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GENERAL PRACTICE

Do doctors accurately assess coronary risk in their patients?
Preliminary results of the coronary health assessment study

Steven A Grover, [lka Lowenateyn, Kaga L Esrey, Yvonne Sceinert, Lawrence Joseph,

Michal Abrahamowicz

Absoact

Qbjective—To evaluate the ability of doctors in
pronary care to asseas risk padenty’ risk of coronary
beart discase.

Detign—Questionnaire survey.

Setting—{ontinuing medical educatioa meetingy,
Qunario and Quebec, Canada.

Subjacts—Community based dectors who agreed
to enrol in the coronsry bealth assesyment srudy.

Main outcorme meagure—Radngs of coronary risk
factory and eschmates by doctors of reladve and
absolute coronary risk of two hypothetical patients
and the “average” 40 year oid Canadien man and
70 year old Canadian wotman,

Rexuits—253 docrars answered the questiounsire.
For 30 year oids the doctors rawed cigarerte smoking
as the most impormanc risk factor snd rrised serum
wiglycerida concenontions as the jewst importaat;
for 70 year old padencs they rated disbetes as the
most tmporant risk factor 2ad ruised serum rigly~
ceride concentrations as the least impactant. They
rated each individual risk factor as significandy less
importaat for 70 year olds than for 30 year olds (all
risk factors, P <0-001). They showed a sorong under-
randing of the relatve importance of specific risk
factors, and most were confident in dheir ability to
esdmate coronary risk. While doctors sccurately
eycimated the relative cak of & specific padent
{compared with the sverage aduit) they systemade-
aily overestimaied the sbsolute bascline cisk of
developing coronary disease and the risk reductions
associated widh specific interventions.

Conclusions—Despite guideiines on targeting
patients at high risk of covonary disease sccurare
asscssment of coronary risk remains difficult for
many doctory. Addidooul suaregies must be
developed to help doctors to assess bettar their
patients’ coroaxry risk.

Inooduction

Docrors m priroary care face incressing aumbers of
expert guidelines op the qeaomenc of hyperlipidaemia
to prevent coroaary heart disesse. In North America
ind Europe there wrr pwmerous ind often divergent
recommendadoas on the mansgemenc of hyperipi-
daemia.'* Despite all this sfocmadon doctors remain
uacertain sbour the dinical indicadons foc weatdng the
condidon.™" Obpe scurce of the confusion may be
specific guidelines thar suggest argeting alf aduley for
screening and substandial numbers for interventdon.™ "
Another problem may be the difficulties that doctony
experience when estimadng the absolute nsk of the
“high risk pstient,” at whom their best eforrs should

dadons for screening ind aeaong hyperipidaenyis. "
McBride and  colleagues  surveyed  primary
practidoners ind identfied doctors’ concerns that
serumn lipid conceatradoas alone are too simplistc to
define nzk and chat further educadon on multifactocial
risk is aceded.* To this epd, DeFriess and Fielding
proposed individualised bealth risk appraisals to
idendfy specific risk factory that place padents ac
increased risk of disease.” Finally, the American Hearr -
Association supported the use of a muldfactorial
coronary nisk profile w idendfy psdenss wha might
benefit the moxwt from modification of lipid concen-
madons.™

We recendy carried out 1 randomited congolled
trial, the coronary beaith assessment study, to evaluate
the effectiveness of a computerised multifactonial risk
profile to help doctors w idendfy patieno ac high risk
of coronacy hezrt disease. We tlso evalusied docton’
abilides to assess sk st cnay oto the study, ind we
repory these resules here,

Mechods
DAsioN

We selected urban ind rurl communities through-
out Onario, Canada, for recruinnent of docrors on the
basis of the communides baving sufficient docrocs.
Docrors in each of the 24 selected areas were invited o
actend 2 local evening meeting in cootinuing medical
educadon; the meetings included a dinner. Two of
these meetings had 0 be held in Monmea!, Quebec,
after cancellacon: in Qoiario because of low interest
among doctors.

The meedngs inooduced the programme for the
corcoaary health sssessment scudy; at each meeung 2
one¢ bour lecture on coronary hearr disesse was pre-
sented, covering such topicy is pamary prevendon,
multifactorial risk, and the limited sccuracy of current
guidelines {or idendfying high sk padenws.”* The
gouls of the smudy were then defined, although the
potendal pardciputs were not told about the nodom-
ised and controlled garure of the study. The docrors
attending the meedngy were cligible for up to six smudy
credics in condnuing medical education fom McGill
University, Moooeal.

EVALUATION BY DOCTORS ANTY DATA ANALYSLS

During a 15-30 minute recepuon before the |ecrure
the doctors were offered light nacks and 1 drink.
During the 10-15 minutes after the lecture and before
the dinner, the doctors enrolling in the study com-
pleted a brief questionnaire thag evafuated their belicfs
about the prevendon of coronary bheart disease.
Although the istues in the quesgonnaire had been
covered i i

Several recent studies have shouwn dhat doctocs in
primary care offen dismiss consensus recommen-
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questions were not contained in the lecure. The
quesncanaire included a lisz of |4 coronary nsk factors
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thar the doctors were 25ked (o rate on 2 [0 peint scale
acording to their imporance a3 cik factors for
developing coronary heart disease.

Presented with the cases of rwo hypothegcal patients
(2 40 year old man 3o0d 2 70 year oid woman) withour
diagnosed coronary heart disease, each participatng
doctor was atked to esumace each patent’s absolute
risk of developmng coronary heart disease {angina,
myocacdidd infarcten, or coronacy death) over the next
eight years; the absolute smount thar this Gsk would be
reduced by if enc or more nisk factors were modified;
and the verage risk for Canadian men aged 40 or
womncn aged 70. The doctors asa had to estmate the
change 1 life expectancy that would be associated with
modificagon of risk factoc.

The male padent had 1 bioed pressure of [50/90 mm
Hg, 1 body mass index of 23 kg/m’, and 1 sedentacy
lifestyle, and he smoked cigarectes. He bad 2 sequm

Tant s —Characuerinc of 733 doctort o premary cary who completed
Twertonney on auatag ruk fecoe for corewary direass. Velues ary
mummbery of doctort wmicat traced ocheronue
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Medical ey

Geoerdl swdicne 171

Bewrd ceruficd famaly mudicine (1]
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TASCE m—Mean (30) prrooncepy exomarer by docroes and of cormpuar madel of erght year coronary heart

diseass ek * in ivpochencal pacieo
Compurer Rivk
Macsery Daocteey model aget
Sedentary 4 cer old mak fnoker wich sictrmd riecrrocandiogrum:
Shood prerure Uﬂnnm-lﬂndodnunltlm&m'wdm.n
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toral cholesterol concentration of 62 mmold, 2
high densiry lipoprotein  choiesceral concentraton
of 0'8 mmoll, 2 serum glucose conceniration of
55 mmoll, and 1 normal resting  rlecrocardio-
gram. The female paoent had 1 blood pressure of
180/90 mm Hjg, 2 body mass index of 23, and 2
sedentary lifestyle, and she did noc smoke. She had a
serurn {ora! cholesterol concentradon of 7-2 mmoll, 3
high density lipoprotein cholesteroi concentraton
of 1'4 mmoll, a serum glucose concentrstion of
55 mmel, and 2 normai resung electrocardiograo.

We determined the accuracy of each doctor's exn-
mates of absolute coronary risk and changes in life
expectancy by comparing them with the estmates of
the caronary heart disease preventon model (the "gold
standard”). The risk ratio berween the rwo was calou-
lazed a5 x,/x, where %, i3 the average estmare by the
docror and x, the model's esnimate.

THE CORONARY HEART DISEASE PREVENTION MODEL

The previgusiy published coronary heart disease
preventon model was developed 10 ealculace the
innual probability of death from coronary heant
discase and from other causes by using data from che
Fremingham heart srudy, the Canada heaith urvey,
and Canadian life cables™ Risk of corgnary heart
disease is 2 funcdon of the patient’s age; sex; total and
high density lipoprotein cholesterol concenadons;
diastolic blood pressure; whether the parient smokes;
and the presence of glucose intolerance or left ven-
micular hyperrophy in the elecrocardiogram, or both.
This mode! has been shown to predict accurately the
cesules of prospectve randomised clinical mials by
using surnmary dara charzcterising the weaonent and
contgel cohorts.” The average risk of Canadians of z
specific 1ge and sex was calculated with 2109 profiles
based 0n 2 random sample of Canadians 1ged 30-74
from the Canada health survey *

Results

{n alt, 445 doctors attended 24 MELUNYT over 1even
months. Of these doctors, 253 (57%) agreed to partici-
pate in the study 2nd completed the quesdonnaire,
Table [ shows the charactensaces of the pamicipacng
doctors. Oa a1 10 point scale (ranging Gora | (very
confident) o 10 (nor acall confident)) the doctors cated
their conridence in their ability 1o estimate 2 padent's
ask of coronary heart disease, and 142 docrors rated
their confidence 25 3 or higher.

The doctors rated the relative importance of specific
nsk factors for developing coronary heart disease
{table ). For 30 year oidy the doctors rated cigarerte
smoking as the most impormant risk factor and raised
serumn miglyceride concenmatons as the least tmpor-
tanc rsk factor; for 70 vear old psgents they rated
diabetes s the most impertant risk factor and rised
serum Tiglyceride concencations as the lean impor-
tnt. They rated each individual risk factor as sigrfi-
candy less important for 70 year olds than for 30 yeac
oids (paired Student’s r1ests, all P < 0-001).

The doctors' esdmstes of the eight year coronary
nsk for the two hypothedcal patienn and iverage
Canadians were higher than those predicted by the
corgnary heart disease model (table O1). The doctors
overestimated coronary risk for the hypothetical male
padent and the average 40 veur old Canadian man

s = e

Avcrage 10 rvur okt Canadian man noua  ya STV 1o 2 greater degree than they did for the hypothetical
Relucree erik or 40 yesc ohf (hrmachencalsverme male) 18{1m 24 1-0(0-8) .
Am:, ,-';',.,,.,Hgmii. M oR-1mwcier wwh 1 hormal ! f 70 year old female patient and the average 70 year old

' ograsm: biood pe 18690 wxn H, chok Canadizn womun.

72 aumoVk hugh denoecy lipoprocess chalesarst | 4 mmoit: .

N 33 meml; bodty mars ider 1) et BeEn (1 1001 4 Although the docron over:.-suma_ted coronary nsk,

Arerage 70 rear obd Canadins wormas S 231 & they were, on average, accunrite in esumaring the
Relures msk for 10 year oM hrpodwocabyvermge woman ) [ (-] 1-1 1-0(0-8)

*lnchades nak of devclopmy sngms., Mywcardial v rebon., or coronary desde
tDocton’ mik stomwer divaded BT cyomees ol corprary hesr dhease madel.
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relarive risk of the hypothetical padients compared with
the 1ge aarched and sex matched Canadian averages
[ndeed, for the hypothedcal padents the mean relauve
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risk for exch was exacily che same as that predicted by
the coronary heart disease model.

Occtors’ esdmates of the long term benefits of
modifying one or more spedfic risk factors were
conustenty higher then those predicted by the
coronary heart disease mode! (table [V), including
those for the benefis of stopping smoking, lowening
biood pressure, and ereadng hyperlipidaemia.

Discussion

Our resules show thar experienced doctors 13sessing
the risk of caronary disease were wrong about absoluce
fisk bur correct abour reladve ¢isk. In other words,
while they syswrematically overestimated both the
baseline coronary risk of specific padents and the
underlying risk of the average adule, cheic escmares of
relanve risk were, on average, accurate. This suggests
that, with some recalibradon and suffictent eraining,
docrors might be able to predict celadve and absolute
risk quite well,

A recent mem-znalytis of cholesterol lowering trisis
suggested that drug trezoment reduces toral monalicy
only amoag those at high absolute risk of coronary
desch.® Despite the coguvversies wurounding
weamment of hyperlipidaemia consensus is growing
on targeung high risk patents for primary preven-
don." =* Doctors’ abilices © 1ssess risk, however,
bave oot previously been evalusted. One important
turdle i1 the definidon of a suitable "gold standard™ by
which doctory’ skills way be judged. We bave used
the coronary heart disease prevengon model, 1
mathematical model of coronary heart disesse risk thac
is based on the Framingham heart study, and Canadian
mortalicy dam. The rcesults fom the Framingham
study have been showa to be gencralisable to other
Amenican prospective cohort studies, and the coronary
heary disease preventon model has been validated and
showm o predict the resulty of clinical trixls 1o reduce
coronary heart disease events tarough modificagon of
sk factors.” " So while ao generally accepeed gold
standard evisty, we uwsed 1 valideted mathemadcal
model based on what s arguably che best long term
prospective cohort study of coroaary rsk to date.

Many of the doctors’ responses were consistent with
curenr mediczl thinking, Cigarenie smoking and
disberes were moked ameng the stronges nisk factors
for coronary heart discase, consistent with data fom
the Framinghsm 1udy.* Among the serum lipids,
tugh densicy lipoprotein cholesterol was ranked as che
most mportaat nsk Gctor for coronay beact diyease,
to! cholesterol and tow densicy lipoprotein choles-
terol as slighuy tess important, and serum triglycenides
13 least important. These findings are also consistent
with data from the Framingham srudy. ™

Despire the docrort’ soong knowledge base on dsk
factors for coronary heart disease our reyules suggese
that dectors need to improve their 1kills in estimacing
cocenary nisk for specific patenes. This is not surpns-
ing, while 1 sound undensanding of the relacve

15 arme 1995

impertance of coronary risk factons s 1 necessary
coadigon for sk assessment, esumates of muln-
factorial nsk require sophisdcated cajeulzdons based
on differcnt condigenal probsbilices that may well be
beyond the average doctor's apabilites.

The docton iz our study were aot 2 random sample
of doctors in the community. Rather, our sample
represents doctors wha were willing w auend an
evening weedng and 0 paucipee in 2 condnuing
study simed at improving their skills in sk assess-
mear. Noae the less, our doctorm show sriking
simrlarites 10 1 random sample of Canadian pnmary
care pracuuonen suveyed by Tannenbaum and col-
leagues'': 32% (v 79%:} were male; average 2ge was 48
{v 42-4); 40% (v 33%4) were in group practice; mean
aumber of prrient seca weekly was 149 (v 130); and
pargcipadon rate way 37% (o §3%).

The results of our study thow chat doctors cend ro
overestmate the absolute benefim of reducing rik
faczors over both the short term (eight year risk) and
the long rerm (life expecancy}. This tendency may be
pardcularly imporant f such unplicit estimates form
the basis of their risk-benefit axsessments when chey
decide bow aggressively o oeat individual padenn.
The docrors in the scudy 1aid that they were confident
about cheir abilides (0 evaiuste risk of coronary heart
disease. This confidence, when communicated o
individual padcnts, could be misteading if doctory’ risk
estimates are systequarically too hugh.

Receat health economic analyses have suggested
that prevention of corogary beart disease may be cost
effecdve compared with other medical intervengons,
pwaculady when high risk ptGents are targeted.”™
Given the high prevaience of many of the madifiabie
coronary risk factor in our communsides, inctuding
moking,  hypedipidaemia,  bypertension, and
sedentary lifestyle, there is the potendal o reduce
mbsangally oc o delay the development of coronary
disease among adules.*

Qur increasingly constrained health care budgers,
however, demand that we sccurately idendfy aot
only who 1 it increased risk but also the absolute
magnitude of this risk and che potential w0 reduce
iL" The resuis of this sudy suggese thae, while
doctors may be knowledgeable ind confident abour
the primary prevendon of coronsry heart discase,
berer skills in risk assessenent will be necessary if we
are to ensure that their evaluacons of patenws are
right, both relatively and absolutety.

Key messages

¢ Despite many guidefines on weaoment of
hyperdipidaemis 1 prevent coronary heart
disease doctors are uncemain about the clinical
indicadons for treating the condizon

® This study shows that doctors in primary
are accurstely 2ssevs the reladve osk of
coroaary disezse in individual pacents

® They systemacically overestmate, bowever,
the absolute risk of coronary disease in indi-
ridual pagiens

* Doctory in primary care ilso overesumare the
 absolute benefis of modificadon of coronary
rsk factony includiog lowering lipid concen-
tradon, conaol of blood pressure, and stopping
smoiang

* Addigonal sgateges must be found o
improve the skills © sk assessment among
doctors in priumary ¢are o support their clinical
decision makng in individual padencs
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ANY QUESTIONS

Doas memprist pure a health hatard? [t ured 20 be belieoed
be carcmogovic, and & aramdy Mackens hands, clotkes, and
furmishingy,

Newtpaper printing ink usually consist of black pigment
dispersed in z liquid vehicle such 3 warer, oil, or solvent
and additives, such a1 bardening sgenss. Producery of
nk, workers m pewapiper prindng rooms, readers of
gewipapery, ind workers o deinking anio producing
recyded paper wre il potendally exposed by the skin
rouce, but some could inhale ink miro or 2erosols or ingest
rubacances by hand ro moudh conoer.

A recent aested <lsecontrol seudy of lung cancer
imang ncwipaper pratens fom Manchester (110 cases
dunng (948 to 1986 and Y& matched congrols) §ave in
odds rado of [-71 (95% confidence interval 0:94 10 3-17)
for the subgroup with 30 peary’ €XpoTUre campered anich
e rubgoup wch less than 20 yews' exposure ind 1
moctality moo wandardised o dhe focal s populadion of
122 (98 ro 148) for the whole group.' (f we exoapolute
these findings w0 cewspaper ceaders dus exposure seems
unlikefy 10 powe 1 rebevant sk But some new chiey

follow up of 1 twprising srudy of 14 yeur old children !
Thewr increwsed Bsval vanadium content could not be

pliined by consumption of food, water, medicine, or
soil. The authors hypothesived that inks and pring of
cluldren’s bocks may contribute to an increased upake
of nanadium but did aot discusy the mechanism of
ibyorpaon.

Clinical 13 well 25 epidemiological rvidence emphasises
the risk of allergic and irmtant contact dermands in
handlery ofyak ind oewspring.’ Mo data are availsbie
sbout theflisk for newspaper readers, but it is mot
unrcagnable (o aume that exposure to newsprper ink
peves 1 hezard for prople who have been previously
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