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In 19 paliefils (rnean age 46 years, range 20-54), wilh borderline hyperlension (at 
leas1 one 01 lhree conseculive clinic blood pressure readings > 140190 and one 
< 140190 rnnll-ly), clinic blood pressure was compared wilh basal (modified Smirk's 
rr~elhod), self-recorded and arnbulalory 12-h blood pressures (Rernler M 2000). Each 
rneasuremenl was made on ltie sarne day on Iliree separale occasions al  2- 
weekly inlervals. 

I 

For each leclinique, there was no signilicanl dilference in syslolic blood pres- 
sule (SBP) or diaslolic b l w d  pressure (DBP) for the Ihree sludy days. Clinic SBP 
(159 + 13 rnrnHy) was higher than basal (142 + 11 mrnHg. P < 0.001). self-recorded 
(140 2 13 1111ril-ly. P < 0.01) or ambulalory SBP (139 f 15 rrirnt-ly, P < 0.001) on Ihe 
first and all subsequent study days. Sell-recorded SBP was hiyher ItIan ambulatory 
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SUP (I the lirst study day (P  < 0.05) bul basal, self-recorded and arnbulalory SBP did 
r~ut 'flet siynilicarllly utllerwise. Clinic DBP (99 + 9 mrntig) was higher than basal 
(9U -1 10 rrirril ly. P < 0.01) and arllbulatury DBP (08 f 10 ~rlrrll-ly, P < 0.001) on the 
llrsl study day, bul did not difler significanlly lrom self-recorded DOP (94 f 12 mml-iy. 
NS). Clirlic DUP (97 f 10 mmHy) was higher lhan basal (91 + 9 mnit-ly, P < 0.001) on 
sludy day 2 and on sludy day 3 (97 + 14 mmHg versus 90 + 13 mrnHg, P < 0.001). 

71ie blood pressure profile in borderline hypertension oblained by convenlional 
clinic nleasurerneril Iherelore differs significantly lrorn sell-recorded measurement and 
especially lrorn arnbulalory and basal measuremenls wtiicti rnay provide a more rep- 
resenlalive assessmenl. 
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13loocl 1)ressilrc Iluctu;~rcs co~itit iually over 24-11 periods, 
;III~ il is ~ i o w  :tcccptel tI1;1t causal nieasurenlents may 
give ;I l i lse ;Lsscssnletlt ofbl(n)d pressure I)el~aviour [1,2]. 
I)i;q:~~osis and ~iia~l;~)!et~~erit or tligli b lood pressure tnay 
l )e :~ssistcd I,!. nlc.;lsureniellt o f  blood pressure under 
I);~s:ll c o ~ l d i t i o ~ ~ s  at Iionie o r  at work atid by anlbulatory 
rvcll~iiclucs 13-lUj hlorcover, tliere is cviderice now tliat 
; ~ r ~ ~ l ~ i r l ; ~ ~ o n  I,lrx,tl I)rcssurc is a nlore accurate ~jredictor 
o f  r l lorbi t l i~y ;III~ rliort;~li~y 1Ii;11i casual bltnd.pressure 
( 1  1-13). 111 In)rclcrli~ie I i) l)crtcnsio~i i t  is ~)anicularly 
~IIII)~I.I;II~I to ~ I v t e r n ~ i r ~ c  tlie level or  I ) l o ~ d  pressure accu- 
1;11~1y, to  ;lvoicl ~l~istli;lj:r~osi~, ~IIIIICCCSS;I~~ trciltrlicIit and 
~II:I~.CIII ;ICY ill l)ro~:~~osis.  

111 1111. 1'1 csc~it  stlltly. Iiltx)tl IJI cssule ill ~);lticrlts n.1111 
I ~ ) r t l r r  Ii11r I i y l ) c ~ t v ~ ~ s i o ~ ~  Ii;ls 11cc1i c l i ; i~; ictc~l~.cd t ~ y  c1i11- 

- - - - - - - 

1 lo111 I t i t !  I l lwd I'I(!s!;\IIc [;l~tii(;, IIIC CII~II~III~IO III~IIII~OI~, Jo~vis 
Slrunl. [ h ~ l ~ l ~ r i  2, nlicl l l le Iloyut Collc~c ol Surycorls 111 Ireland. St. 
s l~ l~~l l~ ! l l ' s  (;l~(-lll, l~Ilt)lll\ 2 

ic, basal, self-recorded and arnbularory blcnxl ~~ressure  
me.asurenlen1s. 

Patients and methods 

We studied 1') ~~arierlrs (nine female, 10 nlale; tneali 
age 46 years, r;lly;c 20-54) with borderline Ilypertension 
defilied a5 at le;lst one o f  tllree clinic blwxl pressure 
readirigs greater than 140/90 mm1-Is and one reaclilig 
less dlan 140/9U rlirnl lg. Patients wit11 a blwd pressure 
difference betweell [ l ie two arms o f  10 1111n11g or more  
were cxcludcd. h~t i l~) l )er rens ive nledicatio~l had been 
disconti~iucd for t l ie previous 4 wccks. No patielits l i ~ d  
c\oirlc~icc o f  c;~rJiov:~scul;~r elid-orgari &~nay,e. ?Ire sub- 
jccu attc~it led tllc c l i ~ i i c  31 OYUO Ii 011 tlirec occnsb~ls : ~ t  

2-wcckly I~ i rc~v;~ ls ,  a ~ i d  b lood pressure \viu nlcasured 
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c:lcIi time by four nict l ic~ls.  Convcntion;~l clinic blood were conil)arccl for e:lcli technique, using S t ~ c l e l ~ t ' ~  
pressure was nie;isurcd I)!. :I pliysician ;aid was followed p;tirccl and unlx~irecl I-tests. \':trial,ility i n  tlic I~ l (n )d  pres. 
I )). Iusal l,I(~)d 1)rcssure nic;nurenient over 30 niin; the sure nleasured 1)). a~i i l>i~latory recordings Ixtween weeks 
sul>jc.cr tllcrl lc l i  i l l c  I ios i~ i i ;~ l  wc;~ring a I k ~ i i l e r  M2W0 was ;~ssessetl II~ paired t-tests for si;~nd:rrd deviation, 
n.irli t l lc cun'on tlie riglit ilrlii, ant1 i~istruct io~is to activate coefficient o f  \*ariation and range. 
tile clevice every 30 ~iii~i :uicl to tiie:~sure I>lood pressure 
ill tlie left ;1r11i  eve^^ 211 wi11i :I nierci1r-y spliyg~lio- 
Ii1;llloriietcr. MC';ISII~CIII~III t e ~ l i ~ i i q i ~ c s  were not random- Results 
i ~ c r l  ;IS this \voulcl h a w  I)ccn possil~le for only two o f  tlie 
l i ~ u r  ~netliorls. The present stucly design is representative 
c )f e v c ~ ~ d ; ~ !  c l i ~  ~ ica l  pr;ictice. 

/ 
(,'litric. trrcp~~\.rrr.cJnicJr~t,~ wetic c;trried out by ;I pliysici:~n, 
~rs ing :I st;~ndarcl n ie rcuq  spIiygnio~ii;i~ionieter with tlie 
lx~t ien i  se;ltecl, after 3-nlin rest, ;ind tlie arrn suplx)ned 
at heart Icvel; dis;~ly)car:~nce of Korotkoff sound V was 
1;1kc11 :IS I)l%l'. 

Ikrwl /)l(x)d prtJ.syrtr.cl w:is tlien recortlccl according to a 
niodification of Smirk's rnetliocl 1141. ?l ie patient voided 
i f  tic.cessary, removed tiglir clothes, s l ~ x s  o r  jeweller)-. 
; r r~c l  1~1). recurnl)c~lt i n  ;I quiet, ditiily l i t  roori i  for 10 min, 
3ftv1- \vliicIi l)ltx)cl I,rcssure was recorcled n.itl i a n iercun 
~1~1r!.g1ii~~i1:uionictcr c v c n  5 ni in for 30 mill, with the 
; ~ r ~ i i  su1)portrO at 1ic;lrt level. One 1)Iipician made all 
tile ~iie;~strren~er~ts over tlic c1;1t;1 collectio~i period. The 
Io~vcsr 1)III' was taken as the b;~s;rl bI(x)d 1,ressure. 

~\rtrbrrlcrfut?~ 6lood pr.c.ss~or W;IS recorded wid1 a Hemler 
blZUO0 recorclcr [ 151 after determination o f  the bas:rl 
l)lo(~l pressure; t l ie niicroplione anti cum was placed on  
(lie riglit :Irni, arid ;lfter two sanil,le rei~dings to ensure 
s;itisf;~cton recordi~igs, tlie patient left hospital with in- 
stri~crions to mke rcaclings every 30 min  for 12 11. 

. S e I J - r t o l i  nrc'asltrrn~rc~ts were made by  tlie patient, 
using 3 mcrcun  s~>Jiygmonia~~onieter with a standard cuff 
( 12 x 22 c ~ i i )  ;~nd a separate stethoscope. Tlie subjects 
were I !-:lined for 20 n i in  and accurnq was sul>sequently 
asscssed I)! a ~,Iiysician using a dual-headed steilioscope; 
after :I week of practice, by measuring bI(n)d pressure 
tnricc cl;~ily, tlie accurac.) was reassessed. I f  tlie d i k rence  
I~clucc-n tlie niealis o f  two consecutive systolic and dias- 

For each tecliriique, tlierc was no  significant d i f l e r e ~ i c ~  
i n  the blotd pressure nie;lsurcmenrs for tlie three stud!. 
days (Tal~le 1 ). 

Clinic S111' w:~s significantly higher tli;ui IY;LS;I~ (study 
days 1 and 2, I )< 0.001; study day 3, 1'< 0.01), self- 
recorded (stucly days I and 2, IJ < 0.01 ) and ambulatory 
pressures (I' < 0.001) o n  all three study days, apart 
froni self-recorded pressures on  study day 3 (NS). Self- 
recordecl pressures were higher tlian aml>ulatory on  
study d3y I (1' < 0.05), but otherwise the recordings did , 

not vary signific:~ntly between I)a~dl, self-recorded arid 
anihulaton SI3I' for study days 1, 2 and 3. 

Clinic DUI' was Iiiglier tlian the readi~igs I)y other 
techniques on  study day I (basal and anihulaton, 
P < 0.001 ; self-recorded P < 0.05) and Iiigher tlian b a ~ a l  
for srudy days 2 :~nd 3 (I' < 0.001 ). 

13ltx)d pressure variability (s.d., % c t~ f f i c ien t  o f  varia- 
tion and range) during Rcmler 12-11 atnhulaton sessions 
did not vary significantly between study days (Table 1). 

Discussion 

Tlie biggest discrepalicy bemeen anibulatory, self- 
recorded and cliuic readings appears to be i n  patients 
with borderline hypertension - precisely tlie subjects for 
whom there is tlie greatest tlierapeutic dilemma [G.l6,17]. 
Self-recorded blood pressure, a tecliniquc which has 
been shown to  bc accurate i n  the nianagenient o f  hyper- 
tensive patients [6,18,19] and m1Iiicli is lower tlian clinic 
b l o d  pressure, h;ts been reconimended as a more 
representati\re assessment o f  bl(n)d pressure behaviour 
i n  1x)rderline hyl~ertension. Huwever, the results of our  
study sliow t l i a  I>asal and anibulatory recordings are 

tolic recordi~igs was less tli:~n o r  equal -to 5 mniHg, n o  lower tlian self-recorded and clinic nieasureniena, and 
f~~r t l~cbr  instructiori w;~s given. On tlie study days, self- as ambulatory measurement is a more accurate p ie -  
reconled pressures were niezlsured a 2-11 i n t e ~ a l s  in dictor o f  ~norb id i ty  ( 1  1,13,20], i t  may Ix a niore accurate 
the left arm, tlie Rernler recorelings being taken first assessnlent of b l t x ~ d  pressure I~eliaviour. 
\ v l~cn  I ) o t l ~  mc:~surc~iie~its coi~icidetl. Clinic SIIP was consistently higller than hasal, ;lnibu- 

laor). or self-recorded SBI', but self-recorded S1)l' wis  
Slatlstical analyses liiglrer than ;rmbulatory o n  tlie study day 1 and only fell 
W'irlrirl-l~atierit :~r ic l  between-patient niean SUI' and DUP to  levels near basal and anibulatory nieasurenients o n  

Table 1. Rlood rxessure measurernenls ImmHo) durino each recordino ~eriod lor four diflerenl lechnioues. 

Clinic Basal Self-recorded Ambulatory 

SBP DRP SBP DBP SBP DBP SBP DBP CV (%) Range 

Sttrcly cl;~y 1 159 ? 13 99 L(. 9 142 + 11 90 i 10 140 + 13 94 + 12 139 + 15 88 + 10 11 47 
Slrrtly (l i ly 3 1 5  !, 1 97 ( 10 142 f 10 91 i 9 I40 + 13 94 f 13 142 f 14 92 + 9 10 42 
Slutly cl:ly 3 I :  ? 1 97 .f 14 137 f 10 90 13 144 + 15 94 f 13 136 3. 16 90 f 9 11 50 

. . 
N!; NS NS NS NS NS NS NS NS .- -. -. . _. . . . - ._ ... NS - 

:;111', syslt~l~c: 1)l11ocl III~~S:;IIII!. I )I\IB, tl~i\!;toll(: ~)loo(f ~l(?sstrre; NS, slnt~sticnl si~)nilcca~rcc belwaorl rccordin~ inlorvals lor each lechnique; 
r ~ w ~ l l l t ~ l t ~ l l l  0 1  v i l l l ~ l l l o l ~  



ur mensuremerits I r i  Borderl ine Hyperterislon Kenny e l  a/. S405 

51!1d\ (I;I!.~ 2 : I I I~ .3 A .siriiil;rr I);III~~I 11 \\.;IS ;IIIII;II~I~I 011 111c 
51t1d). ~I;I!. 1 101. 1 )l\ll, I)~II c l i ~ i i c  l ) i \ l l  ot i ly i l i l l b rcd  sil;~iifi- 
i.;i1111!. 11-0111 1);ls;iI I)I.cssirrtm 11ict.cirltc.r. 

h1:11i( i :~ vl (11. 121 ]li;ivc s1io\v11 I~I;II ti le ; ~ I c r ~ i r l ~ :  rc :~c t io~ i  
\\lli(.li cl~;i~;rctcri/.cs I ) loot l  I)lwssrIrc riic;isurcil I)!. ~ l l e  
cloi.tol. t 1oc.s r i t  11 ;il);r~c \vi l l i  I c1)e;llcil visits Tor blood 
III(*SS~IIV I I ~ ~ : ~ S ~ I I ~ * I I ~ C : I ~ I  o\.cr ;I s l i o ~  I ~ c r ~ i i ,  I)~II III;II lotiger 
v i s i~s  I;IIIIC-I ~li:~ii ~c l )c ;~ tcc I  \,isits r i i ;~y [{ivc lower blood 
I)I~Y:'UI~ ~ct.c~ri l i l~l:s. Chr rcs \~ l ls  c o l ~ l i t ~ ~ i  tI1i11 rcl)eatecl 
r i i c ; ~ s u ~ ~ r i c ~ ~ t s  ;II 2-wvcltly irtrcn';tls 1vc1.c rcl)rocluci l~le 
ir.~csl)c.c~ivc. 01 1Iic ~ i i ~ ; ~ s u r e ~ ~ i c * r i ~  ~cc l i r i i c l r~c  used, ancl 
111is IXL.; co~ i s i s l c r~ l  for l ) o ~ l i  SIJll ;rrld 1)lJI'. I~~)c:IIc~ 
!lie surc.r i i~ri ts ovcr I l l is  t i t i le sI~o\vveI 110 regressiori t o  i t l i c ~  I~~V;III. l~c .~~c; r tc i I  ~x*c.o~~iI i~i~;s 01 I);LS:II 1)Iood prcssi1re 
ovc3r 30 111iti \vcr.iS r i i o ~ c ~  1~1)1cst'1l1;lli\.e o f  :11iil)i11;r101~~ 

r c c o r c l i ~ ~ j ! ~  I~I:III i.Ii11ic ~ i i c ! ; ~ s i ~ ~ c ~ ~ i c ~ i t s  ;111d sc l f~rccor i l cd  
l l ~ c ' ; l ! ~ ~ l l  c'lllcllls, 

111 IPOI i l c i  l i ~ i c  I i) j)cr tc~lsiori .  e o ~ i v c ~ i ~ i o r i ; ~ l  c l i t ~ i c  111~;~s- 
III c'111r;r 11 f!i\,vs' levels 01 I)l(x)cl p r  csstir.t! 111:rt ;rre 1ii~:Iicr 
t11:111 1);r:;:rI 01. ;III~I)~II:IIOI.~ t~ic:LsurcriicIiIs. wit11 self- 
rccx 11 ( lvd IIIV;IS~II c ~ i i c ~ i ~ s  l;rlli~ij: l )c t \vce~i  11ic l\vo. I f  w e  
(.;i~i ;ic.c.cl~~ 111;it ;IIIII)~II;~IOI)~ ~ i i o i ~ i l o r i r i g  is r i iore rc'1)f.e- 
sc~il ;~l ivc. o f  I I .~I~* l)looil I I I C ~ S S ~ I I ~  l w l i ; ~ t - i o i ~ r  at id l l i v r ~ ~ o ~ ~ ~  
;I ~ i i o r . ( ~  :ICC~II.;II c ~~ir:;~sirreriicti~ f o r  cIi;1!:11( )sis ; r r i i I  1)1.0grii)- 
si..;. ;111iI)ti1;11ory 0 1 .  1);1:;;11 I i*i.oriIit~j!s :ISSC'SS I~loocl prcssrlrc 
I rel i ;~vioi~r ~ i i o r  c ;1cct11 :11(-1y i r i  0ori Ie1 Iiric l i y ~ ~ c r ~ ~ e ~ i s i ~ ~ e s .  
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