
I-Iypcrtensioll ill the elderly: epidemiology, 
patl~opliysiology and lllal~ageliiellt 

1,ile cspcctancy irr tlic dcvelopcd world lias irrcreasctl by 20 ycars since the turn of 
t l ~ c  ccritury. Alore pcoplc 11o\1* survive 65 years or lnorc a ~ l d  tlris group is arbitrarily 
dclirlcd as the elclcrly. At prcscnt tlicrc arc 23 ~llillion cldcrly persons in tlie U~ritcd 
Statcs and tlrc ~lumbcr is cxpccted to rise to 55  nill lion early ill the next ccrrtury 
(I3urcau of tlrc Ccnsus, 1976). Co~iscquc~~tly, care of the elderly shall dc~iiand an 
illcreasing proportion of rncdical rcsourccs in tlrc future. ?'lie irnportancc of 
liyl~crtc~~siori in tlrc cldcrly is l~igllliglrted by tlic fact that it is the single   no st 
ili~purtant risk lactor Ior cardiovascular ancl cercbrovnscular distasc, wllicl: 
account Lor rnurc t l ~ a ~ r  lralf of tllc total ~~lortalitjp in this agc group. 

Illood pressurc is a co~rri~rrrous variable and t l ~ e  risk associated wit11 it rises 
corrti~ruouslp. 'I'llus, tllcrc is no clci~rly itlcnril'iablc critical or s;dc Icvel. It follows , 
tllat cut-off poi~its bctwccr~ nor~ilal and liy~~crtc~rsive lcvcls nriist be arbitrary:' 
I lowever, in prac!icc certain li~liits are dclirrcd for tlrc diagnosis of hypcrrcnsion. 
Such limits arc based 011 two types ofi cvitlcncc. One is cpiric~niological data of a 
l~iglr risk above such li~nits. 'Shc sccond is the dc~no~lstratio~r that lowcritig 
prcssurc above ccrtain levcls is associarcd with iniprovcd prognosis. 

Ifypcrtc~isio~r. as defi~lctl by [lie YVorld IIcaltlr 0rg:lnization (1978) is a systolic 
blood prcssurc equal to or grcater rli;ur 1G0 1n1n1Ig arldior s diastolic blood 
pressure (Korotkoll phase V) ctlual to or grc:lter tllarr 95 nin11Ig. Blood prcssurc in 
csctss of these linriis is associated wit11 lriorc t1i:in three tin~cs thc risk of stroke and 
coronary artcry tliscasc tlran lower pressure (Kannel ct al, 1970). 

'I'lie I Iypcrtc~ision Dctect io~~ anti 1:ollow-Up 1'rogr;lm (1979) io the U~rited 
Statcs lias providcd evidc~icc t11:1t prognosis is inrprovccl wlicrr ~liild hypertension is 
t~e;ltctl : I I I ~  they rccorrlrl~cr~il IGOIYO as tlrc lo~vcr limit of l~ypcrtcnsion. 

It is  row rccvg~risctl tliat systolic blootl press~lre is a more ~)o tc~r t  prctlictoqoltlrc 
risk of all cli~ric:ll scquclire of hypcrtc~~siou t l ~ ; i r i  diastolic pressure (K;or~iel ct al, 
1980). 'I'lre i~iij)ortancc of clcvation of systolic levels is rcllccted is ricwer 
tc~minology wliiclr slrcsscs rniscd sysrolic prcssurc. 'Disl>rol)ortionate sysiolic 
1iyl)crtcnsion' exists wlic~i systolic blood prcssurc (SUI') is cxaggcratcd wlic~: 



cori~parcd to tlic diastolic blood pressure (DBI') and it has bee11 defined by Koch- 
\Vcscr (1Y73a) as: 

SBP > (DUI' - 15) X 2 

'I'liis tlcfitiition iticludes cases where tlie systolic blood pressure alone is raised 
ivliilc tile diastolic pressure is normal. T l ~ i s  situatio~i is referred to as 'isolated 
sysrolic l~ypcrtcnsion' but u~ilortu~iately it is not subject to unilor~n definition 
bccailse of disagreell~e~~t about the upper liniit or normal systolic and diastolic 
t)lood pressures. Kocli-\Vcscr (1973a) lias defi~led systolic pressure as greater than 
150 I I I I I I I I~  wit11 a diastolic pressure below YO rnlrllIg and Dyer et a1 (1977) defined 
it as a systolic prcssure ill excess oC 159 mml-lg wllile tile diastolic pressurc reniairls 
below 95 1n11ilIg. 

IlL00I.l I'KESSUKG AND AGE 

I'rcvalcr~ce data indicate that blood prcssurc .tei~ds to rise with age in west err^ 
society. 111 tlre I:ramingl~a~i~ Study blood pressure bellaviour has been studied in 
rclation to age (Fig. 7.1). A~ialysis uf cross-sectional data reveals differelit trends 
Tor tile scxcs. Botll iile~i and WotncIi sliow i~icrcasilig systolic and diastolic pressures 
u~ltil tlic filth decadc. Durir~g this time pressures in wonlen are lower than in 
~iiales. I11 men, systolic pressure rises wit11 age until tlie sevmth decade when it 
pcaks and the11 declines. The diastolic pressure in irlales peaks in the fifth decade 
a~rrl tl~eri declines. 111 fenialcs, systolic and diastolic pressures rise 'more steeply 
than in males. Wliile initially lower tlian in nlalcs they are about equal at age 60 and 
progrcssivcly increase. This cross-over is apparent for both systolic a i d  diastolic 
jwcssures. 
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F ~ R .  7.1 Average age trends in blood pressure levels for IIICII and wornell based upon cross sectional 
mrd lo~~gitudi~ral data on participants in the Franrir~gllam Study (Kannel & Gordon, 1978). 
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. Lougitudi~ial data Iron1 tlre sanic study slrow a sliplitly different pattcrn. Systolic 
pressure in lemalcs is i~ritiall!! lower illan in 111alcs but rises rapidly with age a ~ i d  
cquals rilale values at age GO !cars but rlcvcr exceeds tlrctn. Diastolic pressures are 
inore or lcss parallel in the sexcs, lc~iiale lcvels being lower. Diastolic pressures 
peak at the cnd o l  thc fiftli decade and dcclinc tlicrealter. 

'I'11e diflcrcnccs bci~vccn cross-sectio~ial and longitudinal trends in blood 
Ixcssurc I,cl~aviour probablv relfccts diffcrc~iccs in thcse two n~ctliods of analysis. 
Lo~rgitudi~ial data refers to iadividual patic~its. At liiglicr agcs longitudinal data is 
cot~liried to tlrose patierris who l~avc survived ar~d ilicrc may bc a bias towartis lower 
1)lcssulcs. 

Asscssi~~g trcr~ds irr blood prcssure specifically i l l  the eldcrly, hiastcr ct a1 (1958) 
cxanii~~ctl blood cssu~ c status in a cross sccliorial study of 5757 Iicnltliy wliite 
i~~clividuals will1 agcs ranging froni 65 ' to  106 ycars. IIowevcr, tliose with 
cardiovascular disease nfcre excluded fro111 tlic study. Systolic and diastolic blood 
plcsstrre in this agc group did riot sliow a consistant risc with age as it tloes below 
50 yrars. .She lilcan systolic blood ~ ) r c s su~c  co~iti~irrcd to'rise in boil1 sexcs until age 
70-74 years after wliich it declincd in lcn~ales wliilc rcniaining constant in malcs. 
1)iilstolic bloorl prcssure rcmai~icd csscn~ially co~istant in boil1 sexcs aftcr age 65 
ycars, wo~ncn liaving a sliglitly liiglrcr levcl tl1a11 nialcs, tlie dif'ferencc being 2 
lll1llI Ig. 

'Sl)crcfore, in gcncral, nrcan systolic and diastolic pressures tcrid to rise with age 
ill botli sexes u~itil  tlie elid of tlic fiftli dccadc wlic~i diastolic pressure reaches a 
platcau, \vliile systolic prcssure continues to risc and pcaks in tlie sevcritli decade, 
altcr which it rernains constant or dcclincs. Sucli trends explain [lie co~tltilorl 
firltlirig of disproportional liypcrtcnsion in tlic cldcrly. 

l'lic j>scvalcnce of I~ypcrtcnsiun in tlrc eldcrly dcpcnds on llie dclirlitiorl of 
Iiypcrtcnsiun used, the numbcr of rccorili~igs niadc aed [he interval bctwcc~i 1lle111, 
as wcll as [lie circumstances in wliicli sucli ~ncasurcmcnts are talten. 

1'oi)ulation studics have revealed dillerc~iccs bctwccn tlie pattcrn of Iiypcrten- 
s i o ~ ~  iri tlic cldcrlp conlparcd to that in younger agc groups. Combined systolic and 
diastolic I~yl~ertcrisiori is lcss c o n i ~ r ~ o ~ i  ill the cldcrly and when it exists the systolic 
Ijrcssure tc~ids to he disprol,ortiorlatcly elevated. Isolatcd systolic Iiypcrtension is 
coirl~~iori in tlie elderly wliile it is rare bclc)re niiddlc-age. 

'I'lrc U.S. Nativrial Hcaltll Survcy (1966), in wliich 160195 rii~iillg was acccptcd 
;IS tlic lowcr liriiit of Iiypertc~ision revealcd all ovc~xll prevalence or Iiypertension of 
40 pcr ccrit in tlic elderly wliile 11 pcr c c ~ ~ t  of tliosc aged 35-45 years were 
hyl>crtc~rsi\.e. 'I'lic prevalcncc o l  co~iibiricd systolic and diastolic blood pressure in 
the cltlcrly was approxi~nately 20 pcr cc~rt wlien asscssed in the Coni~~iunity 
IIy~)crtc~ision Evaluation Clinic l'rogra~n (1977). In bo t l~  studics findings wcre 
b;lscd on single blootl rccortliogs. 

Oll~cr  studies have i~rvcstigatctl tlic ~)rcvalcricc of isolatctl systolic Iiypcr~cnsion. 
.l'lie U.S. Natiotr;~l Iiealtli Survcy (1960-62) rcvc;llcd it to be alniost 1io11-existent 
r111til agc 44 ycars aftcr wllicli rlrc l~rcvalc~icc incrcasctl witli age and was 30 pcr cent 
for tlic cltierly. Si~iiilal.ly, [Ire l;ratiii~igl~;~~n S t l ~ ~ l y  (K;i~iriel et at, 1980) sliows an 



i~~c:~c:isi~ij: I J I  e \p:~l:~~icc (IS isol:itccl systolic l ~ y p c ~ ~ t c ~ ~ s i u ~ i  wit11 age :lStcr iiiicJ.dlc-;igc it1 

110111 scsrs, rlic rise :111io11g ICIII;IICS bcit~g s o ~ i ~ c ~ v l ~ a t  s tec~)cr  t11:111 t11;1t ill 111:lles 
(l:i1;.'/.2). 

111 tllc clillic s c t t i ~ ~ g  I<ocli-Wcscr (IY7Xj I ' O I I I I ~ ~  eli~l11-ol)~rtio11i11~ systolic Iryl)cr- 
rcllsiol~ ill 43 1 1 ~ 1 .  rclli vl' clrlcrly l):~ticllts, :~bvut I1:111' of' \ ~ l i o ~ i i  ll;itl isolatctl systulic 
Ilyl)crtc~isi;)~l, col~il~;l~.ccl to 13 per ccllr of tllc 45-64 yc;\r ;igc groitl), of' u!lio~~i orlly 
1 Ijcr. c c ~ ~ t  11:1cl isol:~tcd systolic I~yl~crtcrisio~i.  I lo\vcvcr, rcl)c;itcrl rc;ltli~lgs ;tftcr :III 
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l ~ y l ) r r t c ~ i s i o ~ ~  (s!.stolic glciltcr I I I ~ I I ~  159 1ii11iI It:, diastolic luwcr t l l i i ~ l  YO li11111lg) i l l  :I 

~ )o l ) r i l :~ t io~~  ol'~ctil.cel ~)cr)l)lc u l ' \ v l ~ u ~ ~ i  7 0  IIcr cc111 we1.c over 65 yc;~rs, wi~s  1)rcscnt i l l  

1.1 I ~ I '  c.c111 \vllcl~ I)loocl j~rcssr~lc  IV:IS Ilrsl t;ll:c~l I ~ r i l  tlic ~ ) ~ c v ; ~ l c ~ i c . c  Sell lo 2.7 11cr 
( : ~ I I I  ; I I  S I I I ) : ; ~ [ I \ I C I ~ ~  c l i ~ ~ i c  visits it;Ol:~~ltl~.c;~ ct ;II,  1970). 
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I .  7 .  I ' I P V ~ ~ C I I C C  ur isuli~tctl sys~ulic 11ypr1 rr~lsio~i try ;ICC rlltl scx. I'llc I ; r a ~ ~ ~ i n g l ~ n l l ~  Srrldy (Kallncl 
C I  nl, 19S0). 

'I'llc al;ci~ig Ilrucess is associ;~tcrl wit11 ; I I I ; I I U I I I ~ C ; I ~ ,  ~~I~ysiological  i111d b i o ~ l ~ c ~ ~ i i c a l  
clis~igcs. Sollie o l  tllcsc cl~allgcs nlay I)c i~ l i~ )o r t a~ i t  ill tllc y;~tl~ogcricsis ol' 
Iryl)crtct~siuri in t l ~ c  elderly or irlllucilcc lliallagcn1cnt. 

'J'llc ;trtet.ics 
Agcii~g is ;~ssociatccl wit11 ii~crc:~sccl rigitlit? ul'tlic sort:\ aad its brar~clles duc to luss 
of' cl;~stic lil)rcs i l l  the 111cCjii1, i l l1  ~ ~ I C L . C ; I S C  i l l  C O I I ; I ~ C I I  a~icl c;ilciut~i co~ltcilt alid tllc 
I~tcscrlcc ol' : ~ r l ~ c r u ~ ~ i a  iri tllc iritirlia (I lass, 1943). '1'11c Sunctioii:il cu~iscquc~icc uC 
tllcsc clial~gcs is a lvss v l  cu~lilllia~ice (I 1;illock & I i c ~ ~ s o ~ i ,  1937; Kollll, 1978) (Fig. 
7.3). '1'11~ sri l lc~~crl  large vessels bcllavc Illore likc rigid tubes tllar~ distc~isible 
\ .~ssc~s.  Ililrillg ~y~tolc , .  the 11~t.lili11 aurt;~ elistc~ids 10 i \ c ~ ~ ~ r i o d ; ~ t c  tllc strokc v u l u ~ ~ l c  
srori~ig part of tlic c11cl-gv of Icl't vclitriculnr ejcctioli a l ~ d  d a l ~ ~ p c i ~ i ~ l g  tile e lcvat io~~ 
of' sysro!ic prcssul.c. 111 diastole, tllc elistctlclccl aorta recoils. releasing its stored 
cllcrgy as ;I forcc tliat tcllds to ~li;iiutaili artcri;il ~liastolic pressure. I ' l ~ u s  aortic 
clistc11siI)ility rccluccs tlic tvol-k luacl US tlic Icl't vc~itriclc by rcducilig il1ll)cdslicc. 

4 



0 50 1 0 0  
AGE (years) 

Fig. 7.3 Volume increase of human thoraic aorta under standard pressure as a function of age (Kohn, 
1978). 

In less conipliant vessels the systolic pressure generated in the left ventricle is 
transmitted to the arterial tree with very little buffering. There is a rise in systolic 
pressure with diastolic pressures remaining largely unaltered. The effects of ageing 
011 tlie pre-capillary arteriole is not known but the total peripllcral resista~ice tends 
to rise (Amery et al, 1978~). 

It has been postulated recently that tlie increased rigidity of peripheral arteries 
with age may affect tlie accuracy of indirect blood pressure measurement. Spence 
et a1 (1980) compared indirect blood pressure witli direct intra-arterial prcssure in 
24 elderly hypertensive patients and 16 young l~ypertcnsive patients. These 
patients were investigated because of the cli~iical suspicion that their indirect blood 
prcssure was falsely elevated. Such patients came to light because they liad no 
evidence of target organ damage despite tlieir high blood pressure. It was found 
that 50 per cent of tlie elderly group arid 25 per cent of [lie younger group liad a 
direct diastolic blood pressure 30 1iim11g or Inore lower than the corresponding 
indirect diastolic pressure. However, a s~ilall cuff (10 cnl x 14 cm) was used to 
~ncasure indirect blood pressure and tliis may have led to a falsely high pressure 
estimation - so called 'cuff hypertension' (Sliort, 1976). When a larger cuff 
(20.5 crn x 13 cm) was used only five of 24 elderly patients and two of 16 younger 
patients now had an indirect diastolic pressure significa~itly higher than direct 
diastolic pressure. l'he tcrni 'pseudoliypcrtension in the elderly' has been coined 
for tliis 'condition' but because of defects in tlie study, tlie effect of ageing and by 
i~nplication of arterial rigidity on blood pressure nieasurcment awaits further 
study. 

The heart 
Cardiac index diminisllcs with age due to a fall in stroke volunle witli little cl~ange 
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in tlic lieart rate (Straridell, 1976). It is not clear if the decrease in stroke volume is 
duc to a biochemical change in tlie niyocardial fibre or to myocardial changes 
sccoridary to coronary artery disease. The rise in impedance in the great vessels 
coupled \vitli (lie age related rise in total peripheral resistance, as well as causing an 
iricrease in systolic pressure, will also tc~id to rcduce cardiac output. h\esscrli el a1 
(1981) stuiiicd Iinemodyna~nics and intravascular volu~ne in 18 elderly patients 
wit11 liypcrtcnsion and co~npared tlienl with sex and mean arterial pressure 
matched young liypertensives. Cardiac index was significantly lower in tile elderly 
as was total intravascular volume. Left ventricular ejectio~i rate was lower in the 
elderly wliile peripheral vascular resista~ice was incrcaserl. Pulse pressure divided 
by stroke volunie, an iritlcx of aortic clasticity, was sigriificantly decrcasctl irl [lie 
eltlerly. Altliougli Illcan arterial prcssurc was si~iiilar in both groups the findings 
iritlicatc different patliupliysiological ri~cclianis~ns in young and elderly patients 
witli hypertension. 

Renin-arigiolensin systetn 
'Ihe renin-aligiotetlsi~~ aldosierone system also undergoes changes with age, low 
renin essc~itial hypertension being morc conlmon in tlie elderly. Weid~natin ct a1 
(1975) have sliown that plasma re~iiri concentration, plasma renin activity and 
aldosterone concentrations are lower in the elderly. At all ages there is an inverse 
relationship between serum reniil levels and blood pressure and some authors 
(Niarchos & Larngh, 1980) suggest tliat tile decrease in scruln renin in the elderly 
is a feedback i~iliibition induced by their higher arterial pressures. Low renin levels 
in elderly patients with hypertension would suggest that anti-renin agcnts e.g. 
angiotensin I1 antagonists and anti-renin ~ y n ~ ~ a t h o l y i i c  agents such as beca 
adrenoceptor blocking drugs would bc less effective in lowering blood pressure in 
tlie elderly than in younger patients. 

Ncurocireulatory reflexes 
Uarorcflcx function is diminished in hypertensive (Bristow et al, 1969) and with 
increasing age up to 65 years (Cribbin et al, 1971). Tlie combined effects of age and 
hypertension might be expected to have a striking effect on barorellex activity.and 
hlcGarry et a1 (1981) have shown a marked decrease in baroreflex response to 
nitroprusside-induced blood pressure reduction in elderly hypertensives. 

Due to the increase in great vessel rigidity wit11 age the main baroreceptors in tlle 
carotid and aorta may riot be distorted as much by changes in arterial pressure. 
l'heir response to changes in blood pressure is attenuated and a higher blood 
pressure is required to achieve 'normal' al'ferent nerve activity (Horrobin, 1966). 
Cowley et a1 (1973) studied blood pressure in dogs whose carotid and aortic 
baroreceptors were destroyed and found that de-afferentiation did not produce 
sustained arterial hypertension. These animals sllowed unchanged average resting 
blood pressure but the pressure became quite labile and tended to rise markedly 
when the animals were approached by tile investigators. This suggests that 
dinlinished baroreflex function is not a primary cause of sustained arterial 
hypertension but could contribute to the large variability seen in systolic blood 
Pressure in the elderly. 

h 



Ijlvod pressure is the lllaior risk factor for cardiovascular disease at all ages, but till;, 
is particularly so in [lie elderly (Fig. 7.4) ~r~lierc it has strong associatioas \ti;,? 

~iiurtality, stroke, cardiac failure and coronary artery discase. 
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AGE GROUPS 
Fig. 7.4 I~icidence of cardiovrscr~lnr tliscase i t1  rel:ilio~~ lo blood pressure and age (Kanl~cl& Gorrkq\, 
1978). 
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hlortality 
'I'he risk of dear11 and cardiovascular tliscasc is stror~gly dctermincd by Ijlr lotI  
pressure Ic~~cl .  L,ifc iiis\lra~lcc statistics show a direct correlatio~~ bctwec~i tnorlali~\. 
ancl blood pressure. 'l'liis Iiolds for systolic ant1 diastolic pressures separatcly it\ 

well as co~iibi~iccl (Socicty of Actuaries, 1959, 1960). 'l'hc risk associ;~tctl \ \ . i ~ l ~  
clevatcd systolic pressure is no less tl i ; i~i  tliat with elevated diastolic prcssull., II 

linding wliicll is particularly releval~t to tllc cldcrly where clisproyortionatc sy:.ltrlic 
hypcrtc~ision is colnmon (Fig. 7.5). 

Stroke 
Strokes accouiit for 11 jxr celit of all tlei~tlis in tlic U.S. and 75 per cent of SIIIIIC 
dci~tlis occur iri [lie clrlcrly. l'i~tie~its aged 65-74 years have the liigl~cst i11cirlrr1l.c 
~vitli a rate at least twice tlli~t of ally otller i~ge group (Kanncl c9( Gordon 1978). ' I  I IC  
ir~cidc~lce of ccrcbrovascular clisc;lse ill cldcrly liypcrtci~sivcs is thrcc times Ili~llrr 
tlian t11at in age niatclictl ~ior~notc~isivcs. Even wlic~i allowi~tice is m;~dc li)r r t ~ c  



lIliiJcn~c of ccrcbrovascular disease ill clclcrly ~iol.niotcnsivc subjects, 11yl)errcn- 
is srill tlic Inost potcl~t risk f:ictor ror stroltc and die cldcrly are the 111ost 

\uilcrable. llldccd tllcrc is a strollgcr association betweell systolic blood pressure 
111(1 S ~ r o k ~ ~  th:ili betwccli agc alld strokes. 

pl'llc role of I iy~~crtensioo iri llic dcvelopliicnt of atlicrothrolnboiic brain 
;llf3rctior~ lias bee11 cxal~iiliccl iri the I ; r :~~ni l~gl ia~n Study (ICanucl ct al 1970, 1976). 
I l ~ ~ ~ c r t r n s i o n  is tlic liiost potent alid liiost comliioli prccussor of atlicrotliroliibotic 
I,li~io il~farctiuli, wl~icli occurs 4 to 30 tillles Iiiorc oftell in tliose with asy~nptol~iatic 
casual Ilypcrtclision tllali ill ~iorlnoicrisivcs. l l i c  risk correlated wcll wit11 diastolic 
2nJ liieali prcssurcs but eve11 bcttcr will1 systolic alonc. 

(:o~igcstive c;~rtliac failure 
.l'llc rcl;itiolisliip bctwccli blood pressure, esl)cci;~lly systolic blood pressure, alid 
c,~ngcstivc cardiac fai1ul.c is cvcri strollgcr rl1:11i rliat bctwce~i liypcrte~isiori arid 
stlokc (Kal~ncl el  al, 1972). 111 t l ~ c  I;ral~iiligliani Stutly Iiyl)crtensio~i was the 
J~rliir~alit risk factor at all agcs. 111 tlic elderly group (aged 65-74 years) cardiac 
failure dcvclopcd a1111ost scvc11 til~ies liiore oltcn in [liosc witli hypertension tl1a11 
tllosc with riorllial blood pressure. T h e  occurelice of coligcstivc cardiac failure 
carrird a 1)oor ~)rogliosis, wit11 olily 5 per ccllt surviving 5 years. Sucli f i~~d i l igs  are 
roncis~cl~t with systolic bloocl pressure bci~lg a lr~ajor dctcrriiil~ant of Icft 
\cn~ricul;\r work. 

Corollary artery disease 
.lllc risk of corollary artery rlisease is distir~ctly and ilnpressively rcleated to 
aatcccdcl~t blood prcssurc at all agcs, iliclurlitig tlic eldcrly (Kanncl et  al, 1971; 
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7-5 ailurtaliry risk of hypcrtetlsiol~ i r r  rclariun to sys~olic blood prcssure and age (Kose. 1980). 



Kitcllcn c9: Alil~~c,  1977). I'rosllcctive studies havc con\lincingly dcn~onstrzt~d a 
.I 

k11bst;lntial excess ratc of devclopnic~~t of coronary artcry disease proportional to 
- 

tllc ~1evati011 of ;lrteri;ll l)luod pressure, cspccially systolic pressure. 

W:I 11' 'I'KEA'I' IIYI'EK'fENSlON IN 'I'IlE ELDERLY? 

I t  113s bccn dcl~ionstratcd t l ~ ; ~ t  Ilypcrtcosion i l l  the cldcrly is associated \\tiill excess 
risk of carcliov;isci~lar ~~iorbidity allrl rl~o~.tality but bcforc one can advocate the 
tlcatlllcnt of hypcrtcrision in cldcrlg patic~lis drug tlierapy lliust be sliown to 
I - cd~~cc  blood prcssurc ill tliis age group ancl pressure reduction must be seen to bc 
associ;ltcd witli a rctluctiot~ i l l  ~l~orl~iclitv nlld ~nortality. hiariy studics have beell 
u~~dc r t akc~ l  lo asscss the hc~iclit of a l~~il~y~~crtel ls i \ .e  tlicrapy in adults but they have 
11ot il~cludcd sufIicie11t 11u111bers of ol~lcr p:~tients to draw defi~iitive conclusio~is in 
regard to tlic cldcrly. 

"l 'l~e Veterans Atll~~inistr;~lio~i stutly 
'I'l~is stull!. (1967, 1970, 1972) \v;~s tllc first I;lrgc prospective study ulidcrtakcn to 
asscss t l ~ c  Ijcl~lits or ~ ~ C ~ I I I I I C I I I  of I~yj>crte~ision. IIov~cvcr, it olily i~~cludcd l~ialcs 
a1111 I I I ~ I I ) '  patients harl colr~plicatio~~s of I~y~>crtcnsion and otlicr illnesses prior to 
r:lndurnisation illto col~rrul alid rrc;1tlnclit groups. l'atients were clivided illto two 
gl.oups; tl~osc \\lit11 diastolic I?rcssurcs in tllc range 90-1 14 lil1111Ig or 115-129 
uillillg. In rhc 90- 114 ni~liIlg group llicrc were 81 patic~lts (21.3 pcr ccnt) :igcd 60 
ycars or ovcr. 'fhc incitlc~icc u l  ~najor cu~iil~lications o l  Iiypcrlcnsio~~ during [lie 
stl~dy rose wit11 age wit11 48 per cent oS cvcnts occuril~g in tllose uver GOycars. In 
the untrcatcd group 15.2 per cent 1111dcr 50 ycars dcvcluped morbid cvcnts 
co~liparcd to 62.9 per ccnt of tllosc ovcr 59 ycars, with trcatlnclit tlic ii~cidclice lell 
to 6.9 pcr ccnt and 28.9 per cclit rcsl~cctivcly (Fig. 7.6). 

\Vlicn the 90-114 riililllg groi~p \V;IS subdivided into tliose with diastolic 
pressures 90-104 n111iI-Ig and 105-114 11ini1Ig it was found tliat tliougll an 
inll.>ro\.cmel~t was see11 in boll1 groups it was only statistically significant in the 
105- 114 1ii111Ilg group. 

In ilic 115- 129 11i11il1g group trc;11111~1it was bc~iclicial at all ages. 'l'l~crc was a 
lligll incidcncc of co~nl~licatiolis prior to elltry in thc eldcrly patienu. ?'lie yrcscncc 
of yrcvious c;~rdio\,ascular disease grc;~tly iricreascd t l~e  risk of developing o~orbid 
cvclits :~Stcr r;~~~tlon~is;ltion i111tl ill  tlic cldcrly this was liiost likely to bc stroke or 
congcstivc ci~rtlinc f;~ilurc \vlicrcas i r ~  tlic younger group ni;~lig~iant Iippcrtclisio~i or 
prog~.cssivc rcnill i ~ ~ ~ p ; ~ i r ~ i i c l ~ t  was liiorc co111111oli. Coronary artery discasc occi~rcd 
i l l  a11 ;~gc  groups but was liiorc co l l i l~ io~~ ill tlic eltlcrly. 

'I'lle i~icidcncc ol' strokc and cvngcstive c:~rrliec failure was reduced by trcat~ncllt 
but coronary artcry discasc did 11111 nlq,car to be al'fcctcd. l'rcatmctlt was Illore 
cffcctivc in tliose patic~its with coniplications on entry. 

Ilypcrtc~isior~ Detcctior~ a~i t l  ~ ~ O I I V ~ V - L I ~ ~  l'r0gr31ii (IIDFI') 
'I'llc livc ycar lindiugs o l  tllc I lypcrtcl~sio~i Dctcctioli and 1:ollow-up l'rugraal 
(1979a, b) arc particularly pcrtincnt. 111 this culilnlu~lity based rarldolniscd 
coritrollcd trial i~i\lulving over 10 000 I~ypcrtcnsivcs, ~iiortality figures !yere 
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Fig. 7.6 l~lcidc~lce of nlorbid eve~its in relation to treatment arid age (Veterans Adr~lirlisrration Co- 
operative Study (iroul)). 

cornpared for patients allocated to a systcmatic antihypertensive treatliient 
progratiime (sieppcd care) and those referred to coniinunity nietlical therapy 
(referred carc). The stepped care group was offered antihypertensive therapy in 
special centres free of charge with a ~i~axirriurn effort to encourage patient 
conlpliarice with the rnanagcrilent regimen. Drug trcatnient was increased step- 
wise to acliieve and niaintaiil reduction of bloorl pressure at or below set goals. The 
referred care group wcrc treated at tllcir usual source of care. 

There were 2376 patients aged 60-69 included in the study. In this age group 
tliere was a 16.4 per cent reductiori in mortality in the stepped care group although 
tile net difference in average diastolic blood pressure between the groups at the end 
of five years was a mcre 5.1 mnllIg. 

lnterprctatioli of t l ~ e  EIDFP study results is difficult. This study was of 
differences betwecn two health delivery systcrrls arid it is more difficult to idcntify 
the factors responsible for thcse dilfercnces than in treatment versus non-treatment 
studies. As non-cardiovascular deaths were reduced by 14 per cent in the stepped 
care group it is likely that tliere was an important contribution from better general 
niedical care. 

The European Working Party on I-Iigll Ulood pressure in tile Elderly 
On multiceiitre study, the European \\'orking Part on High Blood Pressure in the 
Elderly (EWI'I-IE), is currently asscssirig the role of antihypertensive therapy in 
elderly hypertensives  her? et al, 1977). It has set out to cornpare morbidity and 
nlortality in patients trcatcd with an  antihvpertensive regime11 consisting of a 
conibinatiori of thiazicle Jiurctic arid tria~rlterelic wit11 or without alpha methyldopa 



wit11 that of a silnilar group trcatctl witli placebo. Tliougli no rcports o l  tIiC[crcn,,-, 
in 11iurt:ility or ~iiorbidity liavc yet c~ncrged, cvidcrice is available regarding t!:, 

a~irili!~perrcrisi\.e cfficacy and side cflccts of trcatmcnt. 
19 significant \,loud prcssrlrc dif'lcrcncc of about 25/10 IIIIIII-Ig was obtairlr.j 

bct\vccn groups and nl:~ir~taillcd durilig 5 gears of follow-up. No major d i s ~ u ~ b ~ ~ , ~  
i l l  scruln ~~atassiuln or sodiulli \\,ere tiorcJ but during tlic initial phase incrcasc, ,:: 
scl.rllil crc:~ti~ii~ic : I I I ~  seriiiil \Irate \I7crc notccl i i i  tllc actively trcatcd group 30.1 
ttiis \\.;IS ~liairltnincd ill later years. 1)rug trcatllicnt also protluccd a ~ig1iific3nt 
dcteriuratiuri i l l  plrlcosc tc)lcra~icc tvllicli ~)crsistecl wit11 trcatnienl altlrougll cli!iic21 
tli:~Octcs rliellitr~s was rarc. 

'J-lle Ilypcrtcssio~i-Struke ~ o - o ~ > c r i i v e  Study group (1974) 
'l'lic \:ctcr;lns Ad11li1iistr;ttiuli study SIIV~VCCI t11;tt tlie incidclicc of stroke in patic~l!, 
~ v i r l l  liigli blood prcssurc was rcduccd by antiliyj>crtc~~sive tlierapy. IIo~vcvcr. 
colitlovcr sy surrounds tllc beliefit of tllcr:~py "11 the i~icidcncc of stroke rccurrcn~c. 
'I'lic 1lyl)crtcnsiun Stroke Co-0l)crativc study ;lsscssed tlic bcncfit of tl~crap! ill 
452 liypcrtclisive strokc survivors, :\lmust lialf of wlloln were cldcrly, in a duublc. 
blind i)rospcctivc study. 'flic incideticc of strokc recurrence was tlot alrcrcd by 
antilipl~crtensivt tlicrapy but tlic incidence of congestive cardiac failure \\a$ 
rccluccd in tlic trcatcd group. 

'I'licrclorc, wlicreas antiliypcrtcnsivc tIicr:il>y rcduccs tllc incide~icc of pri~l!ar? 
strokc it) ~xiticl~ts wit11 Iiigh bloorl yrcssurc tllcrc is lcss evidciicc of bcaclit ~n 
l~ypcrtc~lsivc paticnts wlio liave alrcacly sulfcrcd a stroke. 'l'liis niost probably i, 
I)ccausc tlit pathological process is wcll cstnblislicd in cerebral vcsscls at tlic tilnr: c.4 
tlie l>riniary strokc aiid such structural cl~aligcs arc most unlikely to rcsolvc will1 
ticatrnc~it of I~yycrtc~isio~i. 

'I'licrc is general agrecllient tliat, regardless of age, patients will1 a sustairlrJ 
diastolic pressure of 115 niniIIg or tliore sliould receive therapy. Ilowevcr, in  lhuw 
wit11 lilildcr liypcrtcnsion the dccision is Inore difficult and to degree is basrJ 
011 ~)crsollal cxpcricricc and hias. Wc colisidcr carefully giving treatlncnt to el~lr.rl; 
patictlts wliosc blood pressurc is grcstcr than 160/100 on two occasiol~. 1rc.l: 
j':lticllts with diastolic blood prcssurcs in tile r:ingc 100- 110 n11nl.Ig iu tlic presc1:iC 
ufcoliil~lic:itio~is or a systolic blood pressure greater tlian 180 mmIIg (0'1Iiallc:; A 
0'13ricn 1980). 

'1.11~ cl~.lcrly patient witli isolated systolic Iiypcrtcnsion prcscnts a  SF‘'^^^ 
prol)lc~n. '1.liougl1 tliis entity has been sl~own to be i~ssuciatcd wit11 an increased rl')' 

of' cardiovascular l~iortality ancl ~norbirlity (Cola~ldrca, 1970; Kaliriel et al, 19j.O 
tlicrc is little cviclc~ice on the bc~icfit OC tlicml)y. Irldccd, cffcctivc trcntlllcll~ IL3 
isol:ltcd systolic Iiypcrtcllsiol~ tii:ly be clrlite difficult (Kocli Wcser, 19;Ji.. 
\:asoilil:~lors ~vliicli lonfcr blood presstlrc by iiicre;lsilig arterial colitj)liance (Sim4.'' 
ct ill, 1979) liavc sliotv~i i,roli~ise but tlierc is as yct issiilficient infurn~ation a nub 
conlitlent rccotnnicni1;ltions. 
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Scrulli uric acid also rises in patients reccivilig tlliazide diuretics. In the ~ \ l ; . p ~ ! ~  
study t11iaziJc cliuretics induced a 25 per ccrit ir~crcase in scrunl urate bill cllrc-,. 

.) pc~ui was estrc~ncly rare. 

Iteta adrenoccptor blockirig tlrugs 
lkta  ;~drc~~vccptor  blocking drugs are cllrctivc al~tih!.pcrtensive agerlts in ,.r!cr l. 

2nd ~nidillc aged sr~biccts (Sinipsoll. 197.1,) bul tiicir role in trcarrllL:nt , i  

Ii!.l3crtc11sion ill eIi1c1.I~ SIIL>~CCIS is 110t clc:~r bccai~sc little daia is available on 
cIlic:~cv or li~nilations, hlany aspects of the pharn~acology of bcta adrcncKcr: ,f 

l~locki~ip ilrugs arc dil'lcrcnt ill thc cldcrls tvlic~r co~l~parcd to younger sub;,,:, 
'I'llc j~h;~rl~~ncokil~ctics of ~)rol?r:~riolol iI1.c altered in the elderly, in wl1oln pla!:r_l 
Icvcls arc Iligllcr than in youllgcr subjccts f'~llo\!~ir~g a similar dose (Cas[lcJrn ,$ 
Gcorgc, 1975). Disrribr~tiori to tissilcs is slower a ~ ~ d  tllcre is an increa<c 
I)io:~v;~il;il~ilit~~ clue to lli~i~ir~islicd lirst lyass il~ctabolis~n. 'I'llc incidence of \,jc 

cllccts tlue to ~~rojr~.:~riolol is ~I IC~C: ISCCI  i l l  111c elilerly (Grccnbl;~tt 9( KocI~ - \ i \ ; ' ~~ : ,  
1973). ~\lc~oprolul lras tile s:illle nlc:111 ~ I ; I S I I I R  half-life in elderly patients a \  :c 
vv1111g Ilcalthy vuiu~~tccrs (1,undhcrg k Stcell, 1976) but the elderly d i s p l ~ ! ~ ~  . . 
Iiigllcr pci~k valiics (Kc~~cl;~ll  ct al, 1977). 

\Y;liilc tliesc pliar1113coki1icric diCCcrcriccs would suggcst a potential lor incrcasC\! 
c l r r ~ ~ '  effect in tlic clclcrly, tllcrc is cviilctice of an age-relatcd dccrcasc tn 

sy l~~p ;~ t l~c t i c  rcsponsivcncss to beta ndrcnoccj?lor agonists and blocking dlupr 
(Cori~vay ct :11, 1971; Vcstal et 81, 1979; Ilillu~i ct al, 1980). l'hcrclore i t  apl.r.J:r 
t11;lt~o11 one IianJ plaso~a Icvcls o l  sonlc bcta blockcrs are increased in thc eldcrli 
l)ut o ~ i  the otilcr tllat sylnj)i~tlictic ncr\foils system is less responsive to thcir acrivn. 
'I'lic clcgrcc to \v l~ ic l~~t l~csc  fr~ctors ollsct each ollicr is not clear. In addition to the-c 
c l lan~cs tlicrc is a j~repondcra~icc of low rcnii~ hyl)crtcnsion ill tile cldcrlp. ' f l~is IIJ, 
lcll to spcculatioll t l~at  bcta ;irlrcl~occl)tor blockitig drugs tnay bc lcss effective III 

this age group (Niarcllos & Laragl~, 1980). 
As in young patients bcta adrcnoccptor blockillg clrugs are contra-intlicatcd in 

~x~ticnts  wit11 bronchosl>asni and care sllould bc takcn when prescribing lhc  

111cilic;1ti011 lor p;~tic~its wit11 c l ~ r o ~ ~ i c  obstructive airways diseasc. 'l'lic car. 
tlioselcctivc agcnts s i ~ c l ~  :is n~ctoprolol ; ~ r l t l  ntc~lolol arc lcss likely to prccipir~!c 
I)roncl~osj)astii. Because they Ilave a ncgarivc inotropic clfect, bcta adrcnoce~'[l.'r 
1)lockcrs I I I : I ~  j)rccij~it:~tc carcli:~c f;~ilurc ill ~)atients who are predisposed. 1lcarJk 
1':lilurc rlcvclol~s \vllilc on therapy, soliic p:~ticl~ts rcsl,unil to diuretic ther;~~)!' but 11: 

r~lost c:iscs it is bcst to discontinric bcta iidrenoccptor blocking drugs. 
Ikta ;~tlrcllocej,tor blockade rrl;ly Curther iiiipair pcri phcral pcrfusio~r in p:iticf:~~ 

wit11 ~,crii>hcrr~l vascu1;lr discasc and is t l~us  contra-i~~dicatccl in paticnts \ritll sc\c:c 

or worscriilig clai~dication. Ally detcriorelion i11 l~lild claudication whilc on tllcral.? 
w;lrrants discontinuation. 

llcta i~ilrcr~occptur blockcrs cause s i t ~ i ~ s  bradycardia and care niust takcfl I! 

~) i~ t i c i~ t s  wit11 initially slow rates arc c o ~ i ~ ~ ~ i c n c c d  on tllerapy. Severc brad:;carJi~ '' 
lcss likcly wit11 oxprc~~olol or pindolol, wliicli have intrinsic sympatllon1i*lcLx' 
activity (Kirkenclall, 1980). 



drugs in tlie trcalliicnt of hypcrtension. If a co~nbination of these agents does 
produce rea~o~lable bloo~l pressure co~itrol, the addition of a vasodilator must 

\% considered. llydrallazi~ic acts on arteriol;ir srilootli n~usclc producing vasorlila- 
tion \ v i t l ~  consequent reduction of periplicral vascular resista~icc, but tlie hyperten- 
sive cffect is at least partially countcractcd by an increase in cardiac output and 
wdiu~n retention (Kirkendall, 1980). \Vlicn first administered, hydrallazine nlay 
I ~ r o d ~ ~ c  I~eadaclle a l ~ d  flushing, particularly wl~cn high doses are employed. Zaccst 
ct aI (1972) obscrvcd that about 25 per cel~t of hypertensive patients developed 
angi~ia, severe headache or palpitation when liytlralazine was added to rr~aintcnance 
Jiuretic tl~eral)y in the absence of a synipatliolytic agent. 

I lowevcr, [lie elderly nlay riot respond to vasodilatatio~i with so large an increase 
in lieart rate as younger subjects because of decreased baroreflex rcsponsc. 
JlcGarry et a1 (1981) lias obscrvctl a tli~iii~iislicd rcllcx tachycartlia in response tc) 
nitroprusside in elderly patients (l'ablc 7. I), because of poor baroreflex function. 
I'crliaps oilier orally effective vasodilators niay bc effective in the treatnient of 
hypcrtension in the elderly when administered alone. 

Nitl~oprussidc i~icreases arterial compliance ancl thereby reduces systolic press- 
ure in patients with systolic hypcrtensio~i over the age of 35 years (Simon et al, 
1979). Vasodilators wit11 sirriilar actions when adn~inistcred orally, liold pron~ise 
lor the treatnient of systolic hypcrtension in tlie elderly. 

a 7 lleart rate response to 20 per cent rcduciion in llleali arterial pressure wit11 nitroprusside ~ I I  

!wng and eldcrly hypertensive paticnts [hlcGarry et al, 1981) 

Baselinc heart rate (bcats1111i11j Increase (beatslmin) 

Young hypcr~cnsives 

1:IJcrly hyyerterisives 

. . alues are mean + SEM 

Centrally acting antil~yycrtensive drugs 
Alpha methyldopa and clonidine act centrally to reduce blood pressure. They 
prin~arily stin~ulate alpha2 adrenoceptors in the brain stem vasomotor centre which 
inhibit sympatlietic outflow, thus reducing systerr~ic arterial pressure. Ramsay 
!:1981) prefers to avoid these agents in the elderly because of their central nervous 
system effects, such as drowsir~ess and'depression, which can be insidious and 
debilitating. Such adverse effects required the withdrawal of treatment in a quarter 
of pitricnts, though the elderly did not appear more prone to adverse effects than 
!'uungcr patients. 

l [~~er tcns ion  in tlie elderly is the major risk factor for cardiovascular and 
icrebrovascular disease which account for half the deaths in this age group. The 
number of elderly patients in wester11 couritries is increasing and therefore 
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hypertension in the elderly sl~all assurne increasing i~nportance in terlrls ofovta 
liealth care in (lie future. 

l'opulation studies show that blood pressure rises wit11 advancing age. Diasto:r 
blood pressurc rises until tlle fifth decade after which it levels off. On the othT 
hand systolic blood pressure increases until the seventh decade after which 
declines. Ilowever, tllc lower pressures at tlie liigliest extreme of age lnpc:, 
reflect greater longevity in patients with lower pressures. Tlle terldellcy to,.,= J, 

increased systvlic blood pressure with advancing age can be explahicd by the 
related decrease in aortic colrlpliance due to stiffening of arterial walls. In addidon 
to t l~is  it lias bcen suggested that stiffened periplleral arteries may lead to 
overestiiiiation of indirect blood pressure in the elderly - so called 'pse~d~~~~~.. 
te~~sion' .  Ilowever, despite a pl~ysiological basis for increased systolic b i d  
pressure in tile aged tliere is no lessening of tlie risks of hypertension in tIlis rgc 
group. Blood pressure is the nlajor risk factor for stroke, cardiac failure u r ~  
coronary artery disease at all ages but particularly so in the elderly. 

Before one can advocate drug treatiiient of liyllertension in tlie elderly one mot; 
prove tliat such tllerapy can effectively reduce blood pressure and that such r 
~cduction inipro\les prognosis. 'I'l~is has been proven in cases of severe hypcrtcn- 
sion but results are less clear for nlild to moderate hypertension. Reviews d 
available data suggests that treatment is benelicial. 

Thiazide diuretics are effective antiliypcrte~isive agents in the elderly, thoup', 
they nlay cause biocheniical changes. Beta adrerloceptor blocking drugs arc alw 
effective, tllougli theoretical considerations would suggest that tl~ey nlay b~ l o r  
effective in tlie elderly tlian in younger subjects. Little evidence is available on rlx 
efficacy of vasodilators in the elderly. Though effective, we tend to avoid the u x  ol 
centrally acting agents sucli as alplia ~iletliyldopa because of central side effcclr 
sucli as drowsiness and depression. 

We carefully consider drug therapy in elderly patients with repeated bhd 
pressure recordings in cxccss of 160/100.We recorii~ncnd a tliiazide diuretic or Lxtl 
adrcnvceptor blocking drug as first line tlierapy provided no contra indication^ 
exist. If single drug trcatnlent does not afford adequate blood pressure con1n1lP 
these drugs niay be combined. IIypertension resistant to tliis conlbinatio~~ InJ! 
respond to tile addition of a vasodilator. 

hlany aspects of liypertensiori in tlie elderly denland further investigaliw. 
particularly tile efficacy of certain drug r e g i ~ ~ ~ e n s  for tile treatment of s).stul!i 
l~ypcrter~sion wliich is found particularly in the elderly. We advocate a plic!' L4 

cautious intervention in l~igll blood pressure in the elderly in t l ~ e  hope tliat tllis wlii 

atrenuate the associated nlorbidity and tnortality. 
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