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Effects of a Multidimensional Anaboltc
Steroid Prevention lntervention
The Adolescents Training and Learning
to Avoid Steroids (ATLAS) Program
Linn Goldbcrg,  MD; Diane El l io t ,  MD; Gregory N Clarke,  PhD, David P MacK nnon,  PhD, Esther  Moe,  PhD, Les ie  Zoref  PhD,

Chr s topher Grecn,  MEd, Stephanie L Wo f  ,  Erck Gref f rath.  Danie J Mi l ler ,  MS, Angela Lapin

Oblective.-To test a team-based, educational intervention designed to reduce
adolescent athletes' intent to use anabolic androgenic steroids (AAS).

Design.- Randomized prospective trial.
Setting.-Thirly-one high school football teams in the Portland, Ore, area.
Participants.-Seven hundred two adolescent football players at experimental

schools; 804 players at control schools.
Intervention.-Seven weekly, SO-minute class sessions were delivered by

coaches and student team leaders, addressing AAS effects, sports nutrition and
strength-training alternatives to AAS use, drug refusal role play, and anti-AAS me-
dia messages. Seven weight-room sessions were taught by research staff . Parents
received written information and were invited to a discussion session.

Main Outcome Measures.-Questionnaires before and after intervention and
at 9- or 12-month follow-up, assessing AAS use risk factors, knowledge and atti-
tudes concerning AAS, sports nutrit ion and exercise knowledge and behavtors, and
intentions to use AAS.

Results.-Compared with controls, experimental subjects at the long{erm
follow-up had increased understanding of AAS effects, greater belief in personal
vulnerabil ity to the adverse consequences of AAS, improved drug refusal skil ls, less
belief in AAS-promoting media messages, increased belief in the team as an infor-
matron source, improved perception of athletic abilities and strength-training self-
efficacy, improved nutrit ion and exercise behaviors, and reduced intentions to use
AAS. Many other beneficial program effects remained significant at the long{erm
follow-up.

Conclusions.-This AAS prevention program enhanced healthy behaviors, re-
duced factors that encourage AAS use, and lowered intent to use AAS. These
changes were sustained over the period of 1 year. Team-based interventions ap-
pear to be an effective approach to improve adolescent behaviors and reduce drug
use risk factors' 
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ANA I ' iOL I (  Iunr l log t 'n ic  s t t ' r ' o i r l s  (AAS)
:ut ust 'r l  by :Lthlt ' t t 's to t ' r th:rnct '  tnrtsclt '
grrru, lh. inct 'ciLst '  strrrr-rgth, iurr l  i t r iplovt '
ph .vs icu l  p t ' t ' l i r t 'm:u- tcc .1  I  ln  th t '  I In i t t ' t l
St. l tcs, as ln:urv :rs I  rni l l iort  int l iv ir lLr l ls
:Lrt t 'st int:rtcr l  to hrLvc ttst ' t l  t .ht 'st ' t l t r tgs
I irr '  :r thlt ' t ic :rchit ' r , t 'mcnt or |o el irr  :L
l n r  ) l  ( .  l l l t l s r l l l i l l '  ; l l  ) l  ) ( , : l l ' : r l r ( ' r ' .  ;

I )cs l r i t c  th t '  po t t ' r r t i i L l  l ' o t '  r 'nh l r r tc i r tg
lulhlt ' t i r  I  rcrf 'onnlLnt ' t ' ,  A A S rrst '  c:ur h:n'r '
:ulvclsc physicl l  :Lnrl  t 'ntot iottal const '-
r lucl lccst '" :" l tnr l  hlrs bct 'n tk 'nout-tcctI l l ,v
rnlLn.v nrLt ionrLl :rnrl  intclnationlr l  ht ' l r l th
tn r l  i r th lc t i r '  :Lssoc i lL ions . r r  r r  l i t ' po t ' t c t l
Lrntou'utr l  cl ' l 'ccts ol '  AAS usc inclut l i '
heightcnctl  col l)n:u'v l isk l i rctolsl ' ;  1' ;

acuLt '  m.\,oc:rrr l iul  inl ' rrrct iot-t t '  1t ' ;  cholc-
stat ic j  iurnrl i t 'c,  lbnonnul l i 'n 'cr '  l i rnct ion
tcsts lnr l  hepatic tumols"; stuntcrl
hcight r ;  gyrlccornrrst izL"; untI scvcrc rnoor I
:Lrtt l  Is.1'gh1v1ic t l isolr let 's. " '  Slt t 'eiLt l  of '
human irnmunotlef iciernc.v r. i lus ( H IV)
inf 'r 'ct ion lnrl  r , i r i r l  l icpirt i t is:r lso is lros
sitrkr l i  i th ncerl le sharing.:"

l lse o1'AAS hls erxter-rr ler l  to lr lolcs-
cunts. I ly 1!)1X), more than 2ir0000 t lS
high school sturlents r,vclc cst imatct l  trr
havc r.rscrl AAS, ll'ith the gre:rtest con-
centlation :lrnong high school firotball
pluycls."rr ' :r  Use o{ '  AAS inci 'easerl
among I'ortlanrl, Ore, high school t'oot-
ball play'els fntm 7.79( in 1!)87ji lo 5.71
in 1(|91.:: trr While regional studies har,e
lepoi'ted :rclolescer-rt male AAS use
gleatel than 10%,:; a 1994 national sur-
ve.v of 12th glade males fcrunrl 2.,17, ad-
mitted to using AAS.:"
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A theoretical morlel of AAS use antl
potential lisk f:rctols has becn tlesci.ibed
elsc."r-hei'e.2? Use of AAS appears to be
leinl'ui'ccd or discoulagerl by peers, firm-
il.t., coacl-res, rnetlia anrl sltolt-s figur.es,r".:1'
:rnd the perceir.etl positive ef'I'ects of its
luse (eg, increasql muscular. size antl
stlerngth). Othei' lxrssible I'isk f:rctoi's in-
clutkr overestirn:rtes of AAS usc :lmong
Ireel 's,"" :r  "win-at-al1-costs" utt i tude, lack
of infiri'm:rtion about thc lrlversc ofl'ects
of AAS,'rr bel iel ' in Iro'sonal invtr lner.:Lbi l-
it1' to unu'anterl c1'1'ects,'rr''r" itnltulsir,c anrl
hosti le bchaviols, bcl ief in murl ia mcs,
slLecs that prtrnote AAS use, r'c<hrcerl
lbility to "r'esist" a rli'ug of'fct., ltei.cciverl
Iou,el pclsonal :rthlctic ability, lxror. brxly
i tn:rec, anrl  lack of unti-AAS :rt t i tur les.r;

Onl.y a f('11, 1tr'climinlrv sturlies h:rr,cr
rxLlrtsse<l thc prerr,t 'nt ion ol '  AAS use
:rrnone arlolescents,:: , : ' r . ' r  I  atrr I  therse havt '
bet 'n l imiturl  by lou' nurnbt 'r 's of 'pur.t ici-
Ir irnts:7 ot '  the lack of l  cumpri,hcnsir.c
i tpptr lrch.::  Most l l lur. ious r lrrrg :rbusc
sturl ics haver l i rcusnrl on tht '  l rr .evt 'nt ion
o1'use o1'tob:rcco, alcohol, un(l  oth( ' l '  l )sy
choacti  r ,e sul lst i lnct 's. ' r : '

Wc rkrvclolter[ :r  school- lras({ l  l )} 'c\ro}r
t ion intel 'vcntion b:rscrl  on l  thcor.r ' t ical
r lor lel r lcl ivrr l  I ' r lm AAS risk l i rctor. rrr
c(, '  u'ch::: j i i i :  ; i  I  ' rnr l  cvl lulrtcr l  thi t t  l l t .ou.iLnr
in :r contrrrllrr'l hut nonlantkrrn f'clsibilit.y
l l ' i : r l . j? ' l 'his rtsciu'ch showrrl  th:Lt cxpo.i-
mcntal sub.jercts wo'c si.gnificantlv lt'ss
intet 'estt ' r l  in t lying AAS :LI lu' thc intur.
vcntion, :rnr I otlrcr lisl< f:xrtors promoti ng
AAS usc l lso wcrc rerluccrl .  ' l 'he lcsults
of this I 'e:rsibi l i t .y tr ial :? irnt l  othcr.,  t , iLr l icr.
ct l l ( l i ( 'q::rJ j i I  

helpcrl  lcf inc thc thcot 'ct icir l
tnrxlcl  i rnrl  uitkrr l  in tht '  r lc 'n,r, loprnt 'nt ol '
hylxrt lr t 'st 's f i rr  thc 1 r lcsent inr,cst igtLl ion.

Wc r.trlxrrt thc first-.ycat' inrpk'tnt'nt:L-
t ion ol '  :L mult ir l imunsionrLl.  l r losltcct ivc,
t ' iLnrlomizt 'r l  sturl . l ' ,  r  l i rcctct l  |rru, iu' t l  :ulo-
Icsccnt l i rotb:r l I  1r l l .yers. ' l 'his sturl .y com-
lr i t t tr l  a comll 'ehcnsi l ' t '  school-blse r l  AAS
intcr"n'etrt ion u, i th lL contlol conr l i t ion thlLt
1l'ovirlt'r I onl.y iLn :Lntisto'oit I inlil'nr:rtionirl
I  r :Lrnl rhlet. ' l 'hc intelr. 'cnt ior-r,  enti t l t ' r l  thc
Atlolesct 'nts' l ' r ' rLining :rnt l  Lcirrnin.q trr
Avoir I  Stcnrir ls (ATLAS) 1 r loglarr.r,  l imcrl
to murl i f 'y behuviol iLl  intcnt lnr l  r isl i  l iLc
Lors ol '  AAS use, implove he:Llthv be-
Itaviols anrl  att i tur lers, zLnrI ult i rr :r lcl .y r.r ,-
t l t tcer aclual steroir l  use. l i :Lscrl  on elLl l icr.
st lul ies,:" "" s1 rolts nuti ' i t ion anrl cl ' f i rct ive
strer-rgth tr':rining u'clr' presctrterl iLs irl
tct 'natives to AAS usc. Irkrcause of the
success of l teer erlucatols irr  otho' rh'ug
pi'cvcntion piuglalrs"; :Lnrl the social in-
lluenres ir-r the tcam setting, :l l)e€ll
taught, team-b:rserl  apprrr ircl t  u:rs usetl .

METHODS

School Recruitment and Retention

Tl.riltr.-tbui' schools in tho Pottlanrl
al 'cr l  \ \ 'ele matched in pai ls bast:r l  on

rlemogralrhic par':rmetet's pror,irlerl b-y
thc Oregor.r Depat'tment of Erlucation:
school sizer, f i rmilv socioecotromic status,
school irttertrlance. sturkrnt ltai'ticip:rtion
in li'ee lr:nch 1l'oglam, number. of stn-
<lents attcntl ing col lcge, anrl  ther f 'ootbal l
team's llin-loss lecolrl fbr thc seilson
prioi '  to part icipation. Scvcnteen schools
ll.ei'e i'anrlonlizetl to the cxlrer.imentirl
conrl i t ion, anrl  17 lu thc conti .ol cotidi-
t ion .

Af ' tel  lanrkrn-r izat ion but pr. ioi . to con-
tact u' i th sturlents, j i  expt 'r . iment:r l
schools r.r ' i thr lnru' l i rrm ther sturlv. Rea-
sons 1'or r lercl ining inclurlet l  l i rck o1't irnc
anrl loc:Ll contlol ovcl cui 'r ' icnl iu. colrr,
poncnts. ' f l r .o of t l ie unl iairurl  contr.ol
schools u,cler m:rtchcrl  ort r lcmogr.alrhics,
lLnrl  1 of ' thesc schools rvls r iLnrlomizetl
to the cxpo' imental conrl i t ion. ' [ 'his t .c-
sulturl  in thc f in:r l  sarrple o1' 1ir cxpt 'r ' i -
tncntl t l  :Lnrl  1(i  cotrtrrr l  schools.

I ' }alt ici l l r t inu erlrcr imentiLl :Lnrl  con-
tlol schools \\rel'r' c:lch plorrirletrl .nlith
:rplrrrrximatcly g:|(XX) of u'ei.ght- l i11in.g
t 'r luipment pi ' ior to onsct o1' thc 1ir.c-
vcntiot-t  l ) l 'ogl 'uin. 

' fhis r,r ' :Ls r lonc :rs ir
school incer-rt ivc to p:r l t ic i l t :Lkr :rnrl  to
t ' t ihi tncc circh school 's t 'xclcist,  1' :rci l i t .y
to ht 'c1r sturlcnts l i f t ing r ' , 'c ights ir .r  t ,hc
school cnr, i lonrlctt t ,  sincc comntct.cial
g.ylxs aro a commolt si tc 1'rrr '  :rcr lui l inu
AAS. : '

Subject Recruitment and
Assessment

All  l i rotblr l l  l ) l t l .yol 's unrl  thcir '  parurts
u'crt l rrovir l t ' r l  :r  t .onst 'nt lcttur '  pr ior. to
l iroth:r l l  sc:rsotr ( l :r tc sl l l r l l 'nor '  11)l)4). l )ul '
t ic ipants lr t  contt 'ol  anrl  t 'x1x,r ' inrcnt:Ll
schools \ \ 'ol ' ( '  i rsscsso(l i i  Limes:. just l t l ior.
t , r  t h , '  i n i t i i r l  i t t l r . l  v r . t r l i r l n  s r s s i r ) n ,  ; r t ] l i l l
l i r l lou' in.g Lht '  f inzLl intt ,r ' r ' r 'nt ion scssiorr
(approrim:rtcl .y l0 n'ccks :r l lLrt),  lutr l  :r
long-Lcrrn l i r l lou, u1r :Lsscssmcnt citho'
at lhc t ' r tr l  o1'thc l1)l) ,1 11)1)5 school vc:Lr
(gr ' :Lr lrr iLt. ing st 'niors) or i  .vt, :r l  I i 'oin thc
in i t i : r l  iLss t ' ss rn t ,n l  ( r t t r r rn ing  s l r r r l t ' n ts ) .
' l ' -slr ir ts ol rnovit ,  I)asses \\ 'ol ' ( '  1rrovir l t ' t l
l i rr  caclr contlr lctcr l  :Lsscssnrent. I ie-
sc:u'ch st:rf f  :Lr lrninistct ' t ' r l  confir lential,
corlc-nurn[x'r ' t ' r l  t luestionniLires in l iLr.ger
gt 'ott1r scssions :Lt c:rch school.

Questionnaire
' l 'hc 

1l ' inci lr :Ll lLsst 'ssntc'nt instrrrment
l ir l  both conrl i t ions i t t  l ) l t test u' irs :L 1(i8,
i tctn scl l : t ' t 'port r luestionn:r ire, r lcr,cl-
ol)e(l  1'r 'om ( ' iu ' l iol '  AAS inr-estiga,
t ion{.: i : i i  r ;  ls rf  hc r luestionnrt i le : tssesst 'r l
AAS antl  othel r l lug use, knou,lerlge of
rh'Lrg cf lerLs, ar-rr l  :Ltt i tur lcs tou,:Lrr l  :rnrl
behar, iolal intent to use AAS. Alcol iol
i ind othcl r l luu t lucstions u,clt '  t :rken
l irrrn nlt ional sulvevs."t Othetl  i lems as-
sesserl nr-rtlition antl cxclcise knorvle<lge,
pei 'ccivetl  nonnative rh'ug nse beltav-
iols, bel ief in metl ia mcssuges, irnltul-

sir.itv, rli'ug rcfusal skills, bodv image,
f'eelings of :rthletic comltetence, ancl be-
l iefs about yralents'  anrl  coachcs' AAS
attitutles (Table 1 ). Ilost qucstions u'cle
lrcasured using 5- rn'  7-point Liket.t
agn'cment scalcs.

The ,sclf-i'sp6r't cluestionnaile u-scrl at
liosttest u.as similal to the pr.ctest rlucs
tionnaile. but omitterl  1,1 r lemogriqthic
r,ariablcs that u,ct'e not cxltecterI to
chanae. I ixpet ' imental vouth r:ornlr leterl
an:ulr l i t ional 1(i  i tcms that asscsse<l pat.
t ici l rat ion in the intelvention. ' l 'o nrr luce
ryuestionnaile length, t l ie long-tetrn 1'ol
kru,-up tFrerst ionnaile inclurlerl  only I  o1'
the 14 r lernogralthic vlr iabk:s antl  cl imi-
nit tet l  scr.clal constntct. .

Prevention Program
'fhc 

1tt 'oui 'am consistcrl  of i i  comlxr-
ncnts: 7 cltrssloom st 'ssions r lcl iven'r l  to
sub.jccts ovcr'  7 u'ccks o1' thc l i rothir l l
soirsolt ;  7 rveiuht-r 'oom scssions r i t ' l i r ,-
cl t ' t l  r lur ing thc s:rme lxrr ior l ; :rnrl :L sinulet
l) :u'cnt cvening scssion.

( ' l i r ss room,- ' l ' l r , .  I t . l : r s . l , , , , ln  s ( . rs i ( )ns
u'crt l r '<l  b.y thc crxrchinu st l f l ' :Lnrl  peer.
crlucatols. Altploxinralclv ( i0% ol '  thc
tttn' ictr l t tnt rv:rs r l i t 'cctcrl  bv Irccls'r7 in
snti t l l  groulrs. Scssions wt'r 'c ohserr.cr l
bv rrrscirrch st:r1' f ' to :rsst 'ss co:rch :rnrl
pcor. lc:xl t ' r '  l i r ler l i tv to the cun.iculum.

' l 'hc cun' iculum arl t l r t 'ssr:r l  the r isk f irc-
to ls  o l 'AAS usc ,  s t l cng th  t la in ing , : rn r l
slrorts nLrtr i t ion. Ski l ls to rcf irse o[ ' l ' t ' r 's
ol 'AAS:rnrl  othcl i l l ic i l  r l lues \\ ,( ' l 'o l) i . i rc-
l icurl . ' r !  F):rch pcu-krr l  group r lcr,elopcrl
:r t tr l  prcst 'ntcrl  :rnt i-AAS ntcrl i :r  tn<'s-
si lges.

A pockct-sizcrl  slurl ts nutl i t ion euir lc
arrr l  t  lvt ' ight-t lainin.q booklet ( ' l 'ablc 2)
u'clrr r l ist l ibutcrl  to t l l  expcl imcnt:r l  strr-
r l t 'nts. Nutl i t ion rt 'comrnentlat ions l i rr .  :r
high-1u'ott ' in, Lru'-f  i r t  r l ict n'o'c Irrtscnt-
t,tl, r,,,'ith sug.gcsturl mt':Lls f'or school,
homt',  l rnrl  I ' : rst-f i rorl  lcsttrrr lnts. Vit :r-
tnirts, mino':Lls. anrl  unstrbsttnt i :LtcrI :r t l i -
I t 'Li t :  l rbi l i tv cnh:rncing cl ir ims of vul iorrs
ovet.tht '  t :oLtnlct '  su1l1l lctt tcnts u,r, t t  r l is
cusscr l . ' l ' hu  rvc igh t - t ra in ing  boohk ' t
r lunonsLr' :Ltcrl  cstahl ishurl str.cngth-corr
r l i t ion ing  le r :hn i t lues .

1 3 o r l r ' - l ' r r i L l i r r g  r n i r u l r z i r r t . s  \ \ ' ( . 1 ' ( ,  1 1 . -
r, icr.r 'cr l .  SLurlernls cri t i r luerl  Lhc claints o1'
sttpplcrnenl at lr ,crt iserncnts, t ' r 'coenizcrl
AAS iLrlvir lse el lccts in pictur.erl  :r th
lett :s, tnrl  i r lenti f icr l  :ulvt 'r ' t iserl  tr .c:Lt.-
mt'r-rts l i rr  AAS ixlr.ulst 'e f ' fects (cg, hl ir .
t 'el  l l iLccmcrnt, blcast rerl  uct iot i  su rgcr.-v,
:rcnc treiLtrlcr-rt).

Weight lloom.-Suven rr.t'ckl.v u.t'ight-
tr ' :r inine st 'ssions l l 'crr '  1l 'esentcrl  to e.r
pelimcntll subjccts lLt school gvlns b.y
Al'l,AS stafl'tr':rirrcrs.'l'hesc scssions pr.o-
vir k'rl rlenxrnstlations of r li1l'elent u,eight-
lif'ting tcchnitlLres. 'fhis coiit:rct titne :Llsrr
u':rs userrl lu rcinfil'ce othct' elerncnts o1'
tht' cltssroom urrriculurrr.
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Table 1.  Pretest  Internal  Rel iabi l i ty  of  Constructs Measured in Quest ionnaire ( lnc ludino SamDle l tems)

Construct and Sample ltems Cronbach < t
lntent to use /4S (5 tems)

I am cuflous to try anabolic steroids

Intent to use AAS for specific rewards (3 ilems)
I  wou ld  use  anabo l ic  s te ro ids  i f  they  wou ld  he lp  me get  a  co l lege a th le t i c  scho la rsh ip

Nutrition behaviors (7 items)
I keep track ol the calones I eat

NLtmber of meals eaten per week (3 rtems)
How many lrmes per week do you generally eat breakfast?

Strength training self efficacy 16 ilems)
I know how to train w th weights to get as strong and as qurck as possible

Percephon of athletic competence (4 tlems)
[ /y  a th le t i c  ab ] l i t y  w i l l  con t inue to  improve i f  I  work  on  i l

Ability to tum down drugs 14 ilems)
lwou ld  be  comfor tab le  tu rn ing  down a

873

Table 2. Contents of Pocket-Sized Sports Nutri-
t ion Guide and a Weight-Train ing Booklet  Distr ib-
uted to Al l  Exper imental  Students

Spor ts  Nut r i t ion  Gu lde
1.  Nut r  en t  de f in i t ions  and func t ion
2.  Ca lcu la t  ng  each ind iv idua l ' s  p ro te in  and energy

requ i rements
3 .  F lu rd  requ i rements
4  Fead ing  food iabe ls
5. Fast food section (preierred choices)
6 .  Common food char t  l i s t ing  energy ,  fa t ,  p ro te in
7 .  V i tamins  and supp lements  des6r ip t ions
B.  Goa l  work  sheets

Weight  Tra in rnq  Gu ide
1.  Weigh t  t ra in ing  phases
2 Weigh t - t ra in ing termdef in i t ions
3.  Chanqes resu l t ing  f rom we igh t  t ra rnrng
4.  Types  o f  werght  t ra in ing
5 P lyomet r ics .  speed.  sa fe ty
L ,  t rp rurse  .har lq  and p ic lu .os

822

6 1 8

853

BBO
l i f te r  who o f fe red  me anabo l ic  s le rords

Belief n media adyerlEemenls (3 rtems)
I  th ink  tha t  most  p roduc ts  adver t i sed  in  musc le  magaz ines  do  what  they  c la im to  do .

746

Team as an tnformation source (3 items)
Berng on the football team teaches players about getting stronger

750

Peers as an information source (3 ltems)
M y  t e a n  l e a d n r r  h p l p  m e  l e a r n  a D o U t  s p o r l  ,  n u l t , l t o n

Nannallvc belefs aboLtt AAS use (3 i lems)
Oui  o f  every  100 hrgh  schoo l  foo tba l l  p layers  a t  you i  schoo l .  how many do  you ih ink

have ever used anabolic steroids, evcn once?

Conmunicalnn wllh peers (3 items)
I t  you  had a  prob lem or  ques t ion  about  s te ro ids ,  how easy  wou d  t t  be

to  la lk  to  your  f r  ends  about  i t?

Se/l eslee/n (4 items)
I  iee l  tha l  I  h . i ve  a  number  o f  good qua l i t i cs

( ' \ ' ( ' n i l l !  t l t ( ' ( ' 1 . i l l . g .  r l t ' l i v t ' r ' t ' r l  b v  A ' l ' l ,AS
s t . : r 1 ' 1 . ' l ' h c  s ( , ss i on  c ( ' n t ( ' l ' ( ' ( l  o l l  l ) 11 ) { t l . i u l l
eo i t l s ,  : t  r l t ' s c t ' i p t i on  o1 ' 1 .h t '  i n t t ' t . r  o r t i o r r ,
; l l l { l  i t  ( l t t { , s l  i r , t r  : i l t , 1 - t t n s t t  r . l '  > { , : > i r ) l t .

Control Condit ion

A l l  con1. r 'o l  s t r r t l t ' n ts  \ \ ' ( ' l ' ( ,u i \ ' ( ' n  r r  s t  ln -
t l l r t ' r  i ,  cornrn t ' r ' c i tL l l r '  1 r lo r  I t rcc r  I  1 r :Lnr  1 r l t k '1 . , r "
l isLinu t ht '  Irroblt ' rns lssoci lr t t ' r  I  u' i t  h r\  A S
t ts t ' r r r t r l  thc  c t .h ics  o l ' l i r i r ' p l iLy  ln r l  s1ror ts
u t lnsh ip .  No o lho '  s tc lo i r l  p r tv t 'n1  ion
rn : r1 . t ' r ' i :L ls  u  t ' r ' t '  p rov i r l t ' t l ,  : rn r l  s t r r r l c r r ts
r  l i r l  no t  l t ' cc iv t '  o f  l ru '  t t ' r r r l - r l i r t c t t ' r l  r l  r t rg
( ' ( | i l c l t t  i ( ) r l .

Data Analysis Plan
' l 'ht '  

l rro{. lnLrrr t '1 '1i 'cts u' t ' r t  t 'st irrr:Ltt ' r l
s ( , l l i u ' l t ( ' l y  u ' i th  th t '  con t l i t io r r i r l  l t ' u r ts
s io t t  rno t l t ' l  :LL  th r ,  pos t in1 . t , r . r ' t ,n t ion
(shor1 .  1 . t ' r ' rn )  i rss t ' ssn l t 'n t  l r r t r l  :LL  t l r t ,L rnu
t t ' r ' rn  l i r l l o rv  r r1 r .  ' [ ' l t t '  pos t t t ' s1 .  : t ss ( ' ss -
r i l t ' r rLs  s t ' r ' r ' t ' r l  l s  t l r c  r l r ,p t ' r r r l t ' n t  r ' :L t ' i
r t l ) l ( ' s ,  iu i r l  t l r t '  p r r ' t t , s t  ( l r :Ls t ' l i t r t ' )
r tsst 'sstt t t 'nt rLnrl  I  rroer' :rm ( ' \ l  x)sl l l . ( ,  \ \ ' ( ' l ' ( '
i  n t l t , ;  r t ' n t l t ' r r t  v lu ' i l l r l t ' s . ' [ ' h t '  p rogr . l rn t  t ' l ' ,
l i 'ct  t 'st i  r  natt '  u' :Ls t ht '  r  I  i  1'1i ' r ' t 'nt. t '  l r t , t  tvt ' t 'n
t ' r l r t ' r ' inrt 'nt:r l  lLrrt l  con1.r 'ol  srrb. j t 'cts at
l x rs t t t ' s t  lu l . jusL t ' r l  f i r r  t l r t '  1 rn ' t t , s t  l t , r ' t ' l s
l i  rr  t ' t rch sub.i t 'ct.  ' l 'ht '  :Ln:Ll l 'st 's ir lso \\ 'ct.( '
t ' o t t r l r rc tc r l  lL l  lhc  schoo l  l t ' r ' r ' l  o l  :Ln : r l vs is
bt 'c;rrrst '  o1' t l tc r ' :Lrrr lonrizlrt iot i  sclt t ,rnc
:u r r l  l r t ' c :u rsc  o1 ' th r '  l ross ib i l i l v  o l  s l l r r . i -
ous  l ' ( ' su lLs  u 'h t ,n  : rn :L lvz t ' r l  on lv  l r t  thc
in r l i v i r l r r l l  su l ) . i ( ' c t  l t ' v t '1 .1 r  A l t l roug l i  \ \ ' ( l
1rt ' t 'settt  sigtt i l ic:tnct '  l t ' r ,r ' ls I 'ol  l roth
schrrol- lcvt ' l  tnr l  int l i r . i r lutLl suh.j t ,r t  k,r ' r ' l
: In2rl . \rscs in L:r l l r l :u'  I i l 'nt,  in Lhc nar.r. iL
t ir , t '  u e r lcscl ibe inrl ivir luiLl lcvel lnir l .y-
s is  c11t ' c ts ,  l s  thc ) '  r l i t l  no t  t l i l l i ' r . con
sir lo'ablv l i rrm tht '  school- lcr,cl  lLn:r lvsis
l i l 'most consLi 'ucts tutr l  l rcc:rLrse thc pr.o-
gl 'am is t l in 'cte<l at thet inr l ivir lLt:r l .  I) l 'o-
glam cff'ects also u'elc cstimatcrl :rlto'
:r( l iustmont l i rr  agr' ,  sturkrnt .gl '2r( l( '  lx) i l t t
av(i la.ge, anrl  f i r thcrrs education, r luc lo
basel inc r l i l fclences on thesc r lerno-
glaphics. School-krvel :ulal-vsis i 'esults
rIn(l (l()moat':rlthic-arljusted effircts at.c
highlighterI rvhen they plovirlc arlrlitional
infbrm:rtion.
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845

Cottch as aD infonnatpn source (3 items)
l\,4y coaches help me earn about drug use in sports

Knowledge of effects o/ AAS (18 items)
I  be l ieve  tha t  anabo tc  s te ro ids  can cause I  ver  d  sease

8 6 1

Knowledge of effects of alcohol 13 items)
Alcohol can cause muscles lo become weaker

Knawledge of supplcments and exercEe (4 items)
Protein powders are better lor you than protein in food

Perceived coaclt lolerance ol,4AS use (3 tems)
l l  I  were  caught  us ing .  anabo l ic  s te ro ids  I  wou ld  be  n  t roub c  w i th  my coaches

Percetved parenl tolerance ol A4S use (:l tems)
At  my hoLrse ,  l l re re  a rc  ru les  aga ins l  us ing  anabo l  c  s te ro ids

559

Perceived peer tolerance of drug use (5 items)
l\,4y teammates wouldn t care tf I used marUUana

Perceived fnend tolerancc ol drug use {5 items)
l\,4y closcst triends wouldn't care if I used alcohol

BB6

8 1 4

.76ti

- -

lmpulsivlly \6 iems)
I  can  t  con t ro l  myse l f  when I  ge t  angry

Body ,naqe (3 i lems)
I have becn happy w th the changes in my body over thc last tew years

Perceived severty ol A4S use (3 items)
Anabolic steroids are not dangerous tf you use them only a few months each year

Attitude toward AAS users (3 items)
I  th rnk  peop le  who use anabo l ic  s te ro ids  a re  chea lers

Perceived vLrlnerability fo AAS effecls (3 itcms)
It I were to use anabolic steroids, I wouldn t have any bad side effects

722

Attitudes toward AAS use (3 items)
Us ing  anabo l ic  s te ro ids  i s  l i ke  us ing  any  o ther  i l l ega l  d rug

Wtn-at'all costs all i lude (3 items)
When I  p lay  loo tba l l .  I  want  to  w in ,  no  mat te r  what  i l  takes

682

Fnend drug use (4 items)
How many of your 5 closest lr iends have ever used or tned cigarettes, even once?

' Beliabil it ies are the unstandardized coeffioents. This table inciudes only those subjects who completed both the
pretesls and posttests. AAS indicates anaboIc androqenic steroids.

830

4 0 1

Implementor Training.-Ooachers in
1  l t t ,  t . l . ; ' e t ' i rn t . r r t : r l  t .onr  l i l  i o l t  \ \ ' e l 'e  g iv r .n  : r
rla1. longin-st'l'\.iceirn(l :l cutliculr:m grrirlc
u'ilh s1rcciflc lesson lrlans. I'eel ktarlei'-s,
solccte(l bv co:rchers, .nl et'r' tlained by r.c-
seat'ch sttff ovel a :1- to (i-hout' l)erio(1.
Thcl' u'ei'c ln'ovide(l u.ith cun'iculum
matruals anrl step-bv-stqt lesson plans :rnd
activities Lu usc ir-r the classruorrr.
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Parent/[iuarditrn.-l'alt'nts :ut(l gulr.
t l ians of ex1rt l ' inrental stLrr lent,athleles
rvei'c IurrvidetI a fiunil.v ,slrorts nutr.ition
booklet. This guirkr u,as simil :u'  kr thc
stnrlcnt 's rtutr i t ion gLrir let but also ir-r-
clurlerla r leso' ipt ion o1'thc ATLAS pro-
glam, fbo(l  shopping arlvice, an(l  sl)ol. ts
nutr i t ion menus. l)aler-rts uf cxltet. imen,
tal sr-rbiects rvcre invitt'rl to a single



The long-term follorv-up d:rta for
graduating seniors r'r-as combined u'ith
long-term follolr-up assessment firr rc-
turning plavers. Together', these d:rta
comprise the long-telm folk)u-ul). In the
analvsis of long-term effbcts, a r,:ri'i:rble
corling fbi' r'r-l rethei' the respondent r'r,as
a graduating scniol ot'not \'\,:rs inclurled
as a cov:ri'iate. The pi'opoltion of gratlu-
ating seniols w:ls a cov?u'iate in the
school- level anal l ,sis.

Int l iv i t lual t luestionnait 'c i tcms u'cle
combincrl  into summaly scales repre-
senting constructs f lom a morltr l  of AAS
Llse, us is common in health rescarch.r:
Tablc 1 pi 'esents the constlucts anrl  the:
.qenelall.v positivc psychomcti'ic llrrlt-
ci ' t ics of the subscales; these l inr l ings
are consistcnt rvith r.trsults otrtaincrl tirrm
an t 'ai ' l ier version of this instrrrmenl.:?
Stttn scolcrs n'crc tlivirlcrl bv thc numbe'r'
of i tunrs in e:rch construct; most con-
structs wel 'e measul 'cr l  hy a minimum of
i i  i tems. ' fhese mean scores al 'e l 'c l) l 'o-
scntcrl as thc prertest lirl ther contrrrl anrl
intct 'vention groi l l )s. ' f tr  ait l  in intcr 'pi ' i , -
tation of the pnr.gram results :rntl prt-
vir le lLn int l icat ion of val iancc, the
postintcrvention ( immell izrte) lnt l  long-
tet 'm I 'olkrw-up changcs :rrc cxplt 'ssurl
rus pclccnt changer in p'cterst SI) units
(posit ive or negativc) { irr  cach val iabkr.
'fhc SI) in the tlbler rvas rleriverl lirrn.r
Lhc 1 uttcstrposttcst inturvention s:rmlt le
l irr  both cxpcrimcntal anrl  control sub-

. je cts. Also, cumulative l i l 'et imc AAS use
:rt cach firlkr'"v-up is pnrscntcrl.

RESULTS

Demographics
' l ' : rblc i I  pi 'cscnts sclcctcrl  rkrmograph-

ics l i rr  sub.jects completing both prctest
lnrl  posttest ussessments, h.y contl i t ion.
Altogcthcr', 2(i comlrarisons ll.cm murkr;
thus, 1 grrrup r l i l1 'erencer u,oukl be ex-
pcctcrl  by chancc. ( lontinuous vl l iabkrs
ll'erer examinerl u'ith I tests:rntl t:rtegoli-
c:r l  vzLriablcs wci 'c cxarnincrl  u. i th f
tcsts. Al l  part icipants wete rn:r le. ( lrn-
trrrl subiccts r'r,crt slightlv voLlngol'
(mc:rn t l i l f 'erence ol '  apprrrximatel.y 7
n,ererks; P-.02), harl a sliglitlv higher'
mc:rn gr ' :xkr point ar,clagc ( l | .12 r,s ; | .02
lon ir  4.(X) sc:r lel  I i l '  experimental sub-
iccts; 1'=.(X)i i) ,  harl  l i r thcrs u'ho ' ,r ' r ' r ' t '

s l ightly mot'e et lucatet l  (1'-.(X).1), anrl
harl  highei '  f i rmil1. incomcs (1)=.01).

Subject Retention

lJec:ruse lbotball team size genelall.v
shrinks rluling the tilst f'eu' u'ereks of
school (rlue to rlrt4xruts), lllecise erstimates
ol'the potential subject pool are not avail-
ablc. Al4rirrximatcly 151 to 20(,1 ftil to
complete the fbotball se:lson. A total
sample of 1506.youth completetl the pi'c-
test tluestionnaire (702 in the expelimen-

Table 3.-lndividual-Level Comparison of Demographic Characteristics Between Experimental and Control
Subiects Present at Both Pretest and Posttest (N=1226)

Demographics
Control
(n=694)

Experimental
(n=532)

Age,  mean (SD) ,  y 1 5 . 7 8  ( 1 . 1 6 ) 1 5 . 9 3  ( 1 . 1 0 )

Grade po in t  average,  mean (SD) t+ 3.1 2 (0.62) 3.01 (0.60)

Attend religious services weekly. % 26.8 29.8

Race/ethnicity, %
As ia  n 3 . 83 . 5

Native American 0 .3 0 .9

3 . 1 2 .4

Afi lcan American 3 . 9 6 . 6

76.7

Mixed heritage 8 . 1 9 . 1

Father  g raduated  f rom co l lege.  " .  t 5 6 . 1 47.5

Father  unemployed,  % 3 . 0 2 .6
Mother graduated from college, o/o 43.8 3 9 . 9

Mother  unemployed,  % t / . 5 16.2

Fami ly  income $40000,  %' 7 1 . 0 62.4

L ive  w i th  mother  o r  adu l t  female  guard ian ,  % 9 1 . 5 9 1  . 0

l i v e  w i t h  f a t h e r  o r  a d u l l  m a l e  g u a r d r a n . ' . 80 .5 8 1  4

Parents are divorced. % 29.8 32.2

"P  .05 .
t P  . 0 1 .
+Based on a 4.00 scale.

tal scluxrls Ian averllge' of zl(i.t per team I
lnrl  80,1 in the contnrl  schrxrls l :rn avol ' i lgo
o1'l-l).ii po' tt'am l). Of this initial sampkr,
122(; (81.4(l) completertl thc lxrsttcst as-
scssmcnt (5ii2 in cxpclirnentll :rnrl (il)4 in
conttrrl schools). A total of E(i!) vouth
(57.7q) complerterl  thc thirr l ,  krng-tu'r l
f'ollolv-u1r asscssmort (,107 in ur1rerimen-
t:rl antl 4(i2 in contt'ol schools). Altogcthcr',
Et.2%' of all cnrrrllcrl .youth comltlerturl lhc
bitscl ine rrsscsstrcnt anrl  :r l  lc:rst 1 ol ' thc
2 r't'm:riningfirlLrw upasscssmcnts. I,'cu'ur
suhjci:ts wel'r, r'etainerl in tht' r'xpt'rimen-
tal conrl i t ion (7ir.8% ) than thc contnrl  con-
rl i t ion (t( i . i l% ) l i rrm busel inc to immcrl i-
atcl.y lrost intclt  t 'nt ion (. i- I t .2: i ,  1'- : . .001 ).'l'his rvas expcctcrl, :rs tht' palticipirtion
hnrrkrn \\:irs much gnr:rtt'r' {'or':ulolescents
:rt tenrl ing thc 1:1 ir-rtclvcntion scssions.
Hol\,cvcr', tht'r't' r,','us no signilicunt rlil'-
lil'cnrc in sulljt'ct rr:tcntion in thc contlol
vs thc cxlxtimt'nttl srnrlitior-rs ilt thc long-
tet 'm l ' rr l lol l ' -u1l :rsserssrrenl (:=0.1:1,
I'=.44). F lom sholt-tclni to long-tenr-r
l i r l lou-u1r. Lhet 'e u'as ?0.,!7 subjcct rt-
tention. similar Lu mean slurlent lctcn-
l i r r t r  i t r  I \ r t ' t l i r t r r l  l , u l , l i t '  - r ' 1 r , , , , 1 .  t l l . l i (  i  )
l i rr t l  .yeat '  kr yerLt ' .

Basel ine Equivalence

IJ:Lscl inc ct luir.alcnct '  f 'ol  inr l i r , i r lut l
conslmcts t iLrgete<l b.v the ATLAS in-
telr,cntion (cr lcr,cls) ai 'c 2-tai lcr l .  Inr l i -
vi<lual- lei 'el  al l : l lyses int l ic:Lterl  that
c'xlretiment:rl :uirl contrll sLrbject sig-
nificantlv rlifT'clcrl on scvcrll r,ariables

l) l ' ior to the intelvention (Table 4). Stu-
r lcnts in thc cxpcl imcntal schools hatl

l loorel '  nutl ' i t ion behaViors (1'=.02), harl
Iuu'el sti'er-rgth-tlaining sclf'-cf'ficac-v
( P<.(X)1 ),  l ler lceir,ed themselves as mot'e

:Lthlct ical l .y compctcnt (1'}-.0(Xi),  wercr
Icss I ikel.y to berl ieve in tret l ia arlver '-
t ist 'mcnts ( l '=.04), u,clt '  k 'ss l ikcl.y to
vicw thci l  peers irs a goorl inl ir lm:rt ion
sottt 'ce (1)=.01:i) ,  harl  urrr:rtcl  l<nou,lerlge
ol '  nutr i t ional sul) l) lemcnts/erxcrcisc
( 1)=.01 ),  i rn(l  bel iel 'ur l  thci l  co:rches '"1'ere

krss  to le ran t  o f  AAS usc  (1 '= .0 i | ) .
I ' t 'c intelverntion r l i  l ' f 'ercnccs bcLrvccn

cxpcl imcntal anrl  contrrr l  el 'oul)s lnl .v
bc mort l ikcl.y to occur whcn schools lrc
r lntLrml.v ussigt-tet l  to conr l i t ions :rnrl  t l l tu
:rrc unalvzt 'r l  at thc inrl ivir lrr ir l  l t ' r ,el ,  :rs
in this stut l .y. When thesc r lepurrlurt
val i i rblcs ar '( '  ( 'x irmin( '( l  at tht '  school
levcl l i r t '  b:Lsel ine crl t t iv:Llcnct ' ,  onl.y 1

1 lrr intt ' r ' r , t 'nt ion t l i  f ' f i r lcncc ( pel 'ccpl ion
of '  :r thkrt ic compctcncc) rtmir ins. Whcn

Ilr incipl l  oLttcome r1ttest ions'nl,r ' l ' t '  I 'c iLnlr
lvzcrl  accounting f ' rr l  st ' r .cr l l  vir i ' i rrblcs
thrLt t l i f leret l  i t t  husel inc, tht '  I ' inr l ings
r' l 'et 'e cssenti :r l l .y unch:Lngcr l .

Program Effects
' l ' l rc analvsis inclurlcs :r l l  : |1 lralt ici lxrt-

ing schrxrls, anrl proglrrm r'fl'ercls :rre zxl-
,justertl lil'pretesl scot'es. 'l'abkr 4 lists tht'
l)11)gl'am cftcct fiu'cach of the constnrcts
:rntl the level ofsignilicancc. ISasclinc (lrrt'-
tcst) rnctns f i l 'contrt l  an<l inten,ention

l)2u't icip:rnts are sho\\ 'n. Although lcr.t ' ls
of signilicancr) wol'() ASS('sserl bl' :rnal.t,sis
of mean scot'es, tu ui<l in the prescntation,
t lrc r lcglcc ofchangc in lxrst ir i telvention
anrl krng-tclm firlllv-up is rlislilayertl lrs ir
pelcernt change in SI) Lrnits.'fhe basclinc
Sf) r'cprcscnts thc plctcst-posttest SI)
f'cl'all palticipating schools. Fjach SD unit
r,r'as thcn rlo'ivcrl bv calculating the
change in the r.netn, dil'ide<l b.1'the basc-
line SD at each lirlknrup.
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Table 4.-Shod- and Long-term Program El{ects, Analyzed at lndividual Subject and School Levels

Control Group Experimental Group
Significance (P Values)

Pre-Post Pre-Follow-uo
(Short-term) (Long-term)

Program Eflects Program Eftects

School Subiect School Subiect
Level Level Level LevelVar iab les sD+

% Change
in  SD Un i ts t

Mean
Score

Pretests Posttest Follow-up

% Change
in SD Unitst

Mean
Score

Pretests Posttest Follow-up

Intent to use AAS 02.021 .24 1 7 4 5 . 7 3 .2

Intent to use AAS for specific reward 5 . 61  .60 2 . 4 1 1 0 . 6 2 .33 1 9

Nutntron behavrors 4 .04 1 . 7 050 . 9 3 .BB 42.6 20.9 .001 .001

Number  o f  mea ls  per  week 1  . 2 1 6 . 1 6 9 . 8 6.02 1 B 1 39 . 8

Use o f  scFoo l  in5 tedd o f  p  i va le  gym 1 7 42.47 9 . 7 1 . 7 5 21.9 1 4 . 51 0 . 4 .001 001

Strength train ng self-efficacy 1 . 0 8 5.89 1 3 . 9 5 .62 40_7 36.4 001 .001 004001

Perception of athletic competence 0 . 8 6  6 . 1  0 7 . O 03029 .39 .3 3.5 001 1 7

Abili ly to turn down drugs 1 .35  6 .00 6.06 9 . 6 001 .001 .020.09 . 71 0 . 4

Be l ie f  in  med ia  adver t i sements 1 . 2 4 2.80 37.94 .8 2_65 .001 .001 .004 .001

Team as an informalion source 1  . 1 0 5.58 1 4 . 6 2 .7 5.59 23.6 . 0 1 .001.001 .001

Peers as an information source 1 . 5 5  4 . 5 6 3 .9 4.36 68.4 5 1  . 6 001 .001 .001 .001

Coach as an information source 5.371 . 2 1 12.6 5 .27 37.8 .001 .001

Knowledqe o t  e t fec ls  o f  AAS 4.42 10.24 5 . 0 '10 .64 40.3 41.5 .001 .001 .001 .0011 0 . 9

Knowledge of ef fecis of alcohol 0 7 8 24.41  .85 2 .6 15.41 . 8 4 003 .001

Knowlege o t  supp lemenls  exerc rse 1  . 1 6 9 .2 2.07 46.770.79 . 51 . 8 9 001 .001 .001 .001

Perceived coach tolerance o1 AAS use 051 0 . 01 . 2 0 2 1 5 2.00 13 .3 0 .9 008 .001

Perceived parent tolerance of AAS use 1 . 3 7 2.62 .o2NA8 .0 2.58 2.2 t 1

Perceived peer tolerance of drug use 1 . 8 2 3.04 8.2 29.1 3 . 1 5 5.5 22.4

P e r c e  v e d  f r i e n d  t o l e r a n c e  o f  d r u g  u s e 3.271 . 8 2 3.3 3_21 2 .2 N A

Normative beliefs about AAS use r  .56 2.39 1 0 . 3 4330066.5 2 .36 1 8 . 6

Communication with peers o.74 3.24 2 .7 3.26 12.2 25 NA03NA

Self esteem 1 . O 7 5.94 1 5 . 0 2 .9 6.05 3 . 1 o4022 .9

lmpu ls iv i t y 1 . 2 8 2.96 6.4 2 .94 003 .  .001 .314 7 10.2 0 .8

Body image 0.86 8 . 1 1 0 . 5 NA36NA3.803 . 8 1

Perceived severity ol AAS use 1 . 2 7 5.79 1 6 . 5 23.6 4 7 035.86 001 001

Attitudes toward AAS users 5 d1 . 4 0 4.86 2 . 1 1 2 . 92 .2 4.87 009 .01 43

Perceived vulnerabil ity to AAS effects 2.1O 6.05 4 . 8 028 . 64 . 4 6 . 1 1 003 .001

Attitudes toward AAS use 5 . 1  6 7 . 1 2 .5 5.25 8 . 69 .9 1 3

Win at-all-costs attrtude 4 . 1  6 1 . 4 4.09 25NA4.9 12

Fr iend druq  use 1 . 3 5 2.O9 5 .2 2.21 3 . 1 0708NANA

Cumulatrve l ifetime AAS usefl 2.4"k 3 .9% 1 .4"k 1 . 9 %3.4"L 2.3"/" 1 7

'r AAS indicates androgenic anabolic steroids; and NA, construct not assessed at long-term follow-up.
tPercent change in pretest SD unrts, based on the sample of participants at pretest, posttest, and follow-up.
+SD for the pretest posttest sample. both control and experimental groups combined.
E l \ ,4ean ques l ronna i re  i lem scores .
Adjusled for baseline grade pornt average, age, and fatheis education.

flLifetime use determined by pretest use and new reporled use at posttest and follow-up.

Sieni l icant inr l ivir lu:Ll- levol [) l 'ogl 'arn
ef'fircts \\ror'o obsel'\'etl in manf itt'crts.
Al l  yrrogr' :rm elT'erct tr  lcvcls pt 'esentetl  in
the ntrtat ivc :rt 'c l i r t '  int l i r , i t lual- lcvcl
anl lyscs ;rnrl  rept 'esettt  plctcst to post-
tcst ir-rtelvention changc, unless other'-
l l , isc notcrl .  We t 'epot ' t  1-tai lct l  tcsts rt I '
s ignif  ic:rnce t i l ' : r l l  anal l 'ses, b:rsin.q out-
conlr '  pxrr l ict ions on the l inr l ings of ortr
previous ir-rvcstigations with similar r ler-
sign anrl intet ventiot-t.j'r'r7 Thc magnitude
o1'lhe prlglam cf'f'cct u,as estimatetl u-ith
thc 1raltial con'eLltion coef'ficicnt, which
is ther con'elat ion bctu,ccn the t lepen-
rlent r,at iablc anrl  1l 'oglam exposur'o,
arljusturl lirr other itrdi:lrentlcnt r,:ti'i-
ables. I'artial corlclations l'oi' significant
cfTircts langerl Iiom 0.05 to 0.'11 ftn'tl.re
srrallest arui 1ai'gest pro.gl':Iln elTects,
lcspercl ivel.v.
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Behavioral Intent

Whcn analyzetl at the intlir,irlr.ral level,
athletes in the cxlict'imental group had
less short-tclm (1)=.(X)l)) antl long-term
11t=.(t,2) intent to use AAS tl'ran rlirl con-
trrrl sturlents. When anal.yzed at the school
kl cl, thei'e lr,as a nonsignilicant shoi't-
an<l long-terlm tlenrl in the predicted tli-
lection, both of r'i'hich becamc significant
tt the P<.01-r hvel u,hen atljusted fbrb:rse-
liner dil'I'erences in glatle lxrint :rvelage,
age, and lirthoJs etlucation. Intent to use
AAS frrl specilic le'nv:u'rls (erg, athletic
scholarship or' plot'essional contr':rct) w:ts
signilicantlv rlifl'erent for the indir,idual
Icvel (/ '=.04) but not thc school- level
analysis at thc sholt-term assessment
point. 1'his lattei' consti'uct lr-as not as-
serssrrl at the long-telm firllou.up.

Behaviors

(iompuretl with contlols, stutlents in
thc intttvention gr'oul) repottetl imprrrverl
spolts nutrition behaviors (l'.,-.001) anrl
gleater use of school rathcl than pi'ivater
gyms (1'<.(X)1) Ii'om befbre tr-r a1to'thc
intervention. Lireatel exlxl'imcntal sub-
jcct use ofschool rathel than private gyms
and implovul nutrition behaviors pet.
sisted through the long-tertn firllou.ulr
(P<.001 :in<l f'=.0i:i, i't:spcctivelv). Eleven
participants reporterl neu' lif'etimer AAS
nse over the initial 1 0-u,eek intelval, u,ith
more than tu,'icc as rnany new u-sers (n-8)
from tl-re ccrntlol group as fionl the ex-
perimental cor.rdition (n=:l). At the long-
tcrm follow-up, there nele ,1 adrlitional
neu, lif'etimc AAS users in the control
group and i:J nell users in thc cxpcrimcn-
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tal cor-ulition. Holvevei', total AAS users
(cutlent and past use) did not achieve :r
significant ditTerence (1'=.0t at krng-terrn
fbllou-ul.r) betr,vccn conditior.rs at any 1irr-l61.

Knowledge
(lonrParetl u'ith conti'ol subjects af'tel

the intt ' r ' r ,cnt ion, expetimentnl adolcs-
cents <lemonsti 'atet l  gt 'catcr knou,lerlge
of  thc  conset luences  o l 'AAS (1 '< .001)
anrl alcohol use (1'}<.001) iurr l  imll 'oved
hno$,lcr let '  about sr-rpplements iLnrl  cx-
e 1'cis€' (1).:..(X)l ). At thc lor.rg-telm fbllor.l,-
up, cxpel imental sub.jects continuerl tcr
t 'cpolt glurtel kno'nvle<' lge ol 'el fccts of
AAS (1 , . . . . . (X)1)  ln r l  a lcoho l  (1 ,= . (X) : l )  anr l
gt 'ei t tet '  hnou lerlgc about suppkrments
anrl cxclcisc ( 1'-.- .(X)1 ).

Nonpeer Influences
(lrrnp:r lcr l  r .r ' i th contlol slurlcnts, uth-

It ' tcs ir-r thc cxlrcl imcntal conrl i t ion ber-
l i t ' r 'ct l  tht ' i r  coirchcs (1'- ' : . .(X)1) untl  p:rr
enls (1'-.02) r,r ,clc lcss tolt ' r 'unt of 'AAS
tust 'antl  \ \ 'ol 'o rnol lr  l ihclr,  to be l icvc t lreir
ctt iurh u, i ts a rel i :rble inl ir t ' t l : r t ion soulcc
: r l rou t  r l rues  11) . . : .001) .  A th lc l t ' s  in  thc
cxlu'r ' i rncnt:r l  g11)ul) \ \ ' ()r ' ( '  mort sl i t 'pt i
cul ol '  l r lvcrt iscnrcnts l i l '  musclc-buikl-
inu  l r t 'o r luc ts  (1 ' ' .  .001) .  I i c l : r t i vc  to  con
tl 'ols, t 'xpct ' imt'ntt l  sub.j t 'cts lcm:rint 'r l
skc l r t i c l r l  o l 'mer l iu  in l lL tcnccs  1r lomot inu
thc  im:L .gc  o f  AAS 115, i '  (1 ' . :  .001)  u t  L rne-
Ict ' tn I ir lLru,-rr1r.

Peer Inf luences

Athlt ' tcs in thc cr1 rt ' r ' imcnLul.grotr l  r  h:Lrl
gt 'cl t t t ' r 'bcl ie f  in tht ' i t ' tc:un :Lnrl  ptrr ls as
trustcr I inlirrm:Ltion sorrltr's both :rl short-
tu'rn (both 1' ' : . . .001) lrnrl :Lt kng tt ' r 'm f ir l -
lou' rrp (1)., : . .(X)1 l i l ' l rccls iurr l  1'- .001 l i rr '
krLtn). Normulivt ' l rcl icf ls about AAS usc
ini l  t t 'ovt ' t l  ut shot ' t- t t , t 'm I ivl l ly lv-Ll1 I  (1)=.0; i)
l t  tht '  schtxrl  lci 'c l ,  but this cl ' l lct  t l i t l  not
pt,t 's ist zrt krtru-tct 'm l ir lkru, up (1'}-. : |0).
Although r-ro school-leverl tlilI'el'cncos \\'or'('
obsct 'verl  in 1x'r 'ctr ivcrl  f i ' icnrl  or '  pco' tol-
ct ' : tncc of t l t 'ug Lrsr,,  inr l ivir lual- l t 'vcl analv
scs inrlicaterl signilic:rntlv lxlrr' lxl'ccivcrl
pco' tolclance of rlrug nse lellolterl b.v
cxlxrrimenttrl subjccts 11'=.05) rrt thc'
short-telm assessment. No 1l'ogram t't'
f'ects u,ei'e obtuinerl lbr'li'ienrl <h'ug use at
cithcr short-tclm or long-tclm firllou.up.

Individual Factors

Sturlcnts in the expei'iment:rl gloup harl
gle:rter short-lelm (1'<.(X)1) an(l long-
tclm (1'=.0i]) lirelings of athletic coml)e-
tence, shoit-term (^l'<.001) anrl Lng-tu'm
(P-.(X)4) confi<lence in thei l  abi l i tv to
stlcngth train (self'-efTicacy), sholt-term
(1'<.001) and long-tenr.r (1'}=.013) abilit"v
to ret'use AAS and otl.rer drugs, short-
teri'm (l'<.001) anrl long-term (P-.04) in-
crease in selt'-esteem, and shol't-term im-
pu,ed communication u.ith peers
(P=.0:i) .  Also, experimental stu<lents re-

ported less impuisivi tv (P<.001) at the
shrnt-tenn fbllou'-up. l3od1 irnagc .nr-us

not sigrrificar.rtlv rlif'lblent betri'een e'x-
pelimer-rtal and contr'ol gr'oulls at sholt-
tei'm f'rrllou.r-rp.

Attitudes

Altei' lhe intt'r'r-cntirtr-r, e\l)ei'itnontal
,students \\-el'e rrrore likclv to believe in
the potcntial scve,r ' i t .y of 'AAS usc r isl is
(P<.001), hatl  trut 'c unl:rr,oluble att i-
tu t les  tou ,ar r l  AAS usu ls  (1 ' - .01) , :L r r r l
f 'c l t  mole pelsonal r.r-r lnt 'r ' :Lbi l i t l  to tho
negativc cfTccts ol '  AAS Lrse (1).. : .(X)1).
No r l i f l ' t 'nrncc in ther u' in-at-t l l -rosls :rt
t i tude u,as f innrl  l rnone gloups l i 'orrr
bclolc to aftel the intcn'urt ion. At tht '
krng-tet 'rn l i r l lorv up, r ' r l tel iment:r l  sulr-
jects conl inut ' t l  to bc mort l i l i t ' lv to lr t ' r '
ct ' ivc AAS it( l \ ' ( ' r 'so ef ' fecls :Ls sc\:( ' r ' ( '
(  1' . ,-  .(X) 1 ) :Lnrl  sar,r '  thcmsclr,cs :rs rtnuLi n-
ine Irtot 'c 'n 'ulnct ' i tblc to lLr lr , t ' r 'st '  AAS
e,l l 'ects (,1'-.001)), rrr l l t ivc to conl lols.

COMMENT
'fhis sturl .v 1l 'ovt 'r l  sLrcct 'ssl ir l  in r l t 'm-

ot-tstt 'ut ins r l ist inct iulvlLntlLgcs f ir l  tht '
cx1 rt ' t ' iment:Ll conrI i l ion. ' l 'ht '  into'r ' t 'n1 iorr
u':rs ussociiLtrrl lvith signilic:rnt. r't'rlLrctions
in :uLrk'scct-t l  intent to Lrsc AAS, grt l t t ' r '
knorv lc r lgc  o f  AAS iu r ( l  o th ( ' r '  r ln ru  t '1 :
f i rcts, gt 'eutct '  l rcl icf in 1rt ' r 'sr lnal vrr l-
nt 'r 'abi l i t -v to thc h:u'nrl i r l  t , l ' l i rcts oI AAS
us(' ,  nlol ' ( '  t t t 'gl l ivc t t t i tu( l( ,s lhout AAS
tusct 's, t 'et lLtcerl  i rnpLrlsiviLy, iml rrovt 'r  I  l i t l -
ing ol '  :r thlt ' t ic tbi l i t ics, highu' st ' l l ' r 's
tccm, st l 'ottgo' l r t ' l i t ' l '  th:rt  co:r 'ht 's lrnt l
p:u't'nls u,t'r'c :r.q;rins1. AAS rrs(', r'nol'(' com
l tc tcn t  r l t r tg  t ' c l i r s l l  s l i i l l s ,  l t ' ss  l r t ' l i t ' f  i n
tnt 'r l ia nrcss:rgcs, ino'ctrst ' t l  bt ' l i t ' l '  in t l r t '
1 'rrotb:r l l  tc:rt t t  us :ul inl i) l 'nl i r t ion solu'( ' ( , ,
incx':rscrl  knou,l t ' t lgc ol '  lulvcrList 'r l  " t ' r '
goe( 'n ic "  su l ) l ) l cmcnts ,  ln r l  im l l 'ov t ' r l  nu-
tr i t ion i tnr l  cxct 'cisc trclr:Lviols. ' l 'ht '  

1xLr.
t i l l  coln' l : t t iot i  cot ' l ' f jc iotts l i  rr  signi l ic;rrrt

l)l'ogl':un elltrcts r':Ln.gt'rl tirrrn 0.0ir to 0.,1l,
r ' i 'hich rrr lr lcscnts srrbst:urt i iLl  c1l i 'cts l i l '

1l 'evention trrsczLlch. Sturl t 'nts rtccir, in.q
thc inten'cntion u,( 'r 'c molt,  l i l ic lv to in
ct 'casc theit '  strength-t laininu lr l i rct ict '
in thc sclrool cnvir lnmenL, r lespit t '  sirr i
lat '  er l t t iprnent intprrrvcmcnts in control
2[n(l  e\ l)el ' imental rvcight rrxrms. ' l 'his is
impolt:u'rt since local g.yms rLlt'thc ex'iLt
est l 'el)ol ' te( l  soulcr '  l i l 'acr1ui l ing AAS in
thc United Stales.:' Import:urlly, man.rr
o1' thesc' f'zrr,ulablc changes, inclurlin.q zL
lcrlucerl  intent to use AAS, pelsisturl
at the long-tt-'r'm 1'rrlkru.up, rlespite slu-
rlents being a$.ay li'om the lbotball tt::rm
setting. Thc consistency bet\\,een the
school- and indir,irlual-lcr.cl ar.ralvses anrl
the results of the pilot l.)rogl'iu.nj; ln'o-
motes confi(lcnce in the efTectiveness of
this program.

Becausc the intelr-ention u'as r le-
signecl to change AAS risk factols lathcr'
than declease immcdiatcr use, pleven-

t ion of neu' AAS usc :unong sturlv sLrb-
jects u'as not expected to reach si.qnif i-
cance ovel '  t l . r is lclat ir-clv l imiterl  ini t i :r l
l i r lLru"ulr 1x+iot1. [)eslr i te this, r 'noler stu-
r lent-:rthlctcs in the conltrr l  conrl i t ion lc-
poltcr l  neu l i l 'et ir-nc AAS use cump:Lrcrl
u-i th the erxpel irncntal gr 'oul) (12 \ 's ( i
n(,\ \-  cls( 's. r 'eslrect ivt '11'),  l rr .  the lotru-
telnr l i r lkru'-up. NIost nr,\ \ '  use occurlcr l
t lur ing ther l i rotblr l l  s( '2rsol ' l  (E in cont.rrr l
schools :Lnrl  j i  in into'r 'ernt ion schools). I1'
this trtnrl  continue,s thrr)ugh tho l ' ( 'nl :r in-
ina  i |  \ t ' :L r ' "  o1 ' th is  invcs t . iga l ion ,  : r  s iu
n i f i t ' ; tn t  t ' r ' r luc t ion  o1 ' l i r tunr  AAS r rse  hv
lLrlolcsccnts rvi l l  ht '  lLchit ' t  t ' r l .

Of t . l r t '  : i1 r ' iu ' i lbkrs lLsst 'sscrl  :r t  shot1.
t t ' t ' n r  f i r l k ru -u l ) ,  n lo t ( '  lh , rn77( ) i  (21  I r l ' : I I )
ut 'rr '  lorrnt l  1.o signif  iciLntly intpt 'ovt '  i11
c i t .h t ' r '  o t '  l ro th  th t '  s r .hoo l  l rn r l  i r r r l i v i r l r r l l
I t ' r 'c l  of '  :rnt l lst 's. Alt lrorrgh rnanl posi-
l i v t '  p t 'og t ' r rn r  t '1 '1 i ' c ts  rv t , r ' t '  l i r r rn r l  i r r  t l t j s
i r r i t i :L l  p t ' r ' i o r l .  i t  i s  r ro t  r r r r r rs r r : r l  in  t l r r rg
prtvt ' t t t iorr rrrst ' :uth l i r l  c:Lrl1'  posit ivt '
I in r l ings  t .o  r l in t i r r i sh  ovr r r '  1 . i rn t ' . r ' r  Whi l t '
rnos t  i ln l r lovcn l ( 'nLs  IX , t ' s is t t ' r l .  l  I ' t , r luc -
t iott  i r t  lottg 1.t ' t ' tn proet ' l r t l  t ' l '1i ' r ' ts r i :rs
I i r tu r r l  I i r r  sonu,  l rok 'n t i i r l  AAS r is l i  l i Lc
to rs . ' l ' o  r tv iv t '  l . l r t '  i r r i l i :L l  pos i t i v t '  t ' 1 '1 i ' t ' t s
, , l  l  l r i s  1 ' t r , r 1 t ' l r i l  |  |  ) \  r . t  l  l r r .  t ' r ' t  r I t i t r i t r q  t  r , ; r l ' s
o l '  l i r l k r rv  r r1 r ,  : rnn t r i t l  " l r rx rs t t ' t  s t ' ss io r rs " | |
u  i l l  l r t '  cor r r l r i c t t ' r l  to  r t l t { . i r ,11 t '  r , r1 r t ' r ' i -
n t t ' r t t : t l  l x lok 'sc t ' t r t s '  t t sc  o l  t l r t ,  s l ro t '1s  n r r -
t .r ' i1. ion, r Irug 1rrt,r ' t ' t rLion, r l trru rt l ' t rs:r l .  rLru I
s1 . r tne1 h- t r l in ine  sk i l l s  t :Lueht  in  t  h t '  in i -
t i :L l  in t t ' r ' r ' t ' n t ion .  Hor ' r ' t ' r ' t ' r ' ,  t lu ' s t '  l r t ' n -
t ' l ' ic irr l  Lrng-tt , l ' r l l  l )r1xt l ' lun t ' l ' l i 'c ls rr t ' r t
r l t ' t t ' c t t ' r l  I  r t , l ' r r r t  lLn l '  l roos t t , r '  scss ions  l l r r  I
l r t ' t ' n  conr l t rc t t , r l ,  s t r tnu th t 'n ing  t l r t '  i L t '
.q r r r ru ,n t  t l r :11 .  th t '  o l iu i r r :L l  in t t ' r ' r , t ' t r t io t r  I t :u l
lrolt l  :rnt l  1x,r 'sislcnt cI1t 'c1.s.

' l ' l r t '  r tsrr l t  s l i rrn mlrnl sLrlrsl iurct '  l l l rst '
I  )11)gr i l l i l s  l i r r  iuLr l t ' s t ' t ' n1  s ,  in r . lL r r  l i r rg  : r r r r
lrol i t '  s1.t ' l 'oir l  i t t t t ' r ' r ' t ' r t t ions, ol1.t 'n rr 'port
n l r i r l  rkx 's  r ro1 ,  r , r 'o r l i  r l th t ' r 'L l r :L t r  n l r i r t  i s
s t t t ' c t ' ss l i r l . " r ' r '  1 ' ;  I  In i r l r r r '  1 i ' l L t . r r r t ' s  o1 '  t l r t ,
A ' l ' l ,AS in1 . t ' t ' r ' t ' t t t ion  n t ;11 '  cx l r l :L in  th t ,  l i r -
vot ' :Llr l t '  ouLc( )nl(,s. N{:Ln.r '  luLrl t 'sct 'rr t  r  lnrg
1rx ' r ' t ' n t ion  l ) l ' oenu l ls  iL t r '  l l r t s t 'n1 . t ' r l  i r r  lL
l-rt 'ul th cl lLss st ' t t ing, r i ' i th loost '  lx '( ' l '  r ' ( '
I :r t iolrships :Lnrl  i t  t t ' l rhct '  rvlro hirs onl l
tnor l t ' s t  cor r t :Lc t  t imc u- i t l r  s l  r r rk 'n ts .  I r r
contl i rst,  thc tYl ' l ,AS intu'r ' t ,n1ion t:r l i t 's
pl:Lu' in tht '  i t trnoslrhel 'c ol i rrr :r t .hl t '1. ic
klttl st'tlir-rg u'ith pccls n ho sh:rrc corrr
nron goir ls. ' l 'he co:rchcs hirvt '  siunif ir : lutt
conl:LcL t irnc :uit l  invt 'st.mt'nt rr i th strr
t l t 'nts : tnrl  clur t 'xt, l 'L consir l t ' r ' : rblc inl lLr-
t 'ncer. I) lr t ' t 'nls lr l r  involvcrl  thtrtrgh l lLr '
cnt Int ' t ' t ings tnt l  r l ist.r ' ibLrtcr l  t :olr ics ol '
the AAS inf irrrnirt ion lrnt l  slror ' ls nrrt l i
t iotr l r txrklets. I 'eet ' lelr lcls ir lso tctrch rr
ma.jor '  1xrl t ion oI '  the inte.t ' r 'ent ion. ' l ' l tcst '
<liliblt'nccs rrav :rcc()unt firr sonxr o1'tl'u'
fitvrn'itblc finrlings. I"uturrr lc'seu't:h shoultl
e-\2rminc tllc l't'latir.e contlibution of thcsc
firctors, bv slstemlticall.y compaling AAS
lllevenlion intcrvcntior-rs \dth :ln(l \\'ith-
out thcsc collrllonent.s.
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'Ihc tlietar';1' habit-q anrl nutritional
hnou'ledge of arlolcsce'nts are genei'all1,
consirkl 'er l  poor' .r ;  Whilc tnany adoles-
cetrts do not intorr l  to use AAS, thosc
rvith glps in liealthv nLrtlition benefited
{'r'om thc heralth pi'omotion culriculum.
IJsing ar-r athlctc's motir,ation to cnhance
pel'filrnance ma-v caltitalize on a teach-
ablc moment to go beyonrl 1l 'er,enting
tln\\ ' : lnte(l  outcomes (e.q, AAS usc) tcr
cstabl ishing healLh-prrrmoting behar'-
iors. Subserrlucnt krnaiturl innl l i r lkru.-u1r
lv i l l  t l c f inc  the  r lu rab i l i t r ,o f  theser
chrrngers.

Somrru'hat unexltcctcrl l l . ,  t l ie signi l i -
c:rnt short ternn ltrrrgr':rm ef'fi'cts fil'AAS
merl i t t ing I ' :rctols such as sel l-cstccrn
rLnrI in-rllnlsi'n'it,v n'elt: of ut'catct' rna.qni-
tut le lLt tht '  ini t i i r l  l tost intelventiotr i rs-
scssmcnt than obserlr,crl Irrrru'am e11'ecls
on intcnt to usc AAS. A l ikerlv lc:rson f i l '
this p:rt turr-r o1'f inr l ings is thc "b:rscment
t ' I ' l 'ect":  b:Lst ' l inc krvcls of inl , t 'nl  to ust '
AAS rvo'c'r 'er lat ir ,clv kru' in both contl 'ol
lutrr l  cxpcl imcntir l  gloults, lcai ing l i t t le
roonr l i rr  i rnprrrr.cmcnt ln( l  thus making
it r l i l l icult  to l jnt l  cut:r in plogrlm cl ' -
I frcts ol 'subst:urt ial  maanitLrrkr. Althouuh
th t '  con t t ,n t  o1 ' thc  A ' l ' l ,AS in tc rvcn t ion
rl i t l  not r l i r tct l .y ir t lcml)t to impact sclf '
cstccrn or ir l lulsivi ty, thcsc 1:rctols ml.y
hitvc impt'or,cr l  :rmong cxlxrr imcnt:r l
voLrth irs thc.y u'crt '  succcssl i l l  in lcarn-
ing ncu, r l l l t i -AAS :rnrl  he:Llth bchar, ior '
ski l ls. I , l l ' l 'ccts on thcst '  l rotcntial mcrl ia
tols u'cr 'c krss 1l l 'onottt tccrl  : t t  thc Lrng-
krt 'nt l 'ol  l  ou'-u1 r,  su.ggcsti  ng thlLt ch:Lngcs
on t l i t 'st '  lnct lsul 'os nt iL.y lr t '  tr i rnsitory.
' l 'hctrr rLlso nr:L.y lrc slrcci l ic tslx 'cts ol ' thc
I irotb:Ll l  scuson thlLt l l rornoLc unrlt 's ir .
;rblt ' r 'hungcs in tht 'sc f :urtols, u'hich tht '
intt ' t  vcrtt ion counto' lLctcrl . ' l 'his u,:rs Ir:u.
t ictr l :rr lv trvir lctrt  I i rr  imPulsivi l .y, u'hich
uolsorcrl  r lul ing thc l i rotbiLl l  st ' lson irr
thc  : rbs t ' r t cc  o l  th t '  in te lvenL ion  ( i c ,  in
Lhc contlol contl i t ion), lnr l  lhcn rt ' -
bottnrlcr l  :r t  tht '  long-lcrnr l 'olLru' u1r.

' l 'ht ' rrr lLrc l int i t tLt ions to thc inr,cst i-
giL1.ion. As is trLrt '  l i r l  thc rnu.jori ly o1'
1rs.1'clrosoci ir l  intcn'r 'nt iotr sturl ics, sult-
jcct r lrolroul rr, :rs nott ' r l  l t  shot ' t-  :Lnrl
krrtg-tclrn 1'ol lo'nv-Lr1t lLorrss lroth con<li-
t ions. Hou,t 'r , t ' r ' ,  this late m:LV h:L.n'c bcur
rrrt i f ic irr l l f  in l l rLtct l  l r t 'c i tr tst '  1 lryt ici l tat i .n
i t t  Lhc sturlr ,  in both corrr l i t ions \\ ' : rs col l-
t ingcnt on t 'ertr:r ining on ther I irotbal l
ter:Lnt. ( )r't'r':Lll, al r1 l'ori mutelv li>I Lo 20( ;(
o1'thc 1. l l t :sctson l ixrt tr iLl l  st lu:ul :r t  each
school r lui t  ol '  \ \ ' i ts cl iminalerl  l ' rrrm thc
tcam bv thc' se:rson's cnrl .  ' l 'his l ikelr,
contr ibuterl  to r lrrr lrrnrt in lr lolescent Irar.
t icipation. ' l 'her x' t t 'nt ion l i r te in lhe
schools ir lso h:ul t l t  iml)2rct on Lrng-telm
l i r l lou-u1r .  A  rncan o f  onh,71 . ( i?  o1 's tu
rlents lcturrr to the s:Lrnc school f i 'on-r
1'eul to .ve:l l '  in t lu'  I 'ol t lantl  publ ic l i igh
schools. Or-u'Lrng-telm ret,ention of 70.87.
bt ' tu-een lhe sltolt-  :urr l  Lrng-term as-
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sesslnent rnirrrls this me:rsui:e. Thc lack
of firll tetention \vits not likel.v based crn
stutly firctols, but on spoi't team and
scl.rool popul:rtion stability.

Olrlel niale p:ri'ticipant,s in lecent na-
tion:rl sttt'r,cys'" (presumerl to bc moi'e
likelv to ber usin.q AAS) r'epolted or.rlv
2.,17 AAS use. ' fhis is similar to the
lifctime lepotts of AAS u-sc in the con-
trt i  (2.4(/r) antl  experimental (1.4'2,)
sampkrs at baseline. Holvcr,er', higher
rates of' AAS usc b1,' arlolescent male-s
ha'n'e hccn repoi'terl-:rs high as (i.(i%
lnt l  11% in comlrletely 2ln()nym()us,
1-t ime sulr,evs' i i r ' r ;  :rmong oldel high
school sturlents. The cumulative AAS
lif'etime usc t':rtcs at lor-rg-term lirlloll-
r1l) w()r 'e increaserl to 2. i i% in experi-
mental subiccts an(l  : i . f)7'  in contrrr ls.
Init ial  r ir tcs of 'AAS, amphctamine, anrl
mitt'i.jtt:Lt-t:L Lls(' \vol'e similat' afirong our'
sutr l 'ccts antl  11th-er ' :ulc high school
malers in Orc.gon.r '  These f inr l ings inrl i -
catc thitt ther t'eslronrlcnts ',r,erre fiu'th-
coming about r lrug use anrl makc i t  less
l ikel.y that si .r lni f icant nnrlerreport ing
about lr-r.y rlru.gs occunrrrl, inclurling ana-
bol ic steroir l  usc.

A rlifl'cxrntill rlropout rlte u'as ob-
serl ,cr l  :r t  thc f ir 'st postintelvention as-
sesstlcnt, with a smaller 'prrrpoi ' t iotr of '
thc cxlrcr imcntl l  uroup comlt let inu thc
shortto'm f ir l lolr ' -up t lucstionnl i ler.
Ho$'cvcl ,  t l i f ' f l lunt ial t l rol loul u' i ls not
obsct'r,'erl :Lt long tcrm firll rr'r'-u1 r. (.h'eatct'
sholt-t t ' r 'm cxl lcr imcnt:Ll t l tryout ma.y
h:t 'n'c bccn a f irnct ion o1'ther gler:rtcr p:u'
t ici l r :r t ion burr lcn on thc thcsc subjercts,
lvho rvcxr rerl tr i trrr l  to attunrl  the 14 in,
tct 'r 'ention scssions ls r,vt ' l l  : rs comltkrtc
tht '  t luestionn:Lircs. Ex:rmin:rt ion ol ' this
r l t 'opout l i r tc suggcsts th:Lt ptrrgt 'am et-
I ' t 'cts woult l  h:rvc trccn uven larger i f
ct lual prrr lrolt ions ol 'control an<l exlteri-
tncnl:r l  sturlcnts h:xl beern nrt:r incrl .
I)r 'olrouts f ' r 'om thc control groulr hiLrl
signi l ' ic lnt lv highu' blrsel inc intcntions
to nsc AAS thiLn r l lopouts f irrm the e.r-
lro' imental .grrrLrp. I f  thcse sub,jects harl
bt 'en nrt:Linurl ,  the l tost intct 'vcntion con-
t l i rst hetn,een thc 2 conrl i t ions r,voukl
h:Lve lin ortrl the r:xylerimcntal inte't'r'en-
t ion evcn molc.

I- i :rsel ine comlral isons of .grouyls on r lc-
pentlent anrl  r lcmogr' :rphic vri ' iabkts re-
v cakrrl ser ve rzLl r lifTclcnces. I.) xlterirncn,
tal.youth nr1.rorterl  less r lesir ' :Lble basel ine
lcr.cls of se.n'eral hypothcsizetl I'isk firc-
trn's l i r t '  AAS use (eg, l toorcr r l ictat 'y
behzLr.iols, ltooler stxrngth ti'aining sell-
ef'ficac.v) although they had a luu,cr ini-
t ial  intent to use AAS. ( i i rren these hasc-
l ine r l i l ' felcnces betw eten conrl i t ions, the
"r'egression to thc mean" artif':rct coulrl
har.t' contlil'rute(l lo tho ob-qelr,etl i'esult
that expelimental subjects signilicantlr,
impi'ovcrl on these I'rLctot',s fi'orl befble
to af ' tel  the intelr. tut ion. Houevei ' .  a

nr-rmbei'of thc Llro.r{r':lm effects u-cle ob-
-qell ed acloss multiplc assessments or.er'
time, :rnrl means fbt the 2 conrlitions on
these vari:rbles lr,cxr obserl'ed to divei'gcr
ovcl t ime, l 'educing thc plausibi l i t .y o1
this inteiplctat ion. In addit ion, subse-
quent :rn:rl.yscs that rlo not assumc let-
glession to the mcan tlemonstrated tl-rat
(rvith f'eu, exceptions) no substantial
change in the lcsults u,ei'e rletercterl r'vhetr
controlling t'crl these basclitlr difTerences.

Another lxrtential lloblem rvrLs thc plc
intervention di 'ol tont of i I  schools, ne,ces-
sitating the rcranrlomiz:rtion o1' 1 cotrtt'ol
school to the expclimcntal con<lition bc-
fut'e assessment ol' inturvcntion took
place. Although ther reassignetlschrxrl n irs
matchurl on rlernugraphics r,r'ith 1 o1'thc
remaining contrrr l  schools, this tcchni-
callv alterre<l the initial lanrlornization oul-
come fol '  1 sclrool.  Noncthclcss, we iu'e
confirlcnt thut this limitcrl i'c:rssi.gnment
of 1 school r l i r l  not signi l ic:Lntl .y bias the
Irositive l)l'eventi\ro outc.ome's.

Voluntarv (consenlct l)  sturlernt in-
vulvement in thc l l rogr' :Lm coulr l  n'sult
in f inr l ings th:rt :Lrrr l imitrrr l  to makr f irot
bal l  l i lavers al i 'carly motivatcrl  to :r i :cr,1rt
an anti-AAS l)r 'ogrlrm. Similal l .y, con-
serntin.g paxrnts/gulrrlilLns ma.y h:rve
bccn moi 'r '  involt ,erl  with tht ' i t '  chiklrrrn,
i tnr l  thus rnav not bc rcprcscntativc o1'
al l  parcnts. ( luution shoukl ber uscrl  in
gener' :r l iz ing thcse l lnr l ines to unsclccterr l
(cg, not conscntcrl)  slrorts tcums or to
othrrr :xlolerscernt popull t ions.

In summlr' .y, this mull i r l i rnorsional,
tcam b:rscrl lller,cntion l)r1)gl'am sucross-
f ir l ly alter.trr l  many AAS usu r isl< i :rctors
anrl imprrrvcrl  thc pr ' :rct icc of hcl l th.y
alteln:t t ives to AAS usc. As cxpcctct l ,
l )rogr2lm bcncfi ts u,crt grr ' :r tcst :r t  Lhc
cn<l of ' the l i rothul l  s( 'Ason. Whilc some
cf' l trcts r l iminishcrl  ovcr t imt' ,  thc ma-
. iori t .v lvclc sustainerr l .  Hou't, l  o' ,  thesc
lrosit ive short-tclm cl l i rcts lverrr t imcrl
to in{ lucrlcc sturlent-:rthlctcs l t  thc pc-
l ior l  of gle:rtest AAS risk: r lur ing activc
l 'ootbal l  s( 'ason. I ier lucerl  intcntions to
rusc AAS, l i rvor ' :rbkr chirngcs in r isk lac
tot's, itnrl bcncficrial beh:rvior chrrnger con-
t inut:r l  to ber :rssociatcrl  u' i th the into-
verntion at the lone-tt ' rrn f ' rr l low-up (u1r
to 1 vear:r l tcl  thc blsel i t-re :Lsscssmernt).
The ATLAS intervcntion u, i l l  continuc
ti l ' i l  molc . \ ' ( !al 's, e\ l) : tn( l ing thc saml)le
size r ' i i th rr( l( l i t ional lralt icipants cach
ycar'. Annual boostel' sessiutrs lvill lie:
contluctcrl  to maintain gains:rnt l  u( l( lross
any lish l':rctols that rvei'e not signifi-
cantl .v altcre(l  during thc init ial  intcr '
vention .ycar'.

This  p r r r j t ' c t  u i rs  s t r l i l ro r '1 t r l  l r v  l r  g l lu t t  f i r ln  thc
Nr r t i r l i a l  I rs l i t r r t t ,  on  l ) r 'ug  A l r r rs r ,  ( l )A-07 : i5 { i )  to
l ) t  ( io l l l x ' r 'g .  We Iouk l  l i l i t '  to  t l i i u rk  Wi l l ia r r r  l l r r
hosk i .  I ' h l ) ,  I io r ,  ̂ \enrc t ] i  (bsk , t t ,  I ' h l ) ,  l , i s rL  l ( i ' i k '
l r r ' ,  I " r ' l Lnk  ( i rs l ie ,  lu r r l  t l r r ' co tch i t rg  s1 i r1 l .  s t l i ( l ( ' n ts ,
rLur l  i r l rn in is t ra t ion  o l  par l . i c i l l t t i t i g  ) i ig l i  sc l l x r l s .
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l x , r '  l r ,  l1 )1 )5 . ,  p t t ' ss  t t ' k , r rs r ' .
2 7 .  ( i o l l l x ' r ' u  L ,  l l l l i o t  I ) 1 , ,  ( ' l r r l k r ,  ( 1 ,  i , 1  r i l .  ' l ' l t t '

A r lok ,sccn ts  
' l ' r ' l i n i rg  

l rn r l  Lc r r l l i ng  to  Ar  o i r l  S1r '
n r i r l s  (A ' l ' l ,AS)  l ) r1 , \ ( ' l r t . ion  l )11)u la l l :  l l r c l ig r r r r r r r r l
r r l l ( l  r1 's l l t s  r r l  r r  rnor lc l  i r r l r ' r ' r ' r ' r r t io r .  ' l t  h  I ' r t l i r t l t
, l  h  r l  t x t  l l  l r l .  l1 )1 ) ( i ; l rO:71 : i  72  1 .
2 8 .  , l t l o l r x l t r l  S l l t r t i r l  ( t * , .  W r r s l l i l l g t o n .  l ) ( ' :  l ' S
I ) r , 1 r t  o l  i l r , r r l t h  r r r r l  [ ] t t t t u r n  S c t v i c c s ,  O l l i c c  o l  l r r
s1x ' t ' l o t  ( i t ' t t t ,nL l ;  l l ) l )1 .  I ' t t l r l i c r t io r r  OI ' l l  {X i  1 ) ( l  O l l )S11.
2 1 ) .  ( | r r  ( I L ,  ( i t i l l i t h  I , l I I ,  ( ' l h i l l  I l l i . , ' l ' r r t t k , l , l ) .
I ' r l v l r lo r t '  o l  i r ruL l ro l i t '  s lc r r r i r l  L rsc  l r r i ton t  I l l i r to is
I t ig l r  sc l t r r r r l  s t  u r l ( , r t  s .  - l , \  l  l  r  l  r '  l  i  t ' l -  n  t  i  t  r  i  t  r  r  l .  l l )1 .1  1 ' .21 ; ) :
2ut 222.
i l { } .  I i o t v i n  ( i . J ,  I i o t v i n  I . l N l ,  l i l l i o  l , j .  l ) L r s c r r l r r r l v  L .
c t  l r l . ' l ' l r t ,  l i t l s r ,  c o n s c t t s t t s  t l l i ' c t :  l r t r r l i c t i r r g  i r l o l t ' s
( 1 ' l t t s '  t r ) l ) i l ( ( 1 )  L t s r '  l r r r r n  r r o i n r r l i Y c  c x l r ' r ' l : t l i o D s .
I ' x ry  l t r t l  I i l ' 1 t .  l1 ) l )2 ;7 { ) : l7 l  l? l ' ' .
i l l .  ' l ' l r o t t t l t s o n  I l ,  ( ' k , ; r l r ' l i .  l i o l h r , r ' I i ,  ( l l r t l s o l  N .
I . l l l i o t  I ) .  ( io l l l r i , r 'g  L .  Ar lo lcscc l t  r r t l t l r ' 1 i , s  r r r r r l  rL r r i r
l x r l i c  s lc r r r i r l  rL l I rs t ' :  I t , rL t r r r ts  t l r r t  c l rL | r rc tc I i zc  t l rc

l  r r tcn t i r l  l l s ( '1 . , l1 r ' .1  ^Sr r ,S7ror1" -  / , J , r l r r ' .  l  l )1 )  l  ;2 : i :S  l  S .
A l )s t | i (1 .
i l2 .  Sr r r i t . l r  ( iM.  ' l ' l r lo t  i t s  r t t t  I ) t  t r r1  , \ [ t r r r t ' ;  Sr ' l r t  l r t I
( 'o t r l t t t t l t t r r r t1  I ' r ' t  x1 t . r l i t  l s :  I ' r t r l i  n ' r l  l , ) . l . l r t  l s  r t l
S r r l t s l t r t t t t  { ' x t .  , I  q l t r t n t |  7 7 r l r r l r 7 .  l i i , l . l r c s r l t r ,  N l r l :
N l t . io r i i l  I rs t . i tu t . r ,on  I ) r 'L ru  A l l rs r , :  l1 )x ( l : l r0  iS .  I l c
se lL t  ch  l lonog l  lph  St , t ' i cs  No.  ) l (1 .

j l l l .  Wt ' i r rsL i ' in  NI ) .  I  in le r r l i s t i c  o l r t in i i snr  rLhr r rL  s r rs
ce l r t ib i l i t l  to  hea l th  l l rbk ' rns :  g rncLr rs io r rs  l r r r i r  rL
conrmun i t \ ' -u  i r l c  s r r t r l i l t ' . . /  1 i r l r r r  r ' ,1 / r r l .  1  1 )N( i ;  l  o :  l l .  l  -

t(  xt.
i i J .  ( io l r l l x , r 'e  L ,  I l rn ts  I l ,  l i r suo l t l i  f l . ' l ' r r , r ' i s i ru  L ,
I ' l l l i r i t -  I )1 , .  Ar tabo l i r  s tc l r r i r l  t r l r rc r r l io r r  l r r l  : r lo lcs -
c ( , r t1 .s :  ( l r )  s ( i l | i ,  t i r c t i cs  $  o r ' l i l  11 ' r1 i r r l r ' r rs .  1 l )1 )1 i ) '7 :
2S:]-lS(i.
i i 5 .  I io t r  i r  (  i . l ,  I lo t . r ' i r  I , lX ' I .  Ar lo lescrn t  tobr r t . t t .  r r l
coho l .  i ru r i  r l r r ru  l l l r s t , :  l )11 ' \ 'en t ion  s t l i r t ( ,u i ( ,s .  ( ,1 r1

l r i l i r l r l  l i n r l ings .  l rn r i  r rss t ,ss r i i t ' n t  i ssLrcs .  - /  1 ) r , r ' r l  / . i l
I t r r  t  I ' r t I  i r r I  t .  11) l )2 ;1 ; i :21)0  ; iO l .
j i ( i .  l l t , t t t s  I i ,  \ ' o t t r ru . l ,  I los r lo r lh  I . l .  I iovqL S.  l . l l l i o t
l ) .  ( io I l l x , l ' u  L .  i \ r  r , l l i ' c t i rc  t r l r r r i r t ion l r l  l )11)q l lu i t
i l l l ( ' r ' s  i r1 l . i tu ( l ( ' s  to l l r r r l  ln lL i ro l i c  s t t , r l i r l  r rsc  r rn ror rg
r t t l r r l t , sc t ,n t  i r th l ( , t ( ' s .  . l1 r ' r1  ^Sr i  STr r r r l s  l  ) , t l  t  c .  l l l l l l l ' .
22 :S( i  1 .
: | 7 .  I i k , 1 r l r  l i l , .  l l l l 1 r , r '  A .  l ' t , r ' r ' 1  ( ' 1 , . ' l ' l r c c l l i r . ; L o  o l

l x ' ( , l  l ( ' i r ( l ( ' l  s  i r  ( l | r rg l r l l r s r '  1 r r ! r ' r ' r l  iu t . . l  S(  l r  I  l ,  r  r  I  l  l r .
l 1 ) t ( i ; 5 ( i :  l 0 7  l l l .
j l l l .  . lo l r rs l  on  L  I  ) ,  O '  ]L r r l l i , r '  l ' L \ '1 ,  l  i r rc l t r i t iL r r  . i (  i .  I ' sv
c h o l h c n r l x , t t t i c .  l i r i t  r u r l  i l l i c i t  r r s c  o l  r l r r r g s  l n r o n g
r L r l r r l t , s c i ' n t s .  . l , l  l r  t l  l x l  I  I  r t  r  |  |  l r  ( ' r  r  t t  .  l 1 ) S 7 ; S : : i { i , r  l .
: | 1 ) .  r \ t v  I ) ,  I l i u l r r n  ; \ .  ( i l : r s u o r r  l i .  i ' l  r r l . ' l ' l r c  i ' j l i c r L c r
o l  s o c i l l  i n l l r r ' r r r r ,  ] l l ) u l l t i r s  l t l s L t s  s l l L r r r l l r r r l  l r r r r " :
: r r l  r r , u  i r i t i r r f i v c s  n c r , r l c r l l  . l  l l  l r r r r  , 1 l r t l .  1 l ) t ) \ l ' , 1 : i :
2fl I ,:1){;

l l l .  . l l x t t r l  S l l t t i r l x  S o r r l  l r  I  ) r ' r ' r ' f i i ' l r 1 .  i \ l r r s s :  ( ' l l r l

r r i u g  l ,  I i r ' 1 r ' (  o ;  l 1 ) l ) 1 .
l l .  l l o p k i l r s  l i l ) . ' l ' l r l  r r r i l  o l  r r ; r l v s i s : q r r l r l r  r r i ' l L r r s
r c l s r r s  i r r r l i v i r l r l r l  o l r s t l i  t t l  i o r r s .  . l t t t  I ' ) t l r r r  I i r ' , :  . 1 .
I  l l s l ;  l1 ) : i -  l x .
12 .  I ) r ' \ ' r ,1 l i s  l i l " .  Sr r r / r '  I \ ' r r ' l o l t t t r l t t l :  

' l ' l r lo t  t l  r r  t r r l
. \ l t l t l  i t r l  i r t t r x . ' l ' l r o r r s r r u r l  O r r l i s .  ( ' ; r l i l :  S l r q c  l ' L r l r l i c l r
l i o l r s :  l l ) 1 ) 1 .
l j i .  l l t s n i i ' o r t  I i .  l i o l r  i r r  (  i .  S r ' l t o o l  l l r s c r l  s r r l r s t i r r r c
t t s r '  D t l v c r t t i o t t  l ) r r e l l l l s :  u l r v  r l o  r ' 1 l i ' r ' 1 s  r l i ' r ' : r r ' l
I ' n ' t ' , I I t t l .  l 1 ) l ) ; i ; l l :  l f l l  l 1 ) l ) .
l  l .  I  i o l  r  i u  (  i . l .  l i i ' r r i c l i  N  l , ,  l  i r r l i t ' r '  l  l . ' l ' l r t  i ' 1  l i ' t ' t s  o l
s c l t c r l t t l i r t g  l i r t ' t i r r t  l r t t r l  l r r r r s t c l  s i ' s s i o n s  r ) l  i t  l ) 1 1 ) i l l
s l r ' ( t t l l l l l  l r s l c l l r s o c i r r l  r r l r l r r r r i r c l r  1 o  s r r r o l i i r r q  l r r l
rc r t l i r r t t . . /  I i r ' l t t r t  . l l r t l  l 1 , l ' l : i ; ( i : : j : ) : )  : |?1) .
1 5 .  I i o l v i u  ( i , 1 .  S r r l r s t l r r r c c  l r l l r s r , l r r t v o t t i o r r  r t
s ( ' i l l l  l l :  r 1 ' ( 1 ' l r l  r l c r  c l o l r r r r c r r l  s  : r r r r l  l i r l  u r t  r l i r r . r ' l  i o n s .
. l  Sr l t  I  I r r r l lh .  l1 )S{ i : i { i : : l l i l )  : i71 .
l ( i .  l i r L r r u c r l  I ) l r r r r r s  I i l , . ' l ' l t r . i  l l i , t  l s o l  s c l r r x r l  l l r s c r l
s u l ) s l i l l r ( ' ( ' i r l ) l l s ( , ( r l t t t ' t r l  i o t t :  l r  n l ( ' 1 l l  i l l r i l l v s i s . . /  / ) r ' l / i /
/ f r l r r r ' .  l l l sS ;  lS : :1  1 : i  l { i  l .
1 7 .  I l r r l l  N L .  l ) i i , l r L l l  l r r r l r i l s ,  l i r o r l  c o r r s r r r r r l r l i o r r .  r r r r r l
n L t t r i i , r r l  i r r t r r l i c  r l r r l i u u  ; r r l o l c s r t t r c .  . 1 , \ l o l t x '
/ / r ' r r l / / r .  l1 ) l )2 ;  l : ) : : iS  I  : iS f i .
l l l ,  f  i r r ig r rn  11 . ' l ' l t  l  l  ! ) ! ) '1  (  )  t t , r  1o  t t  I '  r r  l  t l  i  r  Sr l r  r  x  t l  l  ) t  r  r  r  1
1 's l  Sr t r ' t l r7  I "  i  t r  r  r  l  I  i  r '  1 to t  l .  S : t l ' l t t :  (  ) l  l i r t  r r l '  r \ l co l to l
i r r r r l  l ) r r r u  ; \ l l r s c  l ' r r r u n r n r s ,  l ) i ' 1 r t  o l  l l L l r l r t r  I l c
s o i l r 1 l , s ; , l i l l l l l i L l  \  l 1 ) 1 1 ; .
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