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0l)jective: This lorig-term study investigated tile widely acceptetl I~ypottiesis that 
ambulatory pressure tloes not decrease in patientsgiven placebo. 
Metl~ocls: One Iiun(lred and twelve older (2 GO years) outl~atients wit11 isolated 
systolic hypertension were recruited. Treatnient consisted ,of a placebo during a 
3-rnonth baseline period and long-term follow-up. 

ltesulls: At baseline, on placebo treatment, clinic systolic/tliastolic (SBI'IDBP) 
blootl pressure (-tSD) averaged 176+ 121064 7 mmHg and 24-11 SBPIDBP 
151 k 15/01 + 10 rnmHg. These pressures were unaltered in 51 patienls in whom 
[lie baseline rneasurenierits were repeated after a further month on placebo. 
Alter the 112 patients had received placebo for 1 year (median), clinic 
SBfJ/DBP fell by 6.6 -t 1 5.9 (P< 0.001 )/I .4 + 7.4 (P= O.OG) mmHg and 24-h SUP 
by 2.4 1 1  0.7 rnmt-lg (P<0.05), whereas 24-h DBP did not change significantly. 
7he 24-11 SUP decreased more will1 higher baseline level and longer follow-up 
(5-2 1 n~ontlis). 

Co~~clusions: Tliese fintli~lgs in' older palienls will) isolated syslolic hypertension 
suggest that in long-term sti~tlies the ambulatory. pressure may sligtitly but 
significa~itly decrease on a placebo. Like ttiose using conventional spliygmomano- 
metry, long-term studies using non-invasive ambulatory monitoring require a 
placebo-controlled design. 
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Introtluction ing o f  the alerting reactiorr [3] and to a regressio~i-to- 
tlre-111can p l i c ~ i o ~ ~ ~ e ~ i o r i  [4-71. 

Ijlood pressurc ~ ~ ~ e a s u r e ~ ~ ~ e ~ ~ t s  111ade by c o ~ r v e ~ ~ t i o ~ ~ a l  
sl)l~yg~~~o~~lario~rlctry have giritled pat ic~~t  r e c r t t i t ~ ~ ~ c ~ i t  A~iibulatory blood pressure l~rorritori~rg attellilates the 
a1111 tlrempy ill 111ost liypertet~sio~i stutlies, including white-coat efl'cct [3,8], arid produces Ilreasurellictrts that 
a l l  outco~r~e trials [ I ] .  Despite their record, coriven- are ~ l ~ o r e  reprodirciblc tl1a11 those produced by con- 
t i o~~a l  blood pressure readi~~gs are su\)ject to tlre so-called ve~~t io~ral  spl~yg~i~ori~a~ro~~~etry (5-7.91. Intra-arterially 
placebo effect (21, nfictl attributed to a gradual weakerr- rireasi~recl a~~~bi t la tory yrcssilre did not alter w11e11 hyper- 

Sl)o~isorsl~il): Coortlination of  he Syst-Eur Trial at the European level was supl)ortetl l~etween 1991 and 1992 by a grant from 
11ie Eurol~ean Union. 71ie stutly is also supportetl I)y tl ie National Fund for Scientific Researcli, Brussels, Belgium, and Bayer 
AG, Wul)l)er~al, Germany. 
IZecluests for reprints to: Jan A. Staessen, MD, PhD, Klinisch Lal~oratorium tlyl,ertensie, Inwendige Geneeskunde-Cardiologie, 
UZ Gastliuisl~erg, Iiereslraat 49, 8-3000 Leuven, Belgium. 
Dale of ~eceil~t: 3 Marcli 19!)4; revisetl: 1 U May 1994; accep~ed: 19 May 1994. 

O Current Science Lld ISSN 0263-6352 1035 



tv~lsi\x* ~ ; I I ~ ~ I I I S  \vCrc 1n1t 0 1 1  n pl;~ccbo for 0 weeks 
IIOl. Si111i1:lrIy. i l l  n 0-\vci*k sttltly 11si11g a . i ~ o ~ ~ - i l i v n -  

sivc r'corili~rg tci.lr~~icluc I I 11, t l~c  nt~~bulntory prcssurc 
I;*II o ~ ~ l y  sliglitly clu~-ir~g tllc il l i t in1 rccorcli~ig I~ot~rs ,  sucli 
t I i ; ~ t  tlic :1vcrngc pressure over 211 11 rcr~laitlcrl ul~nlli.ctcd. 
( ) I I  I ~ ; I ~ ; I I I ~ ~ .  111ost ~)~~ldicntiol~s I I ~ W  hvour t l ~ c  i~ypotli- 
csis 111;it n1111,ulntory ~)~-cssurc is ~ io t  srll!jcct to n ylaccbo 
el1cc.t 1.1-7.10-221. 1 lowevet., Io~ig-tcr111 stutlics arc i ~ o t  
yct ;~v;~il;~blc n t i t l  t l ~c  clcb;~tc co~~( i~ i i~cs ,  fi~cllctl ill part by 
tlrv t ~ ~ r - - ~ . c ; i i ~ l ~ i ~ ~ g  it~tpIic;~tio~~s li)r t11r 1Icsig11 o C  cli~iicnl 
tri;ils. 'l'llc Syst-llur St111ly 1231 is n double-bli~itl out- 
colllc tri;ll i l l  oltlcr ~ ) ; ~ t i ~ l ~ t s  wit11 isolatc~l systolic I1yl1cr- 
tc11sio11, i t 1  \\:I1ic11 11;11iof tlic 1);1tic11ts :ire bci11g rn11llo1i1- 
izcd to ~)lac.cbo. 'l'llc prcscllt stuily took nJvniltngc of this 
o ~ i ~ o i ~ r g  t r i ; ~ l  to t l c t r r ~ ~ ~ i r ~ c  the cstcllt t o  w11icl1 the cull- 
\:c~~tiotrnl n ~ ~ t l  n~llbul;~tory prrsst~rcs I1:lrl c1i;iiigctl over 1 
I I I ~ I I I I I  n ~ i c l  I yiS;i1. 01' Ii)llow-.~rl) 011 ~)l;~ci.l,o. 

Mclllocls 

I ' l l ( -  1wotou)I oC 111c ~~~ul t icc t~ l rc  Syst-Eur tri;il 1231 nird 
its si(ic-l!to.jcc.t 011 nt~lln~lntory ~ ~ l o ~ ~ i t r l r i ~ i g  1241 lins bee11 
iwblisllctl clscwl~r~c. Aliu clisco~iti~ltintioli of 811 al l t i -  

I~ypcrtc~~sive tlrugs. t l ~c  pnrticipn~~ts (2 00 ycnrs) first ell- 
tcrcd ;I sii~glc-bli~ltl pcriotl OII  plnccbo, rlurilrg wliicli rl- 
igil)li- l):itic~~ts o11 c o ~ ~ v ~ ~ i t i o t ~ ; i l  I ~ I ~ ~ S I I I ~ ~ I I I ~ I I ~  t ~ ~ ; ~ i ~ ~ t n i t ~ t * c l  
;I sictii~g systolic I)looil 111-cssu~c (SI31') ot' 100-2 19 111l1i1-lg 
; I I I ~  1 cli;~stolic blood i>rcsstlrc (D131') <95  IIIIIII-lg. 

01 i c  I I I I I I ~ I ~ C ~  nrld t\vclvc p;~tielits. rn~ltlolliizctl illto t l~c  
~~l;lccbo nt.111 of t l l C  Syst-l31r 'li-in1 1231, were iliclt~tlctl 
i l l  tllc Ijrcsrllt n~lnlysis. 'l'lirir al~lbulatory prcssurc I~nd 
l ) c c ~ ~  rccordctl 011 ;I pl;~cel)o n t  bnsclilic ns \veil ns dur- 
i~ lg  hllow-\11). I'ropcrly vnlitlntcd [25,20] ~iio~iitors 1i;lil 

b c c ~ ~  ~)rogr;i~~~riirtl  to Illensure at illtcrvnls riot greater 
~ I I ; I I I  30111i11. 111 n s ~ ~ b g r o ~ i p  of 51 p;~t ic~~ts ,  n~~~b i~ ln to ry  
~ i ~ o ~ r i t o r i ~ ~ g  l i ;~ i I  ~ C C I I  rCpcntccl cluri~~g tlic bnscli~~c pc- 
riot1 (241. 'I'lic c l i~~ic  prcssllrc corrcspo~idi~ig to cncli 
rccorili~~g was t l~c  nvct.:lgc of two colivcr~tio~inl rcndii~gs 
i l l  tllc s i t t i~~g  yositiot~. 

I%liti~~g of tile rccortlil~gs :~ccorJi~lg to publislicd criteria 
12 1 1 was co~~sitlcrcd but ~~ltit~iatcly i ~ o t  put illto practice 
bccnusc tllc ctliti~lg procedure dill liot affect tlic blood 
PI-cssurc rlicalis n l ~ i l  coulrl be viewed ns n possible soitrcc 
ofbi:~s. 1-or nt~;llysis n l l  :~l~~bulatory rccorditlgs Lvcrc tr1111- 

c;~tcil n t  2.1 I1 1271. Tllc witl~i~i-pnrticipn~lt tlicnlls of tile 
nli~bul;itory prcssurcs wcre wcigl~tetl by tlic til~ic inter- 
val betwcc~~ cot~scci~tive readi~lgs 1271. Dnytiiiic was the 
i~itcrvnl 10.00-20.00 I1 slid ~~iglit-titile ivns ~iiidliiglit to 
0.0011. T l ~ c  itiitial two rccorditig 1io11rs wcrc aiialysed 
scl)ar:~cly bccnusc l~~o~ii tor i r ig  is usunlly bcgr~~i  iri 110s- 
pitnl, wllcrc the wliitc-coat e&ct could still be of ill- 
Ilucl~cc 12.1 I]. Mcalis wcre cornpared usi~lg Studelit's 
t-test. Sigtlificnlit corrclntcs of tile blood prcssurc ciurirlg 
loi~g-trr111 I'uliow-i~p were trnccd by stcywise ~i~ultiple 
rCgrcssioll. 

Results 
l 'lir 1 12 pnrticipalits (115 11ic11 nlid 07 wo111c11) wcrc aged 
(~lrcnll&SII) 7 0 k 7  ycnrs (rnllgc, ( I ( ~ S ) V  ycnrs). llcforc 
elltry illlo tllc plnccbo r u ~ i - i ~ ~  period, 20 pntict~ts had 
cspcric~~cctl c:~riIiovasculnr coli~ylicntiorls. At bnscli~ic, 
clillic S111' n l ~ i l  1)111' rn~lgcd frolli 100 to 214 nllcl  fro111 49 
to 04 I I ~ I I I ~  Ig, rcspcctivcly, nild 24-11 SUP nlid DDl' fro111 
I I I to 190 niid Li.o~ii 03 to 107 I~ I I I I I - I~ ,  rcspcctivcly. 

Sllort-tcl.111 (t~~ctlinl~, 30 clays; rnrlge, 14-1 19 days) 
pl.~ccbo trcntlllclrt it1 51 patielits was ilot nccoti~pa~iicd 
by sig~~ificnt~t clinl~gcs it1 clil~ic and nliibulntory prcs- 
surcs (l'nblc I ) .  Iluritig loilg-tcr111 (111cdin11, 12 ~ i i o ~ ~ t l ~ s ;  
r;lllgc, 5-21 11lo11t11s) follow-up ill tlic 112 pntiei~ts. 
c l i~~ i c  SUL' n r ~ i l  D131' fell 011 nvcrnge by 6.0 (1'<0.001) 
n l ~ r l  1.4 11il111-lg (1)=0.00; Tnblc I). 111 tile lollg tcrlii tile 
nliibi~latory prcssr~rcs tc~idcd to rlccrcnsc; tile 2.4 1111iiHg 
drop i l l  24-11 SUl' was statisticnlly sig~iificniit 011 a two- 
t;~ilctl test ('S;~blc 1, Fig. 1). Ilody wcigl~t was liicns- 
urcd botll at bnsclilic slid at the loi~g-tcr~ii follow-up 
visit i l l  90 patielits, i l l  wlio111 tile clintlgcs nverngcd 
+0.13 -t3.05 kg (P=0.68). 

Stcpwisc ~~i i~ l t ip lc  rcgrcssio~l sl~owcd tlint t11c cliliic niid 
n~libulntory prcssurcs d u r i ~ ~ g  long-tcr111 follow-up wcre 
j)ositivcly corrclntcti with tlic illitin1 j)rcssurc (Table 2). 
'I'lic 24-11 SUP o ~ i  double-bliiid treati~~ciit wit11 a placebo 
i~icrcnscd proyortio~inlly to 76%1 of the bnscli~~e pressure, 
but fell with 1o11gcr follow-up (Fig. 2). Tllus, for a fixed 
tlttrntio~l of Collow-rlp the regression l~iodcl derived for 
24-11 S131' prctlictcd a grcnter absolute fall with liiglrer 
bnsrlil~c levels. 111 previously trcntcd (11 =58) co~iipnred 
with ~lcvcr-trcntcd (11 =54) pntici~ts, cliiiic S13P fell 111 

Systolic prcssure (111lnklg) Diastolic pressure (rnrnHg) 

Ilaselinc A l nlontli A l year Ilasclinc A l rilonlh A l year 

No. 1)aIiicits 11  2 5 1 11 2 11  2 5 1 112 
C o ~ i v c * ~ ~ l i o ~ i a ~  1)Iooc i  I J I C , ~ ~ I ~ C  1 7 6 f 1 2  -2.7+ 15.9 -6.6 f 15.9'" U6k7 -1 .(I k 7.2 -1.4+7.4t 
2 d l - 1 1  AI1l1 151 f 15 -1.3 + 8.4 -2.4 f 10.7' UlkIO -0.4 f4.3 -1.1 kU.2 
l)ayti~iic Al\l' 1 5 0 f 1 7  -1.1lf 9.8 -2.65 14.9t 05k11 4.526.3 4 . 7  +_ 10.2 
Niglil-ti~iic /\l!lP 1311 f 16 +O.Jf 14.4 -1.5 .C 12.3 71 + l o  -0.2 k 5.0 -1.6k 8.Bt 
Alll' durilig i r i i t i , ~ I  2 11 1 0 2 + 1 7  -2.3 f. 13.11 -2.1)+_ 17.0 90.C 13 -1.1k13.5 -1.2k13.2 
AIII', i,xc.l~~(li~it; i ~ i i ~ i , i l  2 I1 I z l O ? ;  15 4 . 1  f 7.11 -2.Ok 10.5' U O f  I0 +0.5 f 4.4 -1.0fU.3 
- 
h.\c;i~isISU. 10.05 5 IJ<V.O7; '1'<0.0.5, **ll<O.O1, ***I'<U.OUI vcrstrs basclilic. 
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Fig. 1. 111t: 24-11 systolic I~lootl ~ ) l c ~ s s r ~ ~ c  at I);isulil~e 1 ant1 
iillt!r n ~ilc!tlinn follow-ul) of 1 ycvr (0) i l l  1 1 2  ~).itielrts. V;llucs 
;ire hourly n~c,arisf Sl-h.4. 

ri :. 2. l I i ( ?  24-11 systolic I~lootl I)i.ctsstlrc (5111') as a function 
o/tllc tlrlratio~i of k)llow-tll) in I 12 l,nlients. 

nver:lgc 0.5 I I I I I I I - I ~  less n ~ l ( l  clil~ic 111%1' kll ;III nvcrngc 
2.8 111111tlg less (Table 2). D u r i ~ ~ g  lol~g-ter~ri  hllow-up. 
24-11 n11d ~ligllt-ti111e D1%1' were lower ill olilcr pnticl~ts; 
74-11 1)IJI' was 4.0 I I I I I I ~ . . ~ ~  h e r  ill ~)nticl~ts wit11 c;lrdio- 
v;~scrllnr c o l ~ ~ p l i c n t i o ~ ~ s  nt basclilic ~ ~ i ~ l ~ t - t i l l ~ e  I)111' 
was 3.3 11111ll-lg lower ill tllell tlrnn in W O I I I ~ I I  ('l'nblc 2). 

Stcp\visc 11111ltil)lc reg]-cssioli ati:~Iysis was also ~)crforl~ied 
ill tlic s t ~ b g r o ~ ~ p  of  90 pntiellts, ill w11o11l lo~~g-tcr111 
cllntlgcs in boily urcigl~t were nvnilnblc Tor nl~nlysis. 
'l'lle covnri:ltcs ct~tcred illto tlrc rrgrcssiol~ ~ ~ ~ o d c l s  ill 
this subgroul) 11ot difl'ercnt fro111 tllose listed it1 
'1'nl)le 2. Alter n i l j u s t ~ ~ l c ~ ~ t  fix tlicsc covarintcs, the 
p;~rtinl rcgrcssio~~ cocflicicl~ts betweell the 1o11g-term 
chn~lgcs i l l  blood pressure 211tl body wcigl~t were 
-0.024-1-0.01 111111l-lg/kg (1'=0.'97) li)r c l i ~ ~ i c  Sljl) a1111 
-1-0.3.1 k0.25 1111111-lg/kg (1'=0.18) for clil~ic Il11I! '1'11~ 
~ o r r ~ s l ) o ~ ~ d i t i g  1);irti;ll rrl;rcssioll cocll icic~~ts For tllc 24-11 
prcssrlrcs wc.1.c -1-0.40 -1-0.35 111111l~lg/kg (1'=0. 10) n l ~ t l  

+0.81 rL.0.24 I I I I I I ~ . ~ ~ ; / ~ ~ :  (1)=0.001), res~)ec~iveIy. 

Discussion 

111 tllcsc pncicl~ts, w h o  n l l  11nd rill clcvntcd clil~ic Sljl', tlrc 
24-11 SI31' fell by 2.4 I I I I I I H ~  tlurillg long-tcrlii lollow-up 
or1 a placebo. Although this nll~otll~tccl to ollly one-tl~irtl 
oftllc collcilrrcllt rciluctioll ill the clinic SIII', tlicsc f i ~ ~ t l -  
i l~p,$ ssuggcst t11;lt i l l  co~~trns t  to t l ~ c  l>revnilil~g view ill the 
litcr;rturc 1.1-7,lO-221, the nr~~birlntory prcssrlrc 111ny r ~ o t  
bc elltirely dcvoiil o i ; ~  placebo cfli'ct. To cxplni11 this tlis- 
rrcl)MKy, various ~ ~ r c c l i a ~ ~ i s ~ ~ i s  must bc col~sidcrctl, s \ lcl~ 
as the tcchl~iq~tc  of  blood prcssurc t l c t e r ~ ~ l i ~ i n t i o ~ ~ ,  Inrns- 
r~rclllcl~t ;~rtcl:tcts, t l ~ c  s[:~tistical power of the ~)ublisl~cd 
reports, tllc i lur;~tiol~ of FOIIOW-II~, n ~ l i l  p;~tiiwt ngc. 

'I'l~c i11tr;l-:~rtcri:il tccl~liicluc tlocs 11ot i~~volvc  cotlll)res- 
sio11 of the nrlli n t~d cotlltl thcrchrc bc less distulbing 
fix [ l ~ c  1)nrticip:ilit :111ii lice ol'n plnccbo cffcct 1 I O I .  So111c 
ill\lcs[ig:itors tli t l  IIOC use nrl  nuto~~~ntccl  ~ l ~ c t h o d  of  nl~lbll- 
I:itory rccorililig I 1'1 1; otlicrs used st:itiol~nry 1 1  2,131 or 
n1111)ul.itory ~ ~ l o l ~ i t o r s  i l l  n I~ospitnl. So~rlc stlltlics sl~ow- 
i ~ ~ g  n 11o11-rxistc11t j)lnccbo c f i c t  with ;ili~br~lntory I I I ~ I I -  

itoril~l; arc I~;lrtl t o  il~tcrprct l>ccnusc thry tlo liot report 

Systolic ~)rcssurc (11111iHg) L)ids~olic: prcssurc (riiri~tig) 

u 2 

Inlerccpt 
Ucgrcssiori cocfficiclils 

Sex (rncri 1, wonicli 0) 
Age (years) 
Conil~lic.atior~s 
Initial 1)rcsstlrc (liinrl-I[;) 
I nn[:tli of follow-up (~riol~tlrs) 
l'rcviot15 lrc,itli~cr~t (0, 1 )  

I r i  atl(1ilion to tlrc tltrr,l~ion of follow-ul), tlic followirlg c Iiarartcristic:~, tlvtcr~rriricd at basclilrc, were c:orisitlcrcd lor rntry illto tlic rlloclcl: sex, 
age, 0otly mass index, initial I~lootl pressure, pulse ralc, prcsencc of cartlio~asctll~rr con~l)lications, illtake of antiliyl)crtc~rsive drugs I~cfore entry 
irito t11e trial, ant1 slirokirrg aritl dri~lhi~lg Iial)i~s (c:otlcd 1 or 0 for contlition I)rcsc!nt or al)scnt). Siglrificance of \lie rcgressiori coc(ficiet~ts: NS, 
I ~ O I  sit;rrifica~lt; *11<_0.05, ** I7<  0.01, ' ' '1'5 0.001 vcrstts I)aseIirie. 
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collctlrl.cllt cl~;li~gcs i l l  c l i~~ i c  ~~rcss~lrc  1.1,12,17]. Furtllcr- 
]]lore, ~lo~i-i~iv;~sivc ;1111b111;1tory ~~loliitorillg, ns ~ I S ~ L I  i l l  

tlir ~)rcsri~t st~lkly, 111ny I I O ~  be c~~tii.cIy lice of I I ~ C ~ S I I I - C -  
llicilt :~~~cliicts.  A rrt.c~ltly ~wl)lislic(l report 1281 sllowctl 
111;lt tllr 1)lootl Ilrc.ssurc, col~iitluor~sly r~lcnsrtrctl by tllc 
l'c6;1z t~~ctliocl 1291 ; ~ t  n lillj<rr of t I l c  co11trnIntcr;il NI I I ,  
rose tr:illsic~ltly d t l r i~~g  illllntiu~l ~i tllr cufl'of two types 
ol' n~lscrllt;itory nt~~\)ul:~tor): 11io1iitoi.s. 'l'llus, the 1)rcsellt 
tlcc~c:isc i t ]  2.1-11 SI11' ovrr tii~lc 111:iy :iIso, at lcnst to so~iic 
c s t e ~ ~ t ,  rr1)rescllt a wc;ikc~~ii~g o i  sue11 n l i  nrtcL~ctilnl ill- 

t.l,c;isc i l l  prcssu~c. 
111 ~ :c~cr :~ l ,  ic\v reports I ~ n t l  c~ lo i~gh  stntistical I)o\vcr to 
clc~iio~isti.;i~c or csclrldc s111;ill cl1;111~cs i l l  ilic a~llbulntory 
~)~cssu~.c.  Asstl~~iillg 111;it tllc stn~rtl:irtl tlcvintio~i of the 
\ v i ~ ~ ~ i ~ ~ ~ ~ ~ ) ~ l ~ - t i t ~ i ~ ) ; ~ ~ t t  1)Ioocl l~i.t*sst~r~ tIilli*i~i-~~ccs is r o \ ~ g l ~ l ~  
I ~ ) I I ~  ti1tlcs ln~grr III:III tllc I I I ~ ; I I I  c11:111gc i l l  presstire [l*nblc 
I ) .  sI~tdirs srtli~ll; o u t  to l i 1 1 ~ 1  a 5'):) sig~~ilit . ; i~~t result O I I  

:I t\vo-l;~ilc(l lest woultl rrclrtiic (I.\-205 }~:~rticil>n~~ts, tlr- 
l)c11di111; W I  ~vllt-tl~cr t l ~ t ,  (lrsi~ctl l)o\vcr \vns 50 or 0'9'%1 
1301. 111 : I { : ~ ~ ~ I I I ~ I I ~  wit11 tliesc sn11ll)lr size c;ilculntiu~ls 
1.301, the prt-sc~~t clin~~gc i l l  24-11 S151' \vns 110t sigl~if- 
icnut wlle~i tllc l o ~ ~ g - t e ~ . ~ ~ i  n~lnlysis was rcstrictcd to tllc 
51 ~rnt ic~~ts  for wl1o111 sliort-tcr111 cl;it;~ wcrc also nvailnblc. 
' l l ~ c -  tIur;~tiol~ o i  l i)Ilo\v-~~\~ is ; i ~ ~ o t l ~ c r  i~~]l) t ) r t : l~~t  co11- 
li)1111tI~r. 111 k c q ~ i i ~ g  \vi111 tllc 1)1.csc11t ' fi~~tlii~gs, 1 1 0  

1>1;1t.t4)0 clkct \V:IS li)t111~1 \ V I I ~ I I  ~ ~ l o l ~ i t o r i ~ ~ g  \v;is rc- 
pc:itril ;~licr 1 i11o11tl1 i l l  ol<lcr p;itic~~ts wit11 iso1ntctl 
systolic liypcrtcl~sio~i (21 1. .1'3ic lollg-tcr~i~ follow-111) i l l  

tllc prcx-nt sttltly rnllgctl li-o111 5 to 2 1 ~llotiths; 24-11 S111' 
tlccrc;~sctl \\lit11 loligcr ti)llo\v-ul). 111 ~iiost publislictl rc- 
ports (4,5,7,10-12,14-17,211 tllc iollow-up \\,as sliort, 
11ot csccrclillg 0 weeks. A stutly \\lit11 n 3-1liolitl1 lullow- 
rip i l l  i~~itltllc-ngc~1 111ilclly Ilyj)ertc~~sivc pntiCtlts rcpoi.tcd 
tlo cllnl~gc (0.1 /0.7 1111111 1g) i i i  24-11 prcsslircs I18j. 'livo 
loi~grr-tcr111 str~~lics 1 1  3,201 were ullnblc to dcliiollstrntc 
: I I I ~  lilll i l l  n~llbt~lntory or clit~ic pressure. 011c of these 
lo~~g-tcr111 stutlics coirsistcd of orlly hilr  liypcrtcilsivc 
1)~ici1ts, fi)llowctl f i ~ r  n l ]  nvcrngc of 00 clays; two of 
111t. p t i c ~ ~ t s  tlrol)l)ctl v11t 1131. '1'1ic otl~cr lorlg-tcr.111 
stutly (20j rccruitc(l orily ~ ~ o r ~ ~ i o t c ~ ~ s i v c  people, who 
tlit l  not tnkc placcbo, but nficr n ~iirtlia~i i~ltcrval of 
350 Jnys uliclcrwc~~t repent colivc~itio~lnl nllJ nriibulatory 
IIlcnSIIIcIIIrIItS. 
I<cgrrssioll lo  tllc IIIC;I I I  OCCIII.S \ V I I ~ I I  tllc bnsclillc prcs- 
S L I I ~  is 11igI1, ;111tl is tl~c~,cli)rt* likely t o  11:ivc co~~trilx~tc(l  
IO  I I I ~  I ~ I I I  i t 1  cli~tic Sill' in tllc l)rcsc~~t pnticl~ts 171. I'n- 
~llili;lrizatioli with tllc clil~ic c~ivii .o~i~iic~it  and \vitli tlie 
obscrvcr ~llcnsurirlg tllc blootl prcssilrc nrc k~iowll to re- 
tlucc tlic synlpntl~cticnlly-~i~ctlintcrl dcti.licc rcnctiotl 121. 
I t  is Ilowcvcr ill~likcly t l int  tllc 1:ittcr ~ i ~ c c l ~ a ~ i i s l ~ i  affected 
tlic observed tlccrcnsc i l l  24-11 SUI' to al ly great cstcllt. 
I~~clecJ, sucl~ n ~llcclinliislii woulil bc cqunlly applicable 
to tlic 24-11 SI11' nl i i l  1>11I! Morcovcr, ill colitrnst to a 
~ w v i o i ~ s  report \ 1 11. the 1i11 ill 24-11 S111' was ~ i o t  npprc- 
'.inbly rctluccd \vllcll tlie i l l i t in1  2 11, during wllich liiost 
~j;iliclits st;iyctI i l l  tIlc Ilvspitnl, \\.ere rc~ilovcd fro111 thc 
;~~i i l>~~l , i to~-y rccorc\ i~i~.  
'I'l~c 111orc nJvn~~cctl ngc of tllc prcscllt yntic~its also 
11i;iy 11;ivc ~ o ~ ~ t r i l ~ ~ ~ t ~ t l  to t l~c  tlccrcnsc ill 24-11 SUI' 011 

n placebo. A first allibulatory recordilig lliay bc pcr- 
ccivcd by 1)ntic11ts ns a ~iiote stre~sfuI evellt t l l n l ~  later 
rrgistrntiorls. It could tllcrcforc cause' a slliall risc ill 

tlic blootl ~)rcssurc, wliicli ill older pntie~lts with stitli'r 
arteries 131 j n11J less cflicicllt barorcllcxcs [32] iliny be 
less clli.ctivcly bulli.red tll:ili ill y o ~ ~ ~ l g c r  pntie~lts. How- 
ever,, i l l  27 pnticlits with lliild to ulodcmte Iiypertc~isioii 
whosr ngc nvcrngctl 44 ycars (mugc, 18-08 ycnrs). Mutti 
ct 111. ( I  1 ] ;ilso io~uitl n 011 ill aliibulntory pressure dur- 
ing tllc ill i t in1 ciglit rccordilig Iiours. This report [l  11 was 
tllcrcforc ]lot dissilililnr fro111 the present filldil~gs ill older 
patielits, nl t l~v~~gll  it is gc~~crnlly rcCcrrctl to as a study 
rciilti~~g n placebo cltfcct. Cliallgcs ill lifestyle J u r i ~ ~ g  
Ii)llow-rlp coultl nlsv be illlplicntcd ill the prcsclrt filld- 
i11l:s. AS i l l  tllc IIAIWESI' study 1221, a direct rclntio~l- 
sliilj was dt*~liol~strntcd bctwccti t11c lol~g-tcrlil cliar~gcs 
i l l  2.1-11 111J1' :111i1 bocly wcigllt, nltllorlgll i l l  tllc prcscllt 
stutly t~citlicr tlccrcasrtl sigtlificalltly durilrg the il~cdinl] 
Collow-up of I ycnr. 

-1'lic rcprotlucibility of nlilbul;~tory blood pressure 111ca11s 
is usunlly bcttcr t l ln l l  that of colivc~itio~ial blood prcs- 
sure 111cnsui-cl~icllts 11-71. Howevcr, fioiil the stnrldartl 
clcvi:ltio~ls i l l  tllc prcsciit stutly (Table 1). tliis was not 
ni)l)ara~t fi)r all lo~lg-tcr~ii tliflrelices ill tlic n~~ibulntory 
bloocl pressure. For tlic initial 2 11 of thc rccordi~~gs, tile 
lilliitcd reproducibility iilny bc rclntcd to tllc lowcr r~ulii- 
bcr of blovd pressure llleasiircliiellts lilakilig LIP these 
riicnlis 14-71. Co~lsidcring tlie daytilile blood pressure, 
tllc p;iticlits' activities illlluclicilig the ai~~bulatory prcs- 
sure rcatlii~gs nnlltl the higli tlcgrcc of statldnrdizatio~i of 
tllc clil~ic Illcnsurclilcilts coulrl bc i~lvolvcd. Morcovcr, 
i ~ ~ o s t  rcl)rotlucibility data have beell collected ill sliort- 
t c r ~ l ~  stu~lics. The prcscl~t filidillgs arc ill ~ ~ ~ C C I I I C I I ~  with 
tliosc obtni~icrl in n long-tcrlli population-bnscd stlldy 
12OJ, i l l  wliicli tlre illtcrval betweell tlie repeated Ilicas- 
urclilcilts nvcragcd 350 days (ra~lge, 254-430 days), arid 
i l l  whicl~ tllc cv~ivc~~tio~inl  blood pressilrc was ~lieasurcd 
n t  lio~iic it1 a lligllly sta~idardized fnsliiotl. For tlic systolic 
prcswrc, ~ l l c  rcpcatnbility coclticielit, expressed as a frac- 
tioti o i  tlic ~iiaxi~iinl variability, was 30%) for tlie spliyg- 
l l ~ o ~ l ~ a ~ ~ o ~ i ~ c t r i c  rcadiligs, 37% for tlic 24-11 average, alld 
4 1 nlld 4'9% for tlic day- nlid 11igllt-tiale avcmgcs, larger 
cocflicir~~ts illclicntilig pvorcr rcproducibility. Tlic cor- 
rcslx)~~il i~~g csti~llntcs of tllc repeatability cocfiicic~rts for 
DlJl' wel-c 05, 47, 55 nl l t l  53'%, rcsi)cctivcly 1201. 

A~~ibu ln to r~  ~i io~i i tor i~lg is il~crcasi~lgly proposed as all 
iiistrtll~ic~it of clioicc ill blootl pressilre research, partic- 
tll;lrly ill  studies wlicre tlie prcsu~iicd eITccts oil blood 
\)rcssure arc s~~inll, sucli ns ill lircstyle i~ltcrve~itioiis 1331. 
111 tllis colitcxt, a 2 ~i i~l iklg decrease ill 24-11 SUl' oli a 
plnccbo un~l~lot be Jcel~icd trivial. A co~isc~~sus docu- 
liicllt [.VI] s~~ggcstcd that n~~ibulatory liloi~itorilig would 
rc~idcr n placcbo col~trol ullncccssnry. If this wcrc truc, 
two alllbulntory rccorrliligs, nt tllc bcgiliiii~rg alid clid of 
all cspcririiclitnl i~i tcrvc~~tio~i ,  wotllti sl~tlicc to cvnluate a 
l~rcsu~~icd clti'ct OII blood pressure. 1-lowever, the presclit 
Iilitlillgs i l l  oltlcr patictits with isolntcd systolic Ilyl)crtcl~- 
siol~ suggcst that ill the lv~ig teriil aiiibulntory pressure 
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is  r l ~ n l n c t c r i z c d  by n s l l l n l l  dccl.cnsc o11 ~ ~ l n c c b o .  ' f l ~ t l s ,  

ill olrlcr t o  o \ ) t a i ~ l  n ~ ) s c c i s c  c s t i ~ ~ l : l t c  of a l l y  i ~ ~ t c l . v c l ~ t i o u  

011 blootl I ircssrlrc, 1oll{;-tcr111 stu( l ics t l s i t~ j :  ~ l o ~ ~ - i l l v n s i v c  

n l l l b r l l n t o r y  ~ ~ ~ o ~ r i t o s i ~ ~ g ,  IIO less tlla11 t l l o s c  r l s i ~ l g  c o ~ l v c ~ l -  
t i o l l n l  S ~ ) ~ I ~ ~ I I I O I I I ; I I I O I I I ~ ~ ~ ~ I ,  r c q r l i r c  n p l n c c b o - c o ~ ~ t r o l l r t l  

t l r s i g l ~ .  111 n t l t l i t i o l ~ ,  s u c l ~  n t l c s i g ~ ~  i s  a lso  i l l d i s l ~ c l ~ s n b l c  

t o  c v n l t ~ n t c  o t l r c r  aspects o[ : r ~ ~ t i l l y ~ ) c r t c ~ l s i v c  tt .c;rt l l lc l l t ,  

s r ~ c l ~  ns n t l vc rsc  c ' f i c t s  n l i d  c l r ln l i ty  o f  life. 

' f l ~ c  Syst-EII~ 'li.i;rl is t:arricd o ~ r t  ill co l rs t~ l ta r io~r  wit11 (Ire 
Worlcl I l c ; r l~ l r  C)r~:;~lriz;rtin~r. t l rc I~I~~~II; I~~~II; I~ Soc.icty o f  
I l y l w r ~ c ~ r s i i o r ,  r lrc E ~ r r c i l ~ c ; ~ ~ ~  Socicty  o f  I l y l i c r t c r i s i o ~ ~  alrtl 
tlre Wor lc l  I l y p c r t ' ~ ~ s i o ~ r  I.c;I~II~. 'I ' l rc ' l i i a l  C~IIIIII~I~~L-S ;III(\ 

tlrc 1';rrti(-ill;11ilrl: cel i trcs are l istcd ill t l rc  scco~rc l  ~iroi;rcss 
report, l u ~ l i l i s l i c ~ l  ill J 1 lrrrrr 1 1y~~c.rfcrrs 1993, 7:205-27 1. 
'I'lrc stut ly ~ ~ ~ e d i c ; ~ t i o ~ r  is t lo~r:rtct l  11y l l ayc r  A(;, Wul )pc r -  
tal, ( ; c r l~~a l~ ) :  ~ ~ r t l  b l c r c k ,  Slr;rrlie ;inti l)o11111c, \Vest I'oilrt, 
I r ~ ! ~ r ~ ~ s y l v ~ ~ ~ ~ i ; r ,  USA.  
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