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Prevalence of nonfatal coronary heart disease
among American adults

Excl 5. Ford, MDD, MPEL, Wayne H, Giles, MU, M5, and Janet B. Croft, PhD Atdznia, Ga

Bnckg round Fow notfional estimates of the prevalence of coronary haart dissasa in the United States are avoilable.

Methods By using data fram the Third National Health and Mulrilien Examination Zurvay (1 PBE to 1994], we ashi
mated prevalence of anging pectoris by questionnaire, selfceparted myocardial infarction, and elecrocardiaaraphically
[ECG|dafined myocardial infarcsion,

Results ameng partieipants aged 240 years who ottended tha madicel exomination, the age-adivsied pravelenca of
angina pacors, sel-epored myacordial infarchion, and ECG-delined myocardial infarclion were 5.8% of ¥255, &.7% of
2250, and 3.0% of 8206 partizipanls, raspectivaly. Amang porficiponts aged 285 vears compared wilk thoie aged 40 io
&4 years, the prevalence of a selbreportad myocardial infaretion was more than 3 fimes higher ond that of ECG-defined
myacardial infarchion mare than 4 Emes higher. The provalencas of selirapored myocardial inforchion and ECG-defined
miyoeardial infaretion, but nof angina pectoris, were higher among men than women. Amang women, prevalence of angine
pectors ond selfreported myvocardial infarction were highest amang blacks; amang men, these coronary hean diseases
ware somewhat higher among whites. Prevglence of ECG-definad myocardial infarction wese similar for oll 3 race or ethnic:
ity growps in aither sex. The age-adjusted prevalence of coronary heart disease defined by the presance of any of these con
dilions was 123.9% among men and 10,1% ameng woemen.

Conclusions Abhough the managemant of coranary hoart disease hos improved during the post 2 decades, it remaing

an important prevalent diseose burden omong adults. [Am Heart ] 2000;1 3937 1.7}

Coronary heart disease remains the leading cause of
death among the Us population despite marked declines
in martality rates from coronary heart diseass durkng
this century.! Current vital statistics indicate that Black
men and women have higher age-adjusied mortalicy
rates of coronary heart disease than white men and
wanen, 3 reversal from earller years.! Despite the high
tadl Fram this disesss in the Dndted Sates, few national
data are avallable (o provide current estimates of preva-
lenee af parsong wikd have survived this disease., M._::n:,.'
studies have been conducted in select populations, and
the generalizability of these findings is unknown. In
additbon, few such studles have included diverse popu-
Laticns in sufficient numbec to allow comparisons of
varinus race or cthnic groups.

The Thied National Health and MNutrition Examing
tion Survey (MHANES 111} collected data on a large
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sample of the US popualation from 19588 to 1994, This
survey Included several measures to define nonfatal
coronary hearl disease, including an angina questicn:
naire (based on the Bose questionnaire), self-reported
history of myocardial infarction, and an electrocardio:
graphic (ECG) examination. By using these sources of
data, we calcolated the |'I:I'|::'-'.H|I!_'!:I'II_'1: of corona ry heard
diseaze in the United States and focused on age, sex,
and rivee or ethnic differences in the prevalence of
coronary heart disease.

Methods
Shedy design

From 1988 threagh 1994, BWHANES 1 was conducted by
the Mational Cenver for Health Statistics. Centers for Disease
Contral and Preventbon = During a home wiskt, 200050 par.
icipants aged 17 years and older were asked b0 complete a
series of questionnalres adminkstered by carcfully cralnes:|
interviewers. Parlicipants were alse asked to parlicipate ina
medical cxamination that included additional questionnalnes,
a meedical examination, selected tests, and a phlebotomy.
There were 17,703 panticipants aged =17 years who attended
thie medical examination. NHANES 11 used a multistage
smampling design. To allow cstimaces for variows population
greups, the survey oversanipled childoen aged £ months w5
years, persons aged B0 years and alder, and blacks and His-
panics, Diocails abowst thie surviay and §is merhads have been
published elsewhere.?
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Table I Weighied crude and ogeadjusied prevalences of anging pectars, selleparied myocardiol inforction, ond ECGdetoctod
myecardial inharction

Angina {n = $135} Histary of M [n = 9250) ECG-defined M {n = 8204]
Age-adjustad Age-adjusted Age-adjusted
n  Crude (%} (%) no Crude (%) (%) n  Erude [3%) [3a)
Teeal &0l 58204 4204 726 b 204 &F+04 290 el S 1g&02
Age vl
A054 00 49205 - 234 37203 = as lad &3 =
ahs 30 FFEDA - 497 12708 - 202 G0+05 -
Sex
Kan 26 52:08 54206 457 EH 206 510G 188 317+04 4.2 0.4
J‘:'r'am:-r. a4 42105 2103 2ER 4.7 +04 4504 101 [ 2003
Wikilag
Tihal 313 S5F£04 SGEDA dar &H 205 6.8 +0.5 181 L e o ] 3003
Man 154 S.4E0F 551046 303 g2z07 pr4nr 1% 3R+0.4 AFE0S
Il':'f'urrmn 15% 59+035 SRS 164 47205 4.3+ .01 &2 20+0.4 10504
Ghacz
Tl ] AbhEis JDEQT 14E 58=05 65 0.6 &l 24404 32+£04
e 48 37205 4007 ] H3 207 Fd+0e £0 345606 A45+E0F
W ey 12 BE&O FIEEDF L] 54207 607 23 1.8 +0.4 2205
Hisgrsricy
Talal 124 SEx04 a0+ 05 il 41203 S4 0.7 45 12204 2505
Mlan 52 A5+05 S0+05 ) 54048 Faxne 0 21405 3 E0r
74 FOt1.0 FOEQS 35 2 EQS JF 07 16 17 0.6 2007

Woman

Pravolerce mibmoiea wees colevlaied with sompling weightn ndjusted ro 1790 U5 popelason with 5 oge cosesoeias.

AL Mypsenrdial inforcion

Variobles

Turing the kame interview, participanits completed an angina
pectoris quesiormaine similar to the Lomdon Scheal of Hygicre
arel Treqleal Medicine questionnaing (3l knois @ the Bose
questionrking). ! Participants were defined as having angina poc:
toais iF they reparted that they over hi.u:l.an:,'n:hw: prain o clis-
comfoet, i they pot the pin or discomfont while walidng uphil
or in 2 hury, if the paln caused thern oo stop or slow down, il
the: pain was pefieved by staruding sl i e pain was relSeved
within 10 minoles, 2nd if the: paln was lpcared in the Wpper of
el stermin, the belt antedor chest, o the lef arm. We clas
sified participants whe responded that they never walked uphall
o ir @ ey 4% having angira if they met the other critena,

In mddition, panticipanis were ashed “Has a doctor ever told
you that you had 2 heart attack™ Panticipants who responded
In the: affireacive wese classified 458 having & selfreported
myocantial infarction.

Panticipants aged 240 yess who stterded the medical
examirtion received a resting 123ead electrocardiagram with
a Marquette MAC 12 enit. Derails aboun the ECG examinstion
have been puldished previously.? Electrocardiograms were
codeid with Minncsota coding oriteria at the University of
Allerta 55 hlinmesota codes 1,11 through 1.1.7 and 1.2.]
throuph .27, topether with codes 4.1 4.2, 5.1, ar 5.2,
defined a probable myocardial infarction. Minnesota codes
b2.0 chreagh 12T, without eodes 4.1, 4.2, 5.1, or 5.2, and
codes 1.2, 1.3.1 through L3.6, together with 4.1, 4,2, 5.1,
of 52, defined a possible myocardial infarction.

Etatistical methads

The oovariaies age, sex, arel moe or cthndcity (white, black,
Hispanic] were selfrepared during the honme interview,

Bocass of small numbers, we excluded participants with a raoe
desipration of “othee™ n = 402} from e amabviiz To avoid
urelable estimates, we chose 2 broad age strata {40 1o B4 years

ardl =65 wears), I calcuilating the prevalence of cororay heard
disizase gy determined by 2 combimation of 2 ar 3 measures, we
Hmised the denoeminators o panticipanits with complens infoema-
tiom for Oese resasares, W standandized estimates of comonary
heart disease prevakence oo the 1280 US popailstion aged 240
yiars, Wi used bogistic pegression aralysis 1o caleuline probubil
ity values for differences of coronany heart disease prosalence by
e (40 o G4 years, 260 yeas), sex, and race or ethnicity. Ta
estimate prevalence csiimates, we wsed the medical caxamination
clinic sampiling weighes. Sample weights were constructed that
incoeparate the differential prohebilities of selection and wene
adjusted for undercoverage and nonresponse. All analyses were
performed with the sofrware SUTMAN (Reseanch Triangle st
tufe, H.uma.rl:h'l'r'n.nﬁln Park, MC), which takes into account the
stratified mulistage sampling design and produces valid est-
rnates of the vardance of the sstimates. T

Results

OF 11,448 men and women aged 240 years who partic:
fpated ln MHAMNES I, 9737 arcended the medical examd
rntinr. The mumbeaers of |'_I-:II'|_|I:iWI'IL5 whi p'rm'il:]l:;q] indie
miation about anging or myocardizl infaretion and wheo
received an BECG varied and are found in Tahle 1

Among the entice population aged 240 years, the age-
n-:ljusll:-.'l p-:rm'lr.m;c af anglna h:rqul:-.sﬁl:mﬁﬂi.rn WS
3.8%; of selfreported rypocardial infarction, 6.7%: and
of ECG-defined myacardial infarction, 3.0%. Compared
with participants aged 40 1o 54 years, panicipants aged
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Figure 1
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Age-odjusted provalances (and 5% cenfidensos inbervals) of anging pacioris and myccardicl inforctian [Mi]
omong men agad =40 yeors, by ethaic group: United Siotes, MHANES I, 17551774,

o

Tabbe I, Weaighted cruds and ogeadjusted prewalence of coronony heort disease

Anging ar Histary of Ml or Anginao, histery of M,
hirrurr-uf M ECG-defined M or ECG-defined Ml
Age=odjusted Age-adjusted Age-adjusted
™ Crude |5} (%] n Crude (%] 13 ri Crude [%) 3]
Toal 1125 Q405 107 0.5 Tid TH+0S B0+04 1072 11.3+048 A EES
Aga x|
A 475 FFE06 - 255 dd+0d - 452 BZx07 -
Eaik] a5 147 206 - 491 14Ft0R - S0 187+ 09 -
Saw
Hen SPE 11.7z0B 125107 A7 X P0G 10,5 % L 591 12.B+£09 1320w
‘Wamen S aHe0F ¥IA20E 273 5.5 05 = ] 481 101048 o1 07
Wi
Tetal 437 1G5 E0% 105206 445 FFrE05 B0X05 13 114207 1M.7z07
en I O121=20% 128208 299 10207 1.0 £ 004 A8l 133410 1412 15
I'\'f'imnn 26E  F1EQ0F BF 0.7 165 552006 5406 252 QE:OE FH=08
Blacksy
Tiotal 276 1la3zo7F 123108 151 R o SEEQT 243 11508 13.120%
Han 11 =xjz208 12209 a7 EOX1.0 2710 112 10.5+1.0 12.4 2 1.0
Waomen 164 131211 140 1,1 -1 &1 +09 FRERR 131 123+1.3 13713
Hisganici
Tieaal 20 #1z07 102 &0.% 120 54206 F2x03 216 10ZE£04 11.720.8
Hen 113  90x08 108208 &7 7o 10 23+ 1.2 118 @4 +09 12235 0
\arrn e 22el] #2100 43 42207 5408 98 10.5%1.0 1.2z 1.1

Pewwolareny g ismati wii e Cobiukoied with somplieg weight odjvared ke 17ED US pepuloion with 5 oga colegerisa.
wt Wepooandaal idorcioe A, M yooorsse] inforoten.

265 years had a 37% higher prevalence of angina pec- dial infarction (M= 001) and BOG-defined myocardial
toris (P < 001), had a Zfold higher prevalence of seif infarction as women [P« 001 (Table [). ECG-defined
reportcd myocardial infarction (F = .001), and had myacardial infarction did not significantly differ
rnore than 4-fold higher prevalence of BCG-defined between men and women among Hispanics, In con
ryacardial infarcton [F< 001]. trast, the prevalence of angina was higher among

Men had about twice the rate of self-reported myocar- wiomen than men among all 3 race or ethnicity growps,
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Apge-odjustod pravalences land 25% cealidenss intbervals} of angine pectoris ond myccardicl inforciian (441
among women aged =40 yaars, by stheis group: Unsted Siafes, HHAMES |1, 1881774,

The sex dilference [or .anginrl wils 5'igni1':||:.;nl: nnl}'
amang blacks (P« 001} and Hizspanies (F= .021].

Although there was no overall difference in the preva-
lence of the 3 cutcomes by race or ethnicity, interactions
terms for sex and race or ethnlcity were significant for
angina (£ 001} and a sellrepored history of myocardial
infarction (< 04}, The prevalence of angina among
mien was similar for the 3 race or ethnicity groaps, and
the prevalence of sellreported Tn:,'n;-e_':lrd'i.al infarction was
highest among white men (Figure 1), Among woonen, the
prevalence of angina (P = (04) and self-reporied myocar-
dial infarction (P = 033} differed anvong the 3 race o el
nicily groups; blacks had the highest prevalence of angina
and selfreported myocardial infaretion (Figure 2). The
prevalence of ECG-defined myocardial infarction was
simifar among the 3 mece or ethnic groups in both men
anel wormen.

We also calculated the prevalence of coranary heart
dizease with combinatlons of the 3 individual measures
(Table ). By using any 1 of the 3 measores, 11L8% of
the US population aged 240 vears had coronary heart
dizease, and the prevalence of coronary hearl disease
wat higher RMAGAE MEn than women {,.l'-"- 003, Far all
3 definitions, white men had a significantly higler
previlence of coronary heart disease than white
WOern. .-5.:'|E||:||:'|;.: Blacks, womman hacd a hi_|_-|,'l:||,~'r preva
lznce of coronary heart disease (according to the defini-
tiom of an@ina pectoris and sell-reported 1n_'!.'u|:.an:|:ii'|l
infarction) than men (F= .010). Among Hispanics, the
|:lr'||._'.' 5igniﬁ|:an[ sex dillerence was for the definition of
coranary beart disease that included self-reporied
myocardial infarction and ECG-detected myocardial
infarction (= 4], There were no significant race dif-

ferences. When stratified by sex, race dilfarences ansong
women [P« (01) but not men were present for preva
lence af coromary heanl disease that included H:I_l:l_i:l.tl
prctorls as part of the definitions (Figure 3).

Discussion

Prewiously, the American Heart Association reposted
that 13,500,000 persons had coronary heart disease
defined as either angina or selfreported myocardial
infarction.? The prevalence for the US pepulation aged
220 years was T.2% [T.5% for whites, 5.9% for blacks,
anel 5.6% Far Hi.-:pznim.]. These estimaies were caloulaied
with phase | data of NHAMES 111 frorm 1988 1o 1991, By
using as a definition of coronary heart disease any of the
3 measures, we estimate ear absour 11.8% of the 115 pop-
uixtion aged =40 years has coronary heart disease,

In many epidemiologic studies, ressarchers have used
questionnaires (angina, selfreported myocardial infarc-
tiga) ancdfor an BOG to define coronary heart disease ®2
Comparing these estimates Is difficult because of differ-
emces in classilication schermes for coromary heart disesase,
age distributions of the study samples, demographic com.
positbons of the samnples, and calender periods.

More recent reports of coronary heart discase preva
lence in the United States include data from the Ather
nsclerosis Risk in Communities (ARIC) study, the Car-
dicvascular Health Study, ancd the Strong Heart Stady.
Among particlpants aged 43 oo G2 years In the ARIC
study, the prevalence of self-ceported or physician-
dizgnaesed myocardial infarction or (awave sbnormall-
ties was T.03%, 5.6%, 1.7%, and 2.6% amaong white
men, black men, white women. and Black women,
respectively.® In the Cardiovascular Health Study,
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Age-adjusted pravalansas (end P5% zonfidence intervals] of coronary heort disease amang adults aged =40

yoars, by sax and ethnss group: Unifed Stetes, 17331774

major (- or Q5-wave abnormalities occurred among
V5% of mostly white men and 3.6% of women aged
265 years.2? In the Strong Heart Study, men aged 45 to
T4 years had higher rates of definite coranary heart
disease than waomen, but women had higher rates of
provsible coronary heart disease than men.1#

The large difference between self-reparted myocardial
infarction and ECG-defined myocardial Infarction may
be caused by overreporting. non-Clwave nayacandial
infaretions, or perhaps timely interventions to relisve
blockage of the coronary arterdes, Unfortunately,
MHANES 11T did not include questions about the use of
thrombalytic therapy, coronary artery hypass surgery,
or percutaneous transluminal coronary angioplasty,

The sex ratio of prevalence of angina pectoris by
questionnalre kn comparisan with e seax ratio of BECALG-
defined myocardial infarction raises questions about the
validity of the instrument among women, paficularly
ammong black women. Samme authors have 5|,|gg|:—.s:cd
that the Rose questionnaire or similar questionnaires
perform less wall among women than menl 8212530 4y
one study the sensitivity compared with exercise thal-
liunm testing was higher bat the specificity was Iower
amnong women than men® There may be differences
im the way Blacks respond to the Rose questionnalre. =
Heowvever, some investigators believe thar, despite
potential shorlcomings, the (ool may be successiully
wsed In black?®3 and Hispanic populations.®

Two issues regarding this study deserve mention.
First, only surdvors of coronary heart disease were cap-
tured by this survey. Thus the prevalence of nonfatal
disease does not reflect the burden of disease in the US

population or that of the demographic groups inchaded
in this study. To better examine one measure of the
burden of coronary heart diseass in the U5 popualation,
mortality rates from coronary heart disease would have
o b incorporated. Second, the survey wias conducted
over a period of B years when temporal trends in the
incidence of and death from coronary heart disease
were gecurring.™ The larger decline in corenary hear
discase mortality rate that was noted for whites than
for blacks may have resulted in a somewhat higher
number of corenary heart disease survivors among
whites, thus increasing the prevalence of nonfatal
coronary heart disease among whiles Lo & greater
exitent than that among bBlacks,

In conclusion, appeoximately L1LE% of the US popula-
tion aged 240 years reports elther having angina pectoris
of having had a previous myocardial infarction o las
electrocardingraphic criteria conslstent with a previcus
myocardial infarction. Significant race differences in
prevalence eslimates were Present amoag Women bt
not men. For the entire population, significant sesx dif-
ferencas in corgmary heart diseass prevalence were gre-
senit fior all measures except anging pectoris. However,
considerabile vardation in these sex dilTerences oocurrsd
among the 3 race or ethnic groups and was a function
o the delinition of COrGTary heeart disease, Much of this
variation can be attributed o the relatively high preva-
lence of angjn.'l p[-e;mr.is AMONE black and I!i.;pnnlc
wornen. These results demonstrate that coramnary heart
diseiase remains 2 considerahle Fljh-lii; health pr\-:_:-hlnm im
the United States despive improvements in the preven-
tion aml therapeutic management of this condition.
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