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Objectiues: To understand preventive healthcare use by males w i t h mul t ip le sclerosis (MS). 

Study design: Cross-sectional survey w i t h secondary comparative data. 

Methods: Primary survey data were collected f r o m male veterans w i t h MS (n = 1142) and 

compared w i t h nat ional surveillance data fo r a general veteran populat ion (n = 31,500) and 

a general populat ion (n = 68,357). Analyses compared use by group and ident i f ied variables 

associated w i t h service use by male veterans w i t h MS. 

Results: More veterans w i t h MS had a cholesterol check (93%) than the general veteran 

populat ion (89%, P < 0.001) and the general populat ion (78%, P < 0.001). More veterans w i t h 

MS had received annual inf luenza vaccination (69%) than the general veteran popula t ion 

(58%, P < 0.001) and the general populat ion (42%, P < 0.001). More veterans w i t h MS (81%) 

had ever received pneumonia vaccination than the general veteran popula t ion (67%) and 

the general populat ion (51%) (P < 0.001). Colon screening was received by 55% of veterans 

w i t h MS, 49% of the general veteran populat ion (P < 0.001), and 39% of the general pop­

ula t ion (P < 0.0001). Fewer veterans w i t h MS (34%) had received a prostate-specific antigen 

(PSA) test and digital rectal examinat ion than the general veteran popula t ion (46%, 

P < 0.001) and the general populat ion (36%, not significant). I n males w i t h MS, variables 

independently associated w i t h cholesterol checks were: wh i t e race [odds rat io (OR) = 3.75] 

and l i v i n g i n the south (OR = 1.95); variables independently associated w i t h inf luenza 

vaccination were increased age (OR = 1.03) and being a non-smoker (OR = 0.55); increased 

age was independently associated w i t h colon screening (OR = 1.02); variables indepen­

dent ly associated w i t h PSA testing were increased age (OR = 1.08) and being employed 

(OR = 3.31), and being unemployed was independently associated w i t h pneumonia 

vaccination (OR = 0.16). 
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Conclusions: More males w i t h MS received several recommended preventive heal th services 

(e.g. cholesterol and colon screening, inf luenza and pneumonia vaccination) than males 

w i t h o u t MS. The Veterans Health Admin is t ra t ion is meet ing many prevent ion needs i n 

males w i t h MS, bu t there is r o o m for improvement i n areas such as reducing disparities i n 

PSA screening and increasing respiratory vaccinations to meet nat ional targets. 

Published by Elsevier Ltd on behalf of The Royal Society for Pubhc Health. 

Introduction 

M u l t i p l e sclerosis (MS) is a ch ron i c p o t e n t i a l l y deb i l i t a t i ng 

neu ro log ica l c o n d i t i o n ' a f f e c t i n g a p p r o x i m a t e l y 400,000 i n d i ­

v idua l s i n t h e USA.^ H a v i n g a d i sab i l i ty , such as MS, is a r i sk 

f a c t o r f o r u n m e t hea l thcare needs.^ I n d i v i d u a l s w i t h phys ica l 

d isabi l i t ies r e p o r t d i f f i c u l t y accessing p r i m a r y care services,* 

a n d o f t e n l ack o p p o r t u n i t i e s to pa r t i c ipa te i n p reven t ive 

hea l thcare activities.^'*' L i t e ra tu re suggests t h a t disabled 

p o p u l a t i o n s are less l i k e l y to receive p reven t ive h e a l t h care. I n 

fac t , t he r e l a t i onsh ip is o f t e n inverse; i.e. as the l eve l o f 

d i sab i l i t y increases, the p r o v i s i o n o f h e a l t h ma in t enance 

services decreases.^'^'^ 

As a p o t e n t i a l l y u n d e r s e r v e d group , i n d i v i d u a l s •with MS 

m a y exper ience h e a l t h d isadvantages due to a l ack o f focus 

o n p r e v e n t i v e h e a l t h care c o m p a r e d w i t h the genera l p o p ­

u l a t i o n . People w i t h l i f e l o n g d i sab i l i t i e s exper ience t y p i c a l 

h e a l t h a n d ageing processes i n a d d i t i o n to id iosync ra t i c 

changes r e l a t ed to t h e i r p r i m a r y d i sab i l i t y . D i sab i l i t y - r e l a t ed 

concerns m a y displace p r e v e n t i v e h e a l t h care d u r i n g r o u t i n e 

v i s i t s . A l o n g w i t h d i s a b i l i t y m a n a g e m e n t a n d t r e a t m e n t o f 

t h e disease, v i g i l a n t a t t e n t i o n to p r even t i ve h e a l t h 

care is necessary to achieve c o m p r e h e n s i v e care a n d w e l l -

being.^ 

A b u n d a n t research has d e m o n s t r a t e d r educed m o r b i d i t y 

a n d m o r t a l i t y as a r e su l t o f r o u t i n e use o f p reven t ive 

hea l t hca re services. T h e Centers f o r Disease C o n t r o l a n d 

P r e v e n t i o n (CDC) r o u t i n e l y uses t h e Behav io ra l Risk Factor 

Surve i l l ance S y s t e m (BRFSS) to d o c u m e n t p reven t ive 

hea l t hca re u t i l i z a t i o n b y t h e US p o p u l a t i o n . These data are 

l i m i t e d because CDC BRFSS p u b l i c l y avai lable data are 

i n d i s c e r n i b l e at the l e v e l o f speci f ic d i s ab i l i t y , i n c l u d i n g MS. 

Equi tab le p r e v e n t i v e h e a l t h service p r o v i s i o n is necessary to 

p r o m o t e h e a l t h , preserve independence , a n d reduce /de lay 

c h r o n i c disease; h o w e v e r , h t t l e is k n o w n about the use o f 

a f u l l s p e c t r u m o f p r e v e n t i v e hea l thcare services i n persons 

w i t h MS. T h e c o n t e n t o f the BRFSS survey was r ephca ted 

a n d c o n d u c t e d w i t h i n d i v i d u a l s w i t h MS i n o rder to o b t a i n 

t h i s va luab le , c o m p a r a b l e popu l a t i on -based surve i l lance 

da ta f o r persons w i t h MS; i n f o r m a t i o n t h a t is key. to g u i d i n g 

p r e v e n t i v e h e a l t h care. 

MS is m o r e p r e v a l e n t i n f ema le s t h a n males.* As a resul t , 

h t e r a t u r e o n males w i t h MS is h m i t e d , i n c l u d i n g sparse data 

o n p r e v e n t i v e h e a l t h use i n males w i t h MS. The Veterans 

H e a l t h A d m i n i s t r a t i o n (VHA) is a large i n t eg ra t ed hea l thcare 

s y s t e m t h a t p rov ides care to nea r l y 30,000 i n d i v i d u a l s w i t h 

MS,^° m o s t o f w h o m are males . Thus , V H A a f f o r d s a r i c h 

da tase t o n ma le s w i t h MS, p r o v i d i n g a va luab le o p p o r t u n i t y 

t o i d e n t i f y p u b l i c h e a l t h d i spar i t i e s . 

The use o f several p reven t ive h e a l t h services ( in f luenza 

and p n e u m o n i a vacc ina t ions ; choles terol , co lon a n d pros ta te 

cancer screening) by ma le veterans w i t h MS a n d n o n - M S ma le 

cohor ts w e r e compared , a n d var iables associated w i t h 

p reven t ive service use i n males w i t h MS w e r e i d e n t i f i e d . Th i s 

s tudy is u n i q u e a n d va luable i n i ts p r o v i s i o n o f p r i m a r y data 

(us ing BRFSS i tems) o n p reven t ive hea l thcare use f o r a large 

cohor t o f males w i t h MS. 

Methods 

Design 

Pr imary data w e r e col lec ted u s i n g a cross-sect ional su rvey 

m a i l e d to veterans w i t h MS. Secondary data f r o m the n a t i o n a l 

CDC BRFSS survey s p a n n i n g the same t i m e p e r i o d w e r e 

d o w n l o a d e d to p rov ide c o m p a r i s o n group data. T h i s s tudy 

was approved by the I n s t i t u t i o n a l Review Board a t the Hines 

V A Hosp i t a l a n d the Off ice f o r the Pro tec t ion o f Research 

Subjects at the U n i v e r s i t y o f I lUnois at Chicago. 

Sample 

The sample compr i sed three cohor ts o f males: ve terans w i t h 

MS (n = 1142), general ve t e r an p o p u l a t i o n (n = 31,500) and 

general p o p u l a t i o n (n = 68,357). 

Veterans with M S 

Surveys were d i s t r i bu t ed a long w i t h 'member s ' m a i l i n g s ' f r o m 

a congress ional ly char te red veterans service o rgan iza t ion 

(VSO) to a n a t i o n a l cohor t o f ve terans w i t h a n I n t e r n a t i o n a l 

Class i f ica t ion o f Diseases (ICD)-9 diagnosis o f MS (diagnosis 

c o n f i r m e d by Veterans Benefi ts D e p a r t m e n t f o r VSO ehgi­

b i l i t y ) . Veterans A d m i n i s t r a t i o n (VA) researchers conduc ted 

the survey u s i n g the VSO m e m b e r s h i p m a i h n g address hst, 

w h i c h i n c l u d e d b o t h c u r r e n t users a n d non-users o f V A h e a l t h 

care. Surveys were d i s t r i bu t ed to 2777 males w i t h MS; 735 

w e r e r e t u r n e d unde l iverab le a n d the d e n o m i n a t o r was 

ad jus t ed to 2042 accordingly . Surveys were r e t u r n e d b y 1142 

male veterans w i t h MS. 

Comparison groups 

Compar i son group data w e r e de r ived f r o m the CDC BRFSS 

database. There were 264,684 respondents to the 2003 BRFSS 

survey; 160,284 females a n d 4543 i n d i v i d u a l s w i t h m i s s i n g 

data f o r ve te ran status were exc luded . A f t e r these exclus ions , 

the s tudy sample i n c l u d e d 99,857 a d u l t males f r o m the CDC 

BRFSS database f o r the c o m p a r i s o n groups. CDC- t ra ined 



898 P U B L I C H E A L T H 1 2 6 ( 2 0 1 2 ) 8 9 6 - 9 0 3 

i n t e r v i e w e r s i d e n t i f i e d the respondents ' gender d i rec t ly (to 

i d e n t i f y a d u l t m e n ) , a sk ing o n l y i f necessary. The general 

v e t e r a n p o p u l a t i o n i n c l u d e d those w h o served o n active d u t y 

i n t h e US A r m e d Forces a n d w e r e r e t i r ed or d ischarged f r o m 

m i l i t a r y service (n = 31,500); the r e m a i n i n g c o h o r t compr i sed 

the m a l e general p o p u l a t i o n (n = 68,357). 

Data sources 

The BRFSS survey is a s t andard ized i n s t r u m e n t used b y the 

CDC to m o n i t o r disease, hea l th , r i sk behaviours a n d p reven­

t i ve hea l thcare use w i t h i n the US populat ion. ' -^ U s i n g BRFSS 

i t e m s , p r i m a r y data w e r e co l lec ted f o r the MS cohor t a n d 

secondary data w e r e d o w n l o a d e d f o r the c o m p a r i s o n groups. 

M u l t i p l e sclerosis hea l th care questionnaire (MS-HCQ) 

Reliable a n d v a l i d ques t ions (exact ly worded) f r o m the CDC 

BRFSS survey^^ w e r e used to des ign the 72 - i t em MS-HCQ. The 

M S - H C Q assessed soc iodemographics (age, race, educa t ion , 

m a r i t a l status, e m p l o y m e n t , r eg ion o f residence), h e a l t h 

behav iou r s ( s m o k i n g a n d d r i n k i n g ) , comorb id i t i e s (diabetes, 

h y p e r t e n s i o n , hypercho les te ro laemia , co rona ry hea r t disease, 

s t roke, a s t h m a a n d pros ta te cancer) a n d p reven t ive h e a l t h 

service use (choles terol check, i n f l u e n z a a n d p n e u m o n i a 

v a c c i n a t i o n , c o l o n a n d pros ta te cancer screening) i n veterans 

w i t h MS. A d d i t i o n a l ques t ions w e r e added to assess MS 

disease d u r a t i o n a n d age w h e n diagnosed. 

CDC BRFSS database 

For t h e comparab le t i m e pe r iod , popu la t ion-based n a t i o n a l 

BRFSS survey data^^ (sociodemographics , h e a l t h behaviours , 

c o m o r b i d i t i e s a n d p reven t ive h e a l t h service use) we re 

d o w n l o a d e d to p r o v i d e n o n - M S c o m p a r i s o n group data. U s i n g 

f o r m u l a e es tabhshed by CDC, data w e r e w e i g h t e d to account 

f o r d i f f e rences i n se lec t ion p r o b a b i l i t y ( a m o n g geographic 

regions a n d adu l t s per household).^ ' ' 

Key outcome measures 

Sel f - repor ted rece ip t o f each p reven t ive h e a l t h service was 

measu red i n t e r m s o f e x i s t i n g r e c o m m e n d a t i o n s (endorsed by 

expe r t o rganiza t ions /guide l ines) . Responses were d icho to ­

m i z e d as yes /no to h a v i n g rece ived age-appropriate p reven­

t ive h e a l t h services w i t h i n r e c o m m e n d e d t i m e per iods . 

Choles te ro l check was e x a m i n e d f o r m e n aged >35 years i n 

the p r i o r 5 years. A n n u a l i n f l u e n z a v a c c i n a t i o n was assessed 

f o r ma les aged >50 years. Males aged >65 years we re eva lu­

a ted f o r ever h a v i n g rece ived a p n e u m o c o c c a l polysacchar ide 

v a c c i n a t i o n (PPV). I n males aged >50 years, c o l o n cancer 

sc reen ing was eva lua ted b y receip t o f a co lonoscopy w i t h i n 

t h e p r i o r 10 years or a s igmoidoscopy w i t h i n the p r i o r 5 years. 

I n m e n aged 5 0 - 7 0 years [45 -70 years f o r A f r i c a n A m e r i c a n 

(AA) m e n ] , pros ta te cancer sc reening i n the past year was 

e x a m i n e d b y pros ta te specif ic an t igen (PSA) test, d i g i t a l rec ta l 

e x a m i n a t i o n (DRE), PSA or DRE, a n d PSA a n d DRE. 

Statistical analyses 

Bivariate analyses 

Par t ic ipant characteristics. Bivar ia te compar i sons (Chi-

squared or t-tests) o f m a l e veterans w i t h MS a n d each o f the 

non-MS ma le c o m p a r i s o n groups (general ve t e r an p o p u l a t i o n 

and general popu la t ion ) w e r e m a d e f o r soc iodemographic 

variables (age, race, educa t ion , m a r i t a l status, e m p l o y m e n t , 

r eg ion o f residence), h e a l t h behav iours ( s m o k i n g a n d 

d r ink ing ) a n d n u m b e r o f comorb id i t i e s . For males w i t h MS, 

age at diagnosis a n d d u r a t i o n o f MS were described. Since 

m o s t p reven t ive h e a l t h services e x a m i n e d are r e c o m m e n d e d 

f o r adul ts aged >50 years (except cholesterol) , g roup 

compar i sons were m a d e f o r th i s age group . 

Preuentiue sen;ices. To assess d i f fe rences b e t w e e n use o f age-/ 

race-appropr ia te a n d r ecommenda t ion - spec i f i c p reven t ive 

h e a l t h services, Chi -squared tests w e r e used t o compare the 

p ropor t ions o f males w h o received each p reven t ive hea l thcare 

measure (males w i t h MS vs each n o n - M S group). 

Mul t iua r i a t e analyses 

For males w i t h MS, m u l t i v a r i a t e regression analyses w e r e 

used to i d e n t i f y variables associated w i t h the use o f each 

p reven t ive h e a l t h service. The dependen t var iab le (receipt o f 

p reven t ive h e a l t h service) was d i c h o t o m o u s , t a k i n g the va lue 

o f 1 f o r receip t o f the service ( i f age appropr ia te a n d r e c o m ­

mended) a n d 0 f o r n o t h a v i n g received the service. Separate 

m u l t i v a r i a t e logis t ic regression mode ls , ad ju s t ed f o r appro­

pr ia te variables, we re b u i l t to generate odds ra t ios (ORs) a n d 

95% conf idence in te rva l s (CIs) f o r each p reven t ive h e a l t h 

service. Several variables we re cons idered f o r i n c l u s i o n i n the 

m u l t i v a r i a t e analyses as i n d e p e n d e n t var iables . These 

i n c l u d e d soc iodemographic character is t ics (age, race, educa­

t i o n , m a r i t a l status, e m p l o y m e n t , r eg ion o f residence), dura ­

t i o n o f MS, age at MS diagnosis, h e a l t h behav iours ( smok ing , 

d r i n k i n g ) , a n d comorb id i t i e s . I n d i v i d u a l a n d groups o f cova­

riates we re e x a m i n e d f o r i n c l u s i o n i n each m o d e l to assess 

m o d e l fit. The m o d e l w i t h the best fit, based o n i n c l u s i o n o f 

variables d o c u m e n t e d i n the h te ra tu re as i m p o r t a n t associa­

t ions , s ta t i s t ica l s ignif icance a n d gu ided b y the - 2 l o g h k e l i -

hood , was used f o r each p reven t ive service. 

A n a lpha leve l o f 0.05 was used to d e t e r m i n e s ta t i s t ica l 

s ignif icance. Sta t is t ical analyses w e r e p e r f o r m e d u s i n g SAS 

V e r s i o n 9.1 (SAS Ins t i t u t e Inc., Cary, NC, USA) a n d Stata 

V e r s i o n 10 (Stata Corpora t ion , College Sta t ion , TX, USA). 

Results 

The response ra te was 56% f o r the m a i l e d M S - H C Q (1142/2042 

ma le veterans w i t h MS). For the secondary data f r o m the CDC 

BRFSS database, the n a t i o n a l m e d i a n response ra te was 

53%.^^ Table 1 shows soc iodemographic character is t ics , 

h e a l t h behaviours a n d comorb id i t i e s f o r males aged >50 

years, as m o s t p reven t ive h e a l t h services e x a m i n e d are rec­

o m m e n d e d f o r adul ts aged >50 years i n the USA (except 

cholesterol) . 

Sociodemographic characteristics, health behauiours and 
comorbidities 

The m e a n age at MS diagnosis was 38 years [s tandard dev ia t ion 

(SD) 11] and the m e a n du ra t i on o f MS was 25 years (SD 12). More 

male veterans w i t h MS were W h i t e (93%) t h a n males i n tiie 
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Table 1 - Characteristics of male participants aged S50 years: comparisons of veterans with multiple sclerosis (MS), general 
veteran population and general population. 

' C y - f i M S f : f , : General ve te ran P-value Genera! p o p u l a t i o n ; ; P-value • 
(n = 962) (n 2505b) ; ; ; (MS vs general 

veteran) 
; ;/-(« =± 21316) /; - • •• (MS vs general 

popu la t i on ) 

/ Vrtiite :(%)'* , i ;;; - ::: :̂• Ji,= i953;,;yfe; n ^ 24,796 ; ; • , :; / ; i ; n = 21,078 ; ;; ;::; 
85.58 , :; ; / : <0.00r ; • :?;; ;;•/: •73.13 .-.0.001' •-,':• 

• ;;%e (years):-;;,; J- 'n'==962;S-;;i?-' Ii 25,055 v;?S-;:. / • •;• n:= 
Mean, SD 66.11,9.80 ;:::- <o^boi* €0.50, 9.36 / •vO.OOl' , 
Range; (50-93):;:; (50 • 99) . ; / (50-99) 

; Did i io t graduate high . n =557.;;;v: n .. . 25,006 : : s : /:;';;'-;;/n.== 21,254 ••'--•; •;:;:;••; 
V schoqi:(%)*' -^y: ;;,3:49;.,; -.•̂ ;/;̂ 8.5o;\--;-;-:;;:;•:;:, , <d.oc)l^;;/;; :;;;;:/;:;":;;ii7:4i/-;;/:^ . ; ; - / ; : . ' • • . •KO.OOIS; ' ; ; 

: In paid employment {%)' ; : n = 957 • ;;;;>n;=;25,010' i ; :•; ::/;S;;':w-2l,273i ;;;̂̂^̂̂^̂̂^̂̂^̂̂^ : In paid employment {%)' ; 

4.60, ; 27.18 ; ;42.30 ...0.001* 
;Married(%)^:; ; , n = 955 n=25,010 .: : ; :: n = 21,270 ; 

• 77.38 ^ ; • ^:•• ;;-, ;;76;69.; ;•/•„. •0.61.; •::;'.;: •/•;;;yy::r75.i5 • • •0:11: ; : , 
j Region of residence (% sputh)** ; :n;=954: :; f '-y'^^ n'-&2l3l6^:;^/'•'••••;•;•• 

28:51-;; f;/];/-- v'---.;38.3a;.;--- ; ' ;<0.001*: ; : / ; • /; ;;.-;; 3&99 ;;;•;,;:;•: •:• ..: 0.001 •;;;:: 
, Current smoker (%)f ' /n='955v'";" 7i;= 24,967 " ; • 71 = 21,244 •; 

14.03 ;: ;; \ 17.55 0.004f;;;;:. ;::,;;^;;18.92 •;;0.C01 
Cbroi'.ic drinker (%)'' r i = 9 5 4 • ;;y;;;::/;rt^:2l,065;;: .:;;-;:;L.,: 

;'/;/:;0:og6r;- ;/;;:;:S.06''.: 0.003" 
Age at .MS diagnosis (years): h ==:932;;;;; . 
Mean, SD ;; / 38.36, l6:65 •n/a n/a n/a n/a 
Range ' (17-77): ; ; ; 
Duration of MS (years): ' •n=--932:;:;H:v 
Mean, SD •' u/a n/a n/a n/a 
Range • (1-53) ;; ; 

; Number of comorbidities' - n = 962--.;;:' A - 2 5 , 0 5 5 11 21316 ;:;; . 
Mean, SD 1.49,1.18: ;i.23,1.05 . <o.opr: I l l , 1.04 : < 0.001 • 

• .Range - : (0-^7)";; ^V ;: / • v:;;̂ ^ J ' : m f , 

n i s the total number of siibjocls for which a value for the particular indicator under consideration is assigned. 
SD, standard deviation. 
'P. 0.01. 
a White (reference: Black/African American, / ^ i an , Hispanic, Native Hawaiian/Other Pacific IsiaudcF, American Indian or Alaska Native), 
b r>id not graduate f roml i igh school j . : eicraenlary school, elementaiy (Grades 1 8), somebigti sdioolj [refeiencc: high school graduate/general 
educational development.somc college/technical school, and college graduate {;>4 years)). 

c Cunently employed for wages (reference: unemployed/unable to work, retired or unemployed/able to work). ; 
d Married (reference: separated, divorced, widowed or never married). 
e South (reference: west, midwest, northeast); residence was based on US census res^ons.' ' 

f Cuiro'iil smoker (reference: past smoker or never smoked). 
g Chronic drinkers were defined as h.wing consumed >2 drinks per day in the past 30 days (reference: non chronic drinker). 
h 'Comorbidil ies' was presented as a count of the following chronic conditions: diabetes, hypertension;, hypercholesterolaemia, coronary heart 

disease, stroke, asthma and prostate cancer. 

general ve te ran p o p u l a t i o n (85%, P < 0.001) and general pop­

u la t ions (73%, P < 0.001). A m o n g males aged >50 years, o n 

average, veterans w i t h MS (64years, SD 9) were younger t h a n the 

general ve te ran p o p u l a t i o n (66 years, SD 10, P < 0.001) and older 

t h a n f h e general p o p u l a t i o n (61 years, SD 9, P < 0.001). Compared 

w i t h males i n the general ve teran a n d general popula t ions , 

f e w e r ma le veterans w i t h MS d i d no t graduate f r o m h i g h school 

(9% a n d 17% vs 4%; P < 0.001), were i n pa id e m p l o y m e n t (27% and 

42% vs 5%; P < 0.001) and l i ved i n sou thern states (38% and 37% vs 

29%; P < 0.001). Fewer ma le veterans w i t h MS were cur ren t 

smokers a n d chronic dr inkers t h a n b o t h non-MS groups 

(P < 0.01); however , older males w i t h MS h a d more comorb id ­

it ies, o n average, t h a n b o t h non-MS groups (P < 0.01). 

Preuentiue health seruices 

Table 2 shows b iva r i a t e compar i sons o f p reven t ive h e a l t h 

service use b y group . Table 3 presents m u l t i v a r i a t e regression 

f i n d i n g s o f variables i n d e p e n d e n t l y associated w i t h p reven ­

t ive h e a l t h service receip t b y ma le veterans w i t h MS. 

Cholesterol check 

O f males aged >35 years, a greater p r o p o r t i o n o f ve terans w i t h 

MS (93%) h a d received r e c o m m e n d e d choles te ro l sc reening 

(du r ing the p r i o r 5 years) t h a n the general ve t e r an p o p u l a t i o n 

(89%, P < 0.001) a n d the general p o p u l a t i o n (78%, P < 0.001). 

M u l t i v a r i a t e f i n d i n g s s h o w e d t h a t younge r ma le veterans w i t h 

MS were m o r e l i k e l y to have received a choles te ro l check 

(OR = 0.97, 95% CI 0.95-1.00, P = 0.03). The OR o f h a v i n g 

a choles tero l check was h ighe r f o r m a l e veterans w i t h MS w h o 

were W h i t e (OR = 3.75,95% CI 1.85-7.59, P < 0.001), l i v e d i n the 

sou th (OR = 1.95, 95% CI 1.04-3.66, P = 0.04) a n d h a d m o r e 

comorb id i t i e s (OR = 1.80, 95% CI 1.38-2.35, P < 0.001). 

Influenza vaccination 

I n males aged >50 years, receipt o f a n a n n u a l i n f l u e n z a vacci ­

n a t i o n was h ighe r i n veterans w i t h MS (69%) t h a n t h e general 
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TABLE 2 - Use of preventive healthcare services^ among male participants: comparisons of proportions of veterans with 
multiple sclerosis (MS), general veteran population and general population. 

MS % General ; ; :/• P-value :;;,.;;, :•',:;;' P-value 

ve t e r an % (MS vs general y\ 
' : veteran) 

p o p u l a t i o n % (MS vs general 

p o p u l a t i o n ) 

; Cholesterol chocked' wi th in the past 5 years: ; , : n = 1122;V' R - 29,816 • n . 47,488 
:;-:^35'years of age. ' 93.08 ;;; 88.83 <o.oor 
Influenza vaccination wi th in the past year': 11 962 n 25,055 ::, •; . ; n.:=;21,316; ;.;,,; ^ 

, -.S0 years of age -68.62: / : ;;::; 57.83 ;• ;:<o.ooi*:;" ;:;' 42:o7;;;/'l '::"' / ' <aoo i* ; , ; ; : / ; : : ; / 
Pneumococcal polysaccharide vaccine ever": n = 386 n .. 13,528 ;;;:n;=;6078:Q/:;;;;;̂ ^^^^ 

: :65 years of age ;;.;;80:e3:;;;:: 57.20 : :: ;<:o.ooi' ;:;^:;;;:r^ p/^1.49''"':;•• "/'^ ;/;;<t3:ooi*;:-';r:i;;,;;;;;^,; 
Colon screening" in persons :-50 years: ; ; ;7i;=i;962 v ; n 4740 n 4084 

w i t h i n past 5 years • . : ; ;•' 54.97; • ; :: : : ; 49.05 • ..; 0.001' • 38.83 < 0.001* 
wi t l i i n past 10 years ; : 5 1 ^ ; ; ; :••; • ; 53.09 < 0.001' :;;:;;;42,28 /̂̂ ^̂̂  ;<p;Opi*v:/̂ ^^^ 

: Prostate screening': 50-70 years [AS-70 fdr AA| : ; ;n ; = 717' ; n . 1977 • •;;••; Tl='̂ 2475:;;;;;'y:;:^:;':.: 
PSA past year 51..38 • 55.50; / • / ; 0.03" iy-4^M'fyyfiy^^^^^ :;;;! 0.004'v;;; ; ;•;;;; ;:,; / 

DRE past year 49.29 53.04 0.05-' 44.36 [••[ff/V/ ::0.009*:; :; ;;;;";:; : ;' 
: ' PSA or DRE past year ::: :;;66>95;' : ; ; ; 64.54 ; ; : , ; • 0^18;:;;:' y-55MffCyiry:,y :;/• :<o-ooi*;.;:;!/;<:;;'-'; :;:;•• 
; • PSA and;DRK past year', • 34.21 ;;-•;•;'• :;;;:45;9a:: : : • .'O.OOl* :=,;;0.39i;i; ;;^; ;;;;̂  

; AA, African American. ' ••-";;;*• - : i ;̂ ;• ;::r' :vi3J''̂ ^ /• ;•:/;'•-:: •:•: 
'P 0.01. f p f • fr^yC, : : ; : ; i ; : ; ; i ; ; ; , : ; ; i ; . 

IMib.os.O••;;•; {'f:i:ff];-^fC:yff^^^^^^ ;•/;••:':;./:•r::;/̂ ^̂ ^̂ ^̂ ^̂ ^ /"̂ '••'f;"̂ ^ 
a i tem response rales for eacl: variable for all groups were :;-93%. 
b Veterans ricalth Administration/Department of Defense Clinical Practice Guidelines (2007) advocate screening men aged .;3S years every 5 

;'yearg.-^^;;-;;:"' -C-f-f ";;•'//'':••/-';•• "'^^ •//;'/";-"•;•:••':•••• 
e Advisory Committee on Immunization Practices (ACIP) (2005) recommends annual influenza vaccination in persons >S0 years of age and 

;persbHs a tSigh risk for i n M ^ 
d ACIP (1997, 2010) recommends pneumococcal polysaccharide vaccinalioi: (PPV) for persons .;-6b and persons at increased risk for pneu 

; mpcoccal disease pr its cbmplicatipns, including thos 
years (and were • :65 years of ago at the time of vaccination).' 

e US Preventive Services Task Force (usPSTF) (2002) recommends colorectal cancer screening for persons > 50 years of age.'"''A10 year interval 
has been recommended 'or colonoscopy and 5-year intorv.ils for sigmoidoscopy because of lower sensitivity, but there is no direct evidence 
wi th whic i i to determine the optimal interval. Studies have suggested that sigmoidoscopy every 10 years maybe as effective as sigmoidoscopy 

;; at shorter intervals. 'The :coIorl screening questi^ 
' vaiue for the CDC sample (n 8824). :: 

f USPSTP (2002);found good evidence that prostate specific antigen (PSA) screening can detect early-stage prostate cancer,;but mixed and 
inconclusive evidence that early detection improves health outcomes. I f early detection improves health outcomes, those most likely to benefit 
f rom screening ar c mcrj aged 50 70 at average risk, and men aged:.»45 at increased risk (African American or lirsl-degree rel.ntivc w i th prostate 
cancer). '-' The American Cancer Society (2008) believes that the PSA blood test and digital rectal examination (DRE) should bc offered yearly."' 
The prostate screening question was part o f the 2003 optional modules in which 10 states participal:ed resulting in a srnall(!r n value lor the CDC 
sample (n - 4452). ':-;;;•• ''y^' '^.^y'^^'^^'fC^'f' /;;:''';••••'••,>/,:'•::;•,:;: ;;;;-;;;.-;:;-';;?;-";.;-:":;?;;;'.; 

v e t e r a n p o p u l a t i o n (58%, P < 0.001) a n d general p o p u l a t i o n 

(42%, P < 0.001). The m u l t i v a r i a t e regression s h o w e d t h a t m a l e 

veterans w i t h MS w h o w e r e o lder w e r e m o r e l i k e l y to have 

received a n i n f l u e n z a v a c c i n a t i o n (OR = 1.03,95% CI 1.01-1.05, 

P = 0.002). T h e OR o f i n f l u e n z a v a c c i n a t i o n was l o w e r i n ma le 

veterans w i t h MS w h o w e r e c u r r e n t smokers (OR = 0.54,95% CI 

0 .36-0 .81 , P = 0.003) c o m p a r e d w i t h past /never smokers . 

PPV 

B i v a r i a t e c o m p a r i s o n s a m o n g ma le s aged >65 years 

s h o w e d t h a t a h i g h e r p r o p o r t i o n o f ve te rans w i t h MS 

c o m p a r e d w i t h t h e gene ra l v e t e r a n p o p u l a t i o n a n d genera l 

p o p u l a t i o n h a d ever r e ce ived a PPV ( 8 1 % vs 67% a n d 5 1 % , 

r e spec t ive ly , P < 0.001). T h e log i s t i c r egress ion m o d e l f o r 

PPV r e c e i p t l a c k e d p r e d i c t o r s t h a t i m p r o v e d t h e m o d e l 

s i g n i f i c a n t l y . T h e o n l y cova r i a t e t h a t y i e l d e d a s i g n i f i c a n t 

m o d e l w a s one w i t h i n t e r c e p t p lu s e m p l o y m e n t a lone 

(P = 0.05). T h e OR o f h a v i n g a PPV w a s l o w e r i n m a l e 

ve t e rans w i t h M S w h o w e r e c u r r e n t l y e m p l o y e d (OR = 0.16, 

95% CI 0 .03-0 .96 , P = 0.05) c o m p a r e d w i t h those w h o w e r e 

n o t c u r r e n t l y e m p l o y e d . 

Colon cancer screening 

Of males aged >50 years, a greater p r o p o r t i o n o f veterans w i t h 

MS (55%) received ei ther a s igmoidoscopy or colonoscopy w i t h i n 

the p r io r 5 years t h a n those i n the general ve te ran p o p u l a t i o n 

(49%, P < 0.001) and the general p o p u l a t i o n (39%, P < 0.001). 

Likewise, 6 1 % o f veterans w i t h MS m e t guidelines f o r co lon 

screening at least once w i t h i n 10 years compared w i t h 53% o f t he 

general veteran popu la t ion and 42% o f the general p o p u l a t i o n 

(P < 0.001). Mul t iva r i a te findings showed tha t ma le veterans 

w i t h MS w h o were older were m o r e l ike ly to have received 

a colon screening (OR = 1.02, 95% CI 1.01-1.04, P = 0.006). 

Prostate cancer screening 

A m o n g males aged 5 0 - 7 0 years (45-70 f o r A A ) , f e w e r veterans 

w i t h MS received an a n n u a l PSA test c o m p a r e d w i t h the 

general ve te ran p o p u l a t i o n (51% vs 56%, P = 0.03); however , 

m o r e veterans w i t h MS received a n a n n u a l PSA test c o m p a r e d 

w i t h the general p o p u l a t i o n (46%, P = 0.004). Fewer ve terans 

w i t h MS (49%) received an a n n u a l DRE c o m p a r e d w i t h the 

general ve te ran p o p u l a t i o n (53%, P = 0.05), b u t a greater 

p r o p o r t i o n o f veterans w i t h MS received an a n n u a l DRE 
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Table 3 - Multivariate regression: variables" associated with receipt of preventive health services in male veterans with 
multiple sclerosis (MS). 

;; C h o l e s t e r o l ; ^ ^ ¥ ' ; Influenza-: i , P n e u m o n i a '-;:,-:;:',;;;;;,;'/CblOll;;:,M ; ' : Prostate; :,: 
check ; " ; v a c c i n a t i o n v a c c i n a t i o n , •,:„:•• , ;screeri ing^: ' '„- ' , : s c reen ing 

yy Cin^^iam): (n = 922) ==:356)V;::v:-': ::::.:::;•::.:; ;(n;.=.:9H)V;^^ (n = 677) 

; ; :;0:97 (0.954-l;d - ^: ; : ; i ;05 (102^1:09)* 
:i:Whit:&->:;' v :'5;7S(1;85T7;59)^:,;-;;-i ; oy3:(p;4oH3i)i^ i: ; ,1.11 (0.62-1,99) 

Did not complete / ; ; : ; l . ^ ": 1,95(0.^-4.56),;;;;;, . . . ^ • . • • , , : , • • - 0:81(6.30-2:18) ; 
: high school c ; ; , ;̂  

Married - ;̂ • •::• 1.12 (0.63-1.98) 1.17 (0.34^1.6^ ; ;;;; :: , • • • • - . • 136:(0.94j-198) 
In paidemplpynjent \ ; : i;01;(b.34-3.00)::^:^^';^ 0.72(a;38-1.36) v;, - : 0.16 (d.03-0.96)'* , : ::: 0.87 {0.45-163); : : : : 3.31;(1^35^8.11)*' 
Residence; south ; : ; ; :rvl,95 (l.D^3.66)«': • • ] 0,92(0:67-1.25) jV;; , • - • • . - • ' • / ; - • • - • / • • : - " / - ; ' - • ; ' • • • - • //•;,-T;;v: •/•,,•;::-/:••• : , (0:77-yi:59);:; 

• Current smoker ;; / ::::;;0.76(0.38-1.51); ,: ; 0.54 {0;36--0.81)* ':--•/••.•;•::'.:::•••.••:-•'"' V ; ,O:78 (0J52T-1^ ;.,; 141(0.89^2.23) 
^ Chronic drirrkef ;; • ;:, ;. 1.30 (0.16-10;32) ; ; 2.07!{0.80-5.36),; ; : 2.37;(p.78--7:23) 

Comorbidities :; li80;{1.38-2.35)*^; : : : ; i lOS (0.95-1.22) , : ; : ; - , • , , . • ;' r-f .03;(0.92-i;i5):y 

:Data,are presented as odds rati0S:(95% Cdnfide^ 
•:5?;==;b;ov,,''(, ::;./;:;;,;:• ' ' • r f - : " ^ ' ' - i y ' f ' ' f y f f ' [ f , 

n> =:b.C)5. ; ;•;„ :'/.;: 

: i : ReferenCe groups: age: is cohtiriudu (vs non-\A/hite); did hot complete high school (vs completed general edircational development 
test,;high;sc:hool:pr more education); rriarried (vs not rharried); i n paid employment (vs unettipldyed),'hving irt the;s6uth (vs west, rhidwestj pr 
iioi^east); Current Brnoker (vs past/never sinoker); chronic drinker (ys non-drinker/occasiorial drinker)- and corno hyper, 
tehsion, :h.ypCrcholesi:er;olaerhia; c d i ^ ^ asthma and prostate cancer), . 

c o m p a r e d w i t h the genera l p o p u l a t i o n (44%, P = 0.009). Fewer 

veterans w i t h MS rece ived PSA a n d DRE i n the pas t year 

c o m p a r e d w i t h the general ve t e r an p o p u l a t i o n (34% vs 46%, 

P < 0.001), b u t there we re no s ign i f i can t d i f fe rences i n receip t 

o f b o t h tests b e t w e e n ve terans w i t h MS a n d the general pop­

u l a t i o n (P = 0.39). M u l t i v a r i a t e findings s h o w e d t h a t i n ma le 

ve terans w i t h MS, the odds o f h a v i n g PSA screening were 

h i g h e r i n those w h o w e r e o lder (OR = 1.05, 95% CI 1.02-1.09, 

P = 0.005) a n d e m p l o y e d (OR = 3.31, 95% CI 1.35-8.11, 

P = 0.009) c o m p a r e d w i t h those w h o w e r e n o t c u r r e n t l y 

e m p l o y e d . 

Discussion 

T h i s s tudy represents the first comprehens ive n a t i o n a l 

e x a m i n a t i o n o f u t i h z a t i o n o f m u l t i p l e p reven t ive h e a l t h 

services i n a m a l e MS c o h o r t c o m p a r e d w i t h CDC survei l lance 

data. T h e findings f r o m a large n a t i o n a l sample o f males w i t h 

MS he lp fill a k n o w l e d g e gap, as p reven t ive heal thcare u t i h ­

z a t i o n i n males w i t h MS is n o t w e l l represented i n the 

l i t e r a tu re . 

These data suggest t h a t m a l e veterans w i t h MS are ge t t ing 

m o s t r e c o m m e n d e d p reven t ive services t h a t w e r e e x a m i n e d 

i n th i s s tudy , a n d i n m a n y cases to a greater degree t h a n n o n -

MS popu la t i ons . A s i g n i f i c a n t l y greater p r o p o r t i o n o f ma le 

veterans w i t h MS rece ived the r e c o m m e n d e d choles terol 

check, i n f l u e n z a vacc ina t i on , PPV a n d c o l o n screening t h a n 

males i n t h e general -veteran p o p u l a t i o n and general pop­

u l a t i o n . Dispar i t ies i n p reven t ive h e a l t h i n persons w i t h 

p h y s i c a l d isabi l i t ies , i n c l u d i n g MS,^'*^ have f r e q u e n t l y been 

r e p o r t e d i n the l i t e r a tu re ; however , i n m a n y cases, the find­

ings o f the c u r r e n t s tudy coun te r these repor ts . A l t h o u g h 

a greater p r o p o r t i o n o f m a l e veterans w i t h MS are r ece iv ing 

r e c o m m e n d e d care t h a n n o n - M S groups, i t appears t h a t at 

least a p o r t i o n o f th i s m a y be a t t r ibu tab le to b e i n g a ve teran , 

g i v e n t h a t m o r e males i n the general ve te ran p o p u l a t i o n 

received p reven t ive services t h a n those i n the general pop­

u l a t i o n . Th i s is poss ib ly a f a c t o r o f the heavy focus o n 

p r e v e n t i o n a n d m o n i t o r i n g o f care q u a l i t y i n V H A . However , i t 

is i m p o r t a n t to no te t h a t n o t a l l m a l e veterans w i t h MS receive 

t h e i r care t h r o u g h the V H A . I t is possible t h a t those w h o 

receive t he i r care f r o m the V H A m a y have d i f f e r e n t charac­

teris t ics (e.g. m a y have m o r e severe d isab i l i ty ) t h a n those w h o 

do n o t receive V H A care, w h i c h m a y i m p a c t use o f p reven t ive 

h e a l t h services. I t is also possible t h a t males w i t h MS u t i l i z e 

the hea l thcare sys t em m o r e t h a n males w i t h o u t MS, r e s u l t i n g 

i n m o r e ' oppor tun i t i e s ' f o r receip t o f p reven t ive services. 

H a v i n g a usua l source o f care has been associated w i t h be t te r 

heal thcare access, i n c l u d i n g i m p r o v e d rece ip t o f p reven t ive 

h e a l t h care.^^ M a n y i n d i v i d u a l s w i t h MS have h e a l t h i n su r ­

ance, a u sua l source o f care a n d access to specia l i ty care.^*" 

A l t h o u g h persons w i t h MS c o m m o n l y have a regular 

heal thcare p rov ide r a n d have general h e a l t h a n d spec ia l i ty 

care a v a i l a b l e , i n a d d i t i o n to h e a l t h insurance,^ ' ' m a n y are 

s t i l l n o t ge t t i ng the necessary p reven t ive h e a l t h care. For 

instance, i n the cu r r en t s tudy, s i g n i f i c a n t l y f e w e r m a l e 

veterans w i t h MS t h a n males i n the general ve t e r an pop­

u l a t i o n received b o t h PSA tests a n d DRE ( fewer t h a n the 

general p o p u l a t i o n as w e l l , b u t th i s d i f f e r ence was n o t 

s igni f icant ) . The l i t e ra tu re suggests t h a t persons w i t h p h y s i c a l 

disabihties are r e luc t an t t o undergo sc reen ing services t h a t 

are p o t e n t i a l l y u n c o m f o r t a b l e or embarrassing^'^; th i s m a y be 

applicable to some w i t h regard to PSA tests a n d DRE. A d d i ­

t i ona l ly , a l t h o u g h greater p ropo r t i ons o f males w i t h MS are 

rece iv ing p reven t ive h e a l t h services, i n some cases, there is 

r o o m f o r i m p r o v e m e n t because n a t i o n a l targets are n o t b e i n g 

met . For example , the H e a l t h y People 2010 target f o r a n n u a l 

i n f l u e n z a v a c c i n a t i o n f o r n o n - i n s t i t u t i o n a l i z e d adul t s is 

90%,^^ a n d i n the c u r r e n t s tudy, 69% o f males w i t h MS i n the 

r e c o m m e n d e d age group were vacc ina ted . 

Independen t o f d i sab i l i ty level , r o u t i n e check-ups w i t h 

p r i m a r y care prov iders have been f o u n d to be a c r i t i ca l 

d e t e r m i n a n t i n the receip t o f p reven t ive h e a l t h services.^" 
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The h te ra tu re d o c u m e n t s t h a t p r i m a r y care prov iders p re fe r 

to serve h m i t e d n u m b e r s o f i n d i v i d u a l s w i t h disabiht ies , 

c i t i n g t i m e c o n s u m p t i o n as the reason.^ Hence, i n order to 

m e e t b o t h the d i sab i l i ty -spec i f ic a n d p r i m a r y / p r e v e n t i v e 

hea l thcare needs o f i n d i v i d u a l s w i t h MS i n a seamless 

cohesive m a n n e r , cons ide ra t i on s h o u l d be g iven to the 

e s t a b l i s h m e n t o f a u sua l source /provider o f care, a n d 

p r o v i s i o n o f r o u t i n e p reven t ive h e a l t h eva lua t ions b y 

w i U i n g p rov ide r s ( c o m b i n e d expert ise o f generahsts and 

specialists). 

I n t e r m s o f var iables associated w i t h increased use o f 

p r even t i ve h e a l t h services, o lder age increased the odds o f 

rece ip t o f m a n y services ( in f luenza vacc ina t ion , c o l o n 

sc reen ing a n d pros ta te screening). In te res t ing ly , be ing 

e m p l o y e d increased the odds o f r ece iv ing PSA screening b u t 

was associated w i t h l o w e r odds o f PPV, perhaps because PPV 

is i n d i c a t e d f o r persons aged >65 years a n d PSA screening 

was m o r e i n c l u s i v e l y cons idered f o r those aged >50 years (45 

years f o r A A males) . Non- smoke r s w e r e m o r e hke ly to have 

rece ived a n i n f l u e n z a vacc ina t i on , b u t s m o k i n g status was 

n o t a f a c t o r i n rece ip t o f o the r services. Choles terol check h a d 

a n u m b e r o f var iables associated w i t h increased odds o f 

receipt . Since h i g h cho les te ro l is i m p h c a t e d i n m a n y c o n d i ­

t ions (e.g. h e a r t disease, diabetes), i t makes sense t h a t an 

increased n u m b e r o f ch ron i c cond i t i ons increased the odds 

o f screening. Also , recen t research suggests t h a t b l o o d 

cho les te ro l levels d i f f e r based o n the phase o f chn ica l 

s t ab i l i t y o f i n d i v i d u a l s w i t h MS^^; as such , the i n c r e d i b l y h i g h 

rates o f cho les te ro l sc reening m a y be due to a t ten t ive 

m o n i t o r i n g b y hea l thcare p rov ide rs to u n d e r s t a n d the MS 

disease state. The finding t h a t b e i n g W h i t e increased the 

odds o f cho les te ro l sc reening m a y ind ica te t h a t r ac ia l 

d ispar i t ies t h a t ex is t i n the general p o p u l a t i o n also exis t i n 

ve terans w i t h MS. 

Limitations 

Data w e r e n o t avai lable o n fac tors w h i c h m a y have i m p l i c a ­

t ions o n p reven t ive h e a l t h service use, such as heal thcare 

p r o v i d e r i n f o r m a t i o n , source o f care ( i n c l u d i n g V H A or n o n -

V H A ) , i n f o r m a l suppo r t ava i l ab i l i ty , m o b i l i t y status, or exac­

e r b a t i o n per iods a n d MS type. The modera t e response rate 

(56%) f o r ve terans w i t h MS m a y have i n t r o d u c e d a n o n -

response bias . These data are se l f - repor ted a n d are subjec t 

to reca l l bias . D i f f e rences m a y exis t i n responses p r o v i d e d b y 

m a i l vs i n t e r v i e w format ,^^ a l t h o u g h compar i sons o f CDC 

BRFSS data f r o m the t w o survey modes have been f o u n d to be 

' la rgely e q u i v a l e n t ' . T h e c o m p a r i s o n groups i d e n t i f i e d u s i n g 

CDC's secondary BRFSS data m a y have i n c l u d e d i nd iv idua l s 

w i t h MS, as e x c l u s i o n data were n o t avai lable. However , g iven 

the s m a l l n u m b e r o f persons w i t h MS re la t ive to the general 

v e t e r a n a n d genera l p o p u l a t i o n s (>1%), i t is u n l i k e l y t h a t 

chance i n c l u s i o n o f those w i t h MS w o u l d have m o d i f i e d any 

t r u e e f fec t . 

Conclusions 

Preventive h e a l t h services p r o m o t e ear ly de tec t ion and treat­

men t , reduce comphca t ions and prevent disease. Ind iv idua ls 

w i t h MS shou ld be o f f e r e d equitable prevent ive services and 

m a y benef i t f r o m educat ion about t he i r i m p o r t a n c e w i t h 

specific a t t en t ion to issues u n i q u e to persons w i t h MS. A l t h o u g h 

receipt o f m o s t prevent ive services i n males w i t h MS was bet ter 

t h a n tha t f o r non-MS groups i n m a n y cases, the findings suggest 

areas f o r i m p r o v e m e n t , such as r educ ing dispari t ies i n PSA 

screening and mee t ing n a t i o n a l targets f o r r e sp i ra to iy vacc i ­

nat ions . I n add i t ion , th i s s tudy i d e n t i f i e d factors t h a t are inde­

penden t ly associated w i t h the use o f p revent ive h e a l t h services 

a m o n g males w i t h MS, m a n y o f w h i c h are s im i l a r to w h a t 

l i te ra ture reports f o r the general popu la t ion ; these data can be 

used to target subgroups f o r t a i lo red in t e rven t ions f o r increased 

receipt o f prevent ive h e a l t h services. 

These findings can be used to guide heal thcare providers 

and pol icy makers i n e f for t s to reduce dispari t ies a n d i m p r o v e 

hea l t h and we l l -be ing i n persons w i t h MS. T o preserve h e a l t h 

and quahty o f l i f e i n persons w i t h MS, heal thcare systems m u s t 

accommodate pat ients w i t h m o b i l i t y i m p a i r m e n t s w h o m a y 

require specialized e q u i p m e n t or increased p rov ide r t i m e . 
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