chronic conditions were significantly greater among adults
with vs without CP, including diabetes (9.2% vs. 6.3%), asthma (20.7% vs. 9.4%),
hypertension (30.0% vs. 22.1%) and other heart conditions (15.1% vs. 9.1%), stroke (4.6%
vs. 2.3%), emphysema (3.8% vs. 1.4%), joint pain (43.6% vs. 28.0%), and arthritis (31.4%
vs. 17.4%) (all: p<0.001). Adjusted odds ratios were significantly different for all conditions
except diabetes and ranged from 1.32 (95% ClI, 1.04-1.67) for hypertension to 2.03 (95%
Cl, 1.39-2.97) for emphysema. Age, sex, weight, physical disability, overall health and
physical activity were also associated with chronic conditions (Table 2).

Discussion

In this population-based sample, adults with CP had significantly higher odds of chronic
diseases compared with adults without CP-raising important questions about preventable
health complications in this population.

Accelerated functional losses are a concern in the aging CP population. A large percentage
of individuals who were once mobile eventually stop ambulating, due to fatigue, inefficiency
of gait, and/or muscle and joint pain.? The current findings demonstrated that level of
mobility impairment was strongly associated with chronic conditions.

This study was limited by the inability to determine cause-effect relationships between CP
and chronic conditions; reliance on self-report data from a household member; and a
borderline acceptable (60%) response rate. The sample of adults with CP may not be entirely
representative of the total population of adults with CP. Approximately half of adults with
CP reported having a minor or no disability, suggesting that the group was particularly high
functioning. Future efforts are needed to better understand the healthcare utilization
associated with chronic conditions for persons with CP and to characterize the relationship
between mobility impairments, sedentary lifestyles and chronic conditions.

Acknowledgments

Drs. Mark Peterson and Elham Mahmoudi had full access to all the data in the study and take responsibility for the
integrity of the data and the accuracy of the data analysis.

Funding Sources

Dr. Peterson is funded by the National Institutes of Health (1KO1 HD074706).

JAMA. Author manuscript; available in PMC 2016 May 10.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Peterson et al.

References
1

Page 3

. Peterson MD, Gordon PM, Hurvitz EA. Chronic disease risk among adults with cerebral palsy: the

role of premature sarcopoenia, obesity and sedentary behaviour. Obesity reviews. 2013; 14(2):171-
182. [PubMed: 23094988]

. Strauss D, Cable W, Shavelle R. Causes of excess mortality in cerebral palsy. Dev Med Child

Neurol. Sep; 1999 41(9):580-585. [PubMed: 10503915]

. Cohen JW, Monheit AC, Beauregard KM, et al. The Medical Expenditure Panel Survey: a national

health information resource. Inquiry: a journal of medical care organization, provision and
financing. 1997; 33(4):373.

. Murphy K, Molnar G, Lankasky K. Employment and social issues in adults with cerebral palsy.

Archives of Physical Medicine and Rehabilitaiton. 2000; 81:807-811.

JAMA. Author manuscript; available in PMC 2016 May 10.



Page 4

Peterson et al.

¢00'0
9€L'0
650
€900
€000

100°0>
100°0>
6610

100°0>
100°0>
100°0>
100°0>

100°0>
100°0>
100°0>

100°0>
Y170

100°0>
1980

100°0>
100°0>

§'08-L'TL T9L 9'v8-L"18 T'es *% VSN
6'G¢—€'81 L x44 Tve-9'1¢ 6'¢cc SO
L2r-9'¢E T8¢ 9'LE-6'V¢ '9e yinos
€0e-€ce €9¢ €¢€¢-01¢ c'ee 1SaMPIIN
0'2L1-6'6 ¥'ET L'6T-8'LT L'8T *ISe3YLION

% ‘uoifiay o1ydesbos

6761 7'e TST-TVT 9T x90URINSUl ON
£2¢-6'1¢ '8¢ §GT-SVT 67T +AJuo soueinsul a1jgng
T2¢L-6'€9 0'89 TTL-L'69 7'0L aoueunsul ajeAld Auy

0% ‘@ourINSU| Jo adAL

L'€60 €¢ 0'2-09 59 ¥306Y J3L10
€e-GT v'e Tvi-v'¢t 44 xUBDLIBLUY UBDIX3IA JO DludsSIH
L'e-GT ¢ 0¢1-9'0T €11 £{08|g OluedsiH-UON
L'¥6-L'06 126 10.-8°L9 069 *8HUM OluedsIH-UON
9% ‘ANoluLa/30RY
8Vr—1'9¢ 9'0v 9T1-6'0T €11 Anpgesiq eaisAud a1enas
TT1-L9 6'8 Ts-Ly 61 esIq [ed1SAyd a1elapoN
€EGEWY L8y ¥'¢8-G'18 0¢8 Anjigesig oN Jo Jouln
snyeis Aujigest@ |eatsAyd
9'Gyr—C'LE Vv T0€-€'6¢ L'6¢ (zWw/Bx 0E<1ING) 35300
8've-L'LC 1€ SYE-8'€EE e (;w/Bx 6'62-52 1ING) WbIBMIBAO
0'6¢-6'T¢ ¥'se 6'vE-0vE V've (zW/Bx 6'%2—5'8T 1N Q) LI [ew.IoN
6'¢-L0 0¢ 8197 LT (w/Bx 581> 1) WbemIBpUN

% ‘Kiobered [INg Ag snieis 1yBrap
€0.-9T9 659 02518 LTS x% ‘3[eN
LG'65-€6'95 61°85 8G°Sy—20'GY 8¢°Sy +SIeak ‘aby

:S9]qe1LIeA JUspUadapu]

anjea-d

1D %56 abe1usatad parybiapn 1D %56 abelusdtad paiybiapn

aoualaylg

(STO'T=U) O Yy (009'902=U) dD INOYUM

Author Manuscript

"1aAQ pue 8T saby ‘As|ed [eigaiad INOYIIM pue YIIM S)NPY JO SonsLialorIeyD

T alqeL

Author Manuscript Author Manuscript Author Manuscript

JAMA. Author manuscript; available in PMC 2016 May 10.



Page 5

Peterson et al.

"RANING [aued annpuadx3 [edIpalN 0T0Z—-200Z Y3 4O S9|1 UOIIPUOD PUB PJOYasNoY ay} WOJ) SSWO0D eleq :994N0S

'snyels Burows

10 ‘SNJejs aWodUI PIOY3SNOY ‘UOIBINPS JO S|aA8] 1sayBiy ‘sniels |eyrew Jo sabejusasad paryBlam 1og 4O INOYIM S)npe 0} pasedwod 4D Yim SHNpe Usamiaq Saoualailp JuedlublS ou 81am aiay ] 810N

“SfenpiAIpul

T08'T0Z PUe 8170'66T Usamiaq pabuel [apow uoissaibal yoes 1oy sazis ajdwes [eul} ayl ‘siybram aanisod-uou yiim sased pue ejep Buissiw o) Buljj01IU0d Jaly "SI014a pepues ayl ojul eiep Buissiw sy} Jo
Aurepsoun ay) a1e4odiodul 0] J8pJo Ul Pasn alam sajewnss abesane ‘1s)ealay] “erep Jo 18 319|dWwod Yoea J0J SUOINPUOD J1UOIYD JO 99Us|eAId JO UOITRWISa-8) SE ||9M S ‘S|apoLU UoIssalbal Jo UonewNss-al
10} MOJ[e 0} PaYesld aJaM BIep JO S19s 819]dWod aAl4 ‘sanfeA Buissiw ajewnss 0] anbiuyds) uoneindwi ajdninw e pasn am ‘sajgeLieA Juspuadapul Jay1o | pue asayl Jo4 "aburl 94GT—S 8y Ul sayes asuodsaiuou
pamoys snyels Burjows pue ‘uorredionied Alanoe jeaisAyd ‘Anjigesip [eaisAyd ‘(1ING) xapul ssew Apoq Buipnjoul ‘sajgeLien [e1anss ‘9%e—0 WoJ) pabues Ajjesausb sayes asuodsaiuou o1y19ads-a|qeLieA 810N

“80Rl IN0ge uonsanb ay) 01 sesuodsa 18yl Aq ‘a0l Jaylo
10 ‘@MyM D1uedSIH-UON ‘Yoe|q d1uedSIH-UON Se PaljISSe[o 819M SIBUIQ "UBILIBWY URdIX|Al J0 dluedsiH se uibLio d1uedsiH o 8q 0) Bulwied aoel AUe JO S|ENPIAIPUL PaIBPISUOD aM ‘ANDIUYIB/o08I 104 (810N

(OYHY) Alfend pue ydoeasay areayljeaH Joy Aouaby ay Ag ybram parjddns ayy Buisn sarewinss
11e palybiam pue ‘Sq3IN Jo ubisap AaAins paijilesis pue palalsn|o ay) 10y eep palsnipe am sasAfeur |je 104 'S|apowW UoIssaifal pajewwlsa ay ul sajgelien Aloyeur|dxa auy) aJe pals| Sa|qelteA ay ) 810N

100°0> GYE-€'82 7’18 LIT-T'LT VLT *SHYMY
100'0> L'Lv—v'6€E 9ty §'82-G'/2 0’82 <ured yutor
100°0> 6797 8¢ GT-€T 7T «BUWasAydwz
100°0> A 9v LA €e «M0AS
100'0> v'L1-6'CT T'GT €668 16 £SUOIIPUOD HeaH J8yl0
100°0> G'Ee-1'9Z 00¢ v'2e-8'1¢ 122 <uotsuauadAH
100°0> TYe-€LT L0g L'6-T'6 7'6 *ewyisy
100'0> TTI-¥'L 76 G§'9-T9 €9 «S3)2qeIq
0% ‘9oUd[eAald palsnipy-aby
:S9|qelJeA Juspuadaq
G690 T'€Z-¥'9T L'6T 602002 702 1aows
100°0> L'Tr-7se 0'6¢ €85-T'LS 11§ (199 Jad sAeq €=) Aunndy [eatshyd seinfay
100'0> e8-TLL 208 1'€6-9'26 8'26 «% 'UHE3H [BIUSINl PO0D
100°0> 7'69-9'T9 §'G9 v'18-1'98 1.8 «% ‘UNeaH pooo
anjen-d 1D %56 abejuaniad paiybiapn 1D %56 abejuaniad pa1ybiapn
aouaIayIa (§T0'T=U) 4O YuM (009'902=U) dD INOYUM

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

; available in PMC 2016 May 10.

JAMA. Author manuscript



Page 6

Peterson et al.

*3LI02]IN0 8SLaSIP J1UOIYD Lors pue ¢ UssMIa] LOIIRIDOSSE ay) 10) S|D%G6 Pue SO (8rerrealun “a°1) paisnlpeun

q

"UO13EI0|

a1ydesBoab pue “eate [eansnels ueljodonaw ‘souRINsUI Yijeay Jo adAl ‘A1o1uye pue 8.l ‘Siels [ellew ‘[aAs] BWooul ‘uo1eanps Buipnjoul saleLeAod o1ydelBowapo1dos snosunu 1oy paisnipe ae sjapouu |[e ‘UonIppe U] "palou se 1dsoxe paisnipe a|qeLieAn|nw e s)nsal v,

ealy [e2NISNEIS BN [O0dONSIN-VSIN {100UIS UBIH-SH Xapul SSelN Apog-1INg {[eAISIU] 8UBPHUOD-|D SUONEIASIGAY

6CT-LTT €T 62T-00T +2T SUV-I€e  TL€  vIT-T10T 0T <C€T-L0T 6TT  80T-L60 20T 60T-660 ¥OT 20T-880 G60 (48xowis-UoN :90uBIBIRY) SNIelS Bujows
LTT-80T €TT 8TT-OTT +#TT 680-2,0 080 90T-260 TOT 860-€80 060  ¢OT-760 860  ¥60-880 T60 060-280 980 (133 Jad sheq g> :80usJ8)eY) ANAROY [edlsAyd Jejnbey
96'0-€8'0 060 98020 180 ¥T'T-880 00T 60280 680 €.0-T90 90  LOT-€60 00T  SOT-€60 860 CU'T-/60 ¥OT  (UHESH [BIUSIN 400d :30UBI3J0Y) UI[E3H [BIUSIN Parey-4I3S
19°0-650 850 650-¥S0 950 870660 €0 090250 950 650-6v0 S0  L¥O-T¥O w0  ¥50-6¥0 TS0 ¢r0-L€0 6E0 (yareaH 100d :80UBIBJOY) UHESH Parey-4I3s
€SY-€0v [TV SYvL6€  T¢v  L0€-€E€T 89T ZT'T¢8T 6T 97€89C 96T  €0T6LT 6T IST-2rT 67T T.T-8'T 65T Annigesiq@ reaisyd a19nss
1G€¥0€  92€ 6EV¥8E TV 92¢¥ST /8T €8T-€ST 29T T0C-IST w1 LLT-LYT 79T  ¢ST-€€T 2T  09T-2€T SrT esiq [edIsAyd 81elapoN
(A1]1qeS1Q ON 40 J0UlA :89UdIa)9Y) sn1els Aljigesia [edisAuyd
122002 0Tz 08T-99T €LT €TT-S80 860 69T-0ST 6GT 8TT-960 LOT  9€T-TCT 82T  Y6E6SE 9LE  TLV-S0T LEV (zw/B> 0E<1NG) 85800
YST-0V'T  9V'T  €€T-¥¢T 82T 660-v.0 S80 VYET-6TT 92T LTT-960 90T 0T'T-66'0 v0'T v6T-8.T 98T TOC-ELT 98T (zw/Bx 6'62-52 1Ng) WBlemIan0
180-,60 890 8L0-190 690 0.Z-95T S0Z 9TT-080 [60 ¥¥r1-/80 <¢I'T  SUT-I80 960  0L0-6v0 650 €Ey0-¥Z0 2€0 (w6 g'8T> 1NQ) WbBremspun
(aybiapn [ewaoN :aouadagey) A10ba18D 1INg AQ sn1els 1yBiapn
GLT2Z9T 89T LTT-TTT  #TT 2,060 +90 09T-S¥'T €ST 260-.L0 +80  TI80-¥.0 8,0  880-280 G80 980-9.0 180 (srewN :eouBIRgaY) X8S
90'T-S0T 90T €0T20T €0T SOT-v0T GSOT 660860 660 90T-S0T 90T  SOT-¥0T 0T  /0T-90T 0T SOT-¥0T SOT abv
G86-90v [8v B0VE8Z OvE LIS/-TLE 0SS 66C-V6T I¥Z IVS80C 80t  pIV-S/C LEE  £8€-957 EIE IEE€607 97 sesAjedy paisnipeuy) ASfed (8192180
TI2-86T TLT  99T-0TT GET [6¢66T €0¢ L0C-T€T G9T GT¢8TT 6ST  9.T-2lT oyt L9T¥0T 2€T 191260 8TT Asred reagasad
1D9%G6 Oned 109%G6 oned 109%S6 Ooned 10%S6 Ohned 109%S6 oned 1D %56 oned  10%S6 oned 10 9%G6  oney SeIqeHBA
sPPO SpPO SpPO spPPO sPPO spPO SpPO SpPO
99€'66T = U 870661 = U 76,661 = U T08TO0Z = U TLL'66T =U 6€9°66T = U 19566T = U G€6'00C = U
SUYMUY ured ior ewasAydw BwIylIsY aMons SUOIIPUOD ME3H 183410 uoisuanadAH sa19qelq

‘As|ed

[egaJtad 1noyum sy npe o} pasedwod se Asjed [e1galad YIIM S1 npe J0J S81eLIBA0D 199]3S SNoLIeA pue ‘sniiylie ‘ured julol ‘ewssAydws ‘ewyise ‘9X041s ‘SuoIlpuod 1eay Jaylo ‘uoisualiadAy ‘se1agelp Jo serewnsy

Author Manuscript

Author Manuscript

¢ dlqeL

Author Manuscript

Author Manuscript

JAMA. Author manuscript; available in PMC 2016 May 10.



	Introduction
	Methods
	Results
	Discussion
	References
	Table 1
	Table 2

