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diadvantage. As women sustain myocardial infarctions at an older age they are
placed at a greater disadvantage.

Abstract
Objective-To determine whether women
with myocardial infarction are treated
differenly f
men of t ame age and
to ass the effect ofches in the coronary care unit admission policy.

(Br Heart3J 1995;73:87-91)

Deign-ClIcal audit.

- Setting-The coronary care Imunit and Keywords: myocardi4MMReion, agism, se&m.
general medical wards of a teaching hospital. In 1990 the age limit for admission
to coronary cae was 65 years. This age Several studisfrom the United States1 2 and
limit was removed in L991.
MO'-recently from-the United Kingdom34
and 977 male have shown that women with coronary artery
Patient. -539 fe
patients admitted with myocardial disease are proportionately less likely to
nfarctionbetween 1990 and 192.
undergo cardiac catheterisation and coronary
Main outcome.-AdImssloa tthe coro- art.7 surgery. -than men. Although the incinary care unit, adminitron of throm- dence of coronary artery disease is higher in
men, it is nevertheless the leading cause of
bolysis, and in-hospital mortality.
Re.ults-409 men and 254 wom were death in women. After myocardial infarction
admitted with myocardialro
the death rate for women is higher than for
1990 and 568 men and 28$ women I 19. men. Some studies suggest that this is because
Removal of the ge limit for admsson to women sustain infarcts at an older age than
the coronryce unit resulted in an men56 and others that it is a gender related
increase in the numb f both sexes 61fence.7' A third contributing factor to the
admitted with myocardial Infarction. In high mortality could be that women with
both years, however, proportionately myocardial infarction are treated differently.
more men with Infarction were admitted The aim of this study was to establish whether
to coronary care: 226 men (55%1e) and 96 women admitte4 with myocardial infarction
women (38A)- (P < 0.01) (95%io CI 7 to 28) n the Grampian region were treated differin 1990 and 459 men (81%) and 200 ently to their male counterparts. It was also
women (70%) (P < 0.01) (%CI 2 to 19) in the objective of this study to ascertain the
1992. Some 246 men (60%/o) and 133 effect of changes in the coronary care unit
women (52/) with Ifitrction (P < 0.01) admissions policy on the management of
received thrombolytic treatment in 1990 women with myocardial infarction.
compared with 319 men (56%/) and 130
women 6*%) (P < 0.01) -iA 1992. The
t,
ord6De
Aberdee Royal
mean age of women sustining a myocar- Patients and methods
tion was significantly grater In In Grampian region all patients with a suslngIUUIy,
dial in
years
M,erdeen
both YM studied. In 1992 a total of 78 pected myocardial infarction are admitted to
J NAdams
men (7/%) and 34 women (4%) (P < 0.05) Aberdeen Royal Infirmary. Before 1991 it was.
MJamieson
RJTrent
admitted With- chest pain underwent the coronary care unit policy to accept only
K P
cathietersatlon before discharge patients with suspected infarction under the
JatiflIflP est cardiac
Medicines
from hospital.
age of 65 years, however, this policy was
in 1991 and the age limit removed.
reviewed
admission
in
CoAclusiona-IDifferences
Reercnt,yof
of
rates to the coronary care t and the Details of all patients admitted to the medical
with a history of
rate of thrombolysis between tfie sexes wards and coronary care unit and
JMRawles
1992 were
can be explined by the older age of chest pain between 1990
women sustaining infarction. The appli- recorded by a cardiac research nurse. These
Adam, Ayr
cation of -age limits for diion to patients were followed up throughout their
H,itA1,AyrDaIme1Iton
KCA6 6X6
Road,
or administration of hospital stay and all details recorded on
coronary care
for publication
elderly patients at a computer. Patients were considered to have
trOmbolysis places
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was the same in both the coronary care
and medical wards. In 1990 all patients
admitted within 24 h of onset of pain consistent with infarction received thrombolysis
provided they had no contraindications. In
1992 only patients admitted within 6 h of
onset and with ST elevation on the ECG
received thrombolytic treatment.
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Results
ADMISSION TO CORONARY CARE
Of a total of 898 male (61%) and

575 female
(39%) patients with chest pain who were
admitted to either the coronary care unit or a
medical ward in 1990, 409 men (46%) and
254 women (44%) had a confirmed myocardial infarction. In 1992 a total of 1169 men
(59%) and 798 women (41%) with chest pain
were admitted and of these 568 men (49%)
and 285 women (36%) had a confirmned
infarction (P < 001). In both -years female
patients with confirned myocardial infarction
were significantly older: the mean age for
women being 69 years in 1990 and 71 years in
1992 compared with 63 years and 65 years in
the same years for men (P < 0 01). For those
patients with a definite infarction who were
admitted to the coronary care unit the mean
age was 57 years for men and 62 years for
women in 1990 and 63 years and 68 years
respectively in 1992. The figure shows the age
distribution for all patients with confirmed
myocardial infarction admitted to either the
coronary care or a general medical ward for
the two years.
Tables 1 and 2 show the number of male
and female patients with chest pain admitted
to the coronary care unit and a general medical ward and the number who sustained a
confirmed infarction in 1990 and 1992. A
total of 322 (49%) of the patients with confirmed infarction were admitted or transferred
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Age distribution of male (U) and female (O) patients
with a definite infarction admitted to the coronary care
unit in (A) 1990 and (B) 1992.

sustained an acute myocardial infarction if
they presented with a clinical history consistent with infarction and developed new pathological Q waves on an electrocardiogram
(ECG) and/or a twofold rise in cardiac
enzymes (aspartate aminotransferase and lactate dehydrogenase). From this database it
was possible to study differences in the management of men and women with confirmed
myocardial infarction and the effect of the
change in the coronary care admissions policy
on these differences. Statistical comparisons
were made using an unpaired Student's t test.
Criteria for the administration of thrombo-

Table 1 Number ofpatients with myocardial infarction and those who received thrombolytic teatment by ward of
admission in 1990
General medical wards

Coronary care unit
Men

(n = 480)

Women
(n = 201)

Pvalue

Men
(n = 418)

Women
(n = 374)

Confirmed acute myocardial
infarction (%)

226 (47)

96 (48)

NS

183 (44)

158

Thrombolysis in acute
myocardial infrction (%
NS, not significant. * P < 0-05;

148 (65)*

64 (67)**

NS

98

(54)*

Pvalue

(42)

NS

69 (44>**

NS

P < 0 01.

Table 2 Number ofpatients with myocardial infarction and those who received thrombolytic tmatment by ward of
admission in 1992
Coronary care uni

General medical wards

Men

Women

Men

Women

(n = 877)

(n = 432)

Pvalue

(n = 292)

(n = 366)

P value

<0-05

109

85 (23)

NS

18 (21)**

NS

459 (52)
Confirmed acute myocardial
infarction (%)
282 (61)*
Thrombolysis in acute myocardial
infacrction (%)
NS, not significant. * P < 0 01; ** P < 0.01.

200
112

(46)
(56)**

NS

37

(29)
(34)*
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hifferences in rate of admission to coronaty car for patsents with confirmed

myocardial infarction receiving thrombolysis
lower than men: 246 men
(60%) compared with 133 women (52%)
(P < 0-01) in 1990 and 319 men (56%) and
130 women (46%) (P < 0 05) in 1992 (table
4). Administration of thrombolytic treatment
was less in general medical wards than in the
coronary care unit (tables 1 and 2). There was
a significant reduction in the use of thrombolytic agents in the general medical wards
between 1990 and 1992 (P < 0 01), but no
such change occurred within the coronary
care unit. Of those patients admitted to the

infarcrion by age and sex

was significantly

1990

70-79
> 80
Total

Men ('Y.)
47 (86)
86 (89)
72 (51)*
18 (21)*
3 (11)*
226 (55)

Women (°Al)
8 (73)

Pvaue

(95%CI)

Men ('o)

Women (Ye)

38 (84)
29 (42)*
15 (18)*
6 (13)*

NS
NS
NS
NS
NS

64 (97)
101 (93)
151 (85)
123 (77)
20 (35)

14 (100)
21 (88)
65 (88)
84 (71)
16 (29)

96 (38)

< 0 01

459 (81)

(7 t 28)

NS, not 8giiat
*'Patients over the age of 65 year could be admitted to the
grounds at the discretion of the admitting physician.

Pvalue

(95%CI)

NS
NS
NS
NS
NS

200 (70)

< 0 01
(2 to 19)

coronary care

unit on clinical

coronary care unit with a confirned infarction, there was no significant difference in the
rate of thrombolysis between the two sexes for
either year. Of those patients with confirmed
infarction admitted to the coronary care unit
in 1990, 145 men (64%) and 70 women
(73%) had ST elevation of greater than 1 mm
in the limb leads or 2 mm in precordial leads
on the admission ECG. ST elevation was present on the admission ECG of 89 men (49%)
and 84 women (53%) with confirmed infarction admitted to general medical wards (comparable data were not available for 1992).

to the coronary care unit in 1990 and this figure rose in 1992 to 659 (77%) (P < 0-01).
Some 96 (30%) of the patients with a definite
myocardial infarction admitted to the coronary care unit in 1990 were female and in
1992 this proportion remained unchanged
with 200 women (30%) of 659 patients with
infarcton. Table -3 shows the rates of admission to the coronary care unit for patients with
infarction by age group.
Of the patients admitted with chest pain
but who subsequendy did not sustain an
infarction, 254 men (52%) and 105 women
(33%) (P < 0-01) were admitted or transfered to coronary care in 1990. compared
with 418 men (70%) and 232 women (45%)
(P < 001) in 1992.

IN-HOSPITAL MORTALITY

Among patients with definite infarction the
in-hospital mortality was significantly higher
for women in both years, with 54 (2 1°%)
female deaths v 57 (14%) male (P = 0-02) in
1990 and 61 (21°%) female deaths v 84 (15%)
male (P = 0-02) in 1992 (table 5). There was
no difference between the in-hospital mortality for patients admitted or transferred to the
coronary care unit and those admitted to general medical wards. The death rates for
patients who did not sustain an infarct was
much lower, with 10 (2%) male deaths v

THROMBOLYSIS

Of the patients with confirmed infarction, 379
(57%) in 1990 and 449 (53%) in 1992
received thrombolytic treatment. In each year
the proportion of women with confirmed

Table 4 Administrationof thromboyt matmentfor al patients with confirmed infarction by age and sex
1990
1992
Total
Ae
P value
P value
Men %
Women (%e) (95%oCI) Men (%e) Women (%A) (95%CI) Men (Y%) Women (Y/6)
(years)
8 (73)
36
NS
41 (62)
<50
8 (57)
77 (64)
NS
16 (64)
(65)
63 (65)
50-59
33 (73)
NS
64 (59)
11 (46)
NS
127 (62)
44 (63)
60-69
93 (65)
43 (62)
NS
108 (61)
38 (51)
NS
201 (63)
81 (57)
70-79
44 (50)
35 (42)
NS
81 (51)
58 (49)
NS
93 (46)
125 (51)
80+
10 (37)
14 (31)
25 (44)
NS
15 (28)
35 (42)
29 (29)
NS
Total
246 (60) 133 (52)
< 0 01
319 (56) 130 (46)
< 005
565 (58) 263 (49)
(Oto 16)
(lto20)
NS, not sigificant.

P value

(95%CI)
NS
NS
NS
NS
NS
< 0 01

(2to 16)

Tabl 5 In-hosptal moraluy for aU pants with confirmed infarctin by age and sex
1990
Age
(years)

1992

Total

P value

Men %

Women (Ye)

50-59
60-69

3 (5)
7 (7)
20 (14)

0 (0)
5 (11)
15 (22)

(95YCI) Men (Yo) Women (Ye)
NS
2 (14)
0 (0)
0 (0)
NS
1 (4)
20 (11)
17 (23)
NS

70-79
80+

22 (25)
5 (19)

22 (26)
12 (27)

NS
NS

44 (28)
20 (35)

25 (21)
16 (30)

Total

57 (14)

54 (21)

0-02

84 (15)

61

< 50

NS, not significant.

(1 to 13)

(21)

Pvalue

(95%CI) Men (Ye) Women (Y)
3 (2)
2 (8)
NS
NS
7 (3)
6 (9)
40 (13)
32 (22)
<005
(10to22)
NS
66 (27)
47 (23)
NS

< 0-05
(1 to 12)

25 (30)
141 (14)

28 (28)

115

(21)

P value

(95%CI)

NS
NS
<0.05
(2to 18)
NS
NS
< 0 01

(1

to

12)
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seven female deaths (2%) in 1990 and five
(1 %) male v nine (2%) female deaths in 1992.
CARDIAC CATHETrERISATION

Discussion
The removal of the age limit for admission to
the coronary care unit resulted in a significantt
rise in the numbers of both men and women
admitted to coronary care. In 1990 and 1992
proportionately more men with infarction
were admitted to the coronary care unit, butt
when the Data were stratified for age there
was no difference in admission rates within
each age group. During 1990 and 1992
women constituted 30% of the patients with
infarction admitted to the coronary care unit,
suggesting that while the total number off
women admitted to coronary care rose as a
result ofthe 'removal- of the age limit, men
with infarction were still more likely to be
admitted to the coronary care unit. Removing
the age limit for admission to coronary care
resulted in a greater number of patients overr
65 years of age being admitted to the unit,
however, the percentage of older patients withi
infarction admitted to the coronary care unitt
was still l1wer than for patients in their 50s
and 60s. This lower rate of admission to coro-nary care for older patients could be inter-preted as agism, but probably also in partt
reflects theapposite use of limited resources
in patients for whom aggressive intervention
would be inappropriate.
In this series women with definite infarc-tion received -thrombolysis proportionately
less often than men. As in previous studies,5-77
however, the women presenting with myo-cardial infarction in this series were on average 6 years-older than the-men. When the twc
groups are stratified for age there is no difference in the administration of thrombolysiss
between the sexes within each age group. Ai
larger proportion of the-.older age groups wass
female and the lower rate of thrombolysis inI
the older patients resulted in overall fewet
women receiving this treatment. The resultss
of ISIS -29-howed thatihe relative reduction
in mortality with thrombolysis was greatest ir
the older age groups. Older patients should ,
therefore, not be denied thrombolysis on thee
grounds o--f- age alone. The reduction ir.i.
thrombolytic rate with increasing age may bee
the result of a greater number of patients witEl
contraindications to thrombolysis in thi;s
group. In- 1990 ST elevation was present orn
the admission ECG in a simnilar percentage o f
male and female patients with infarction. It iis
unlikely, therefore, that a bias in thrombolysits
rates would arise because of differences ixa
ECG changes, although other studies'011 hav4e

Conclusions
When patients sustaining a myocardial infarction at a similar age are considered there is no
difference in the rate of admission to coronary
care or administration of thrombolysis
between the sexes. Removal of *he age limit
for admission to the coronary care unit, however, did not alter the proportion of patients
with a myocardial infarction admitted to the
unit who were feimale. The difference in inhospital mortality can also probably be
explained by the older age of female patients.
The application of age limits for admission to
coronary care or administration oLthrombolysis places elderly patients of both sexes at a
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Of 78 men (7%) and 34 women (4%) (P <
0-05) admitted with suspected myocardial
infarction who underwent cardiac catheterisation before discharge from hospital, 21 men
(4%) and nine women (3%) had sustained
confirmed myocardial infarction.

shown that even when women are eligible for
thrombolysis they are less- likely to receive
such treatment. In addition, a greater percentage of women with infarction were admitted
to general medical wards where administration of thrombolysis was less.
There was a significantly higher in-hospital
mortality for women in both the coronary care
unit and the general medical wards. When
mortality was considered by age, however,
most of these differences were no longer present. For women aged 60-69 years, however,
there was still a statistically significant difference and also a trend towards higher in-hospital mortality in women under the age of 60,
although this did not reach statistical significance in either year. Puletti et al7 observed a
similar difference in mortality after myocardial infarction for patients aged 56-70 years.
They found no explanation for this difference
other than the patients gender. In the current
study, however, data were not available to
permit multiple comparisons.
It has been shown previouslyl 2 4 that
women presenting with chest pain are proportionately less likely to undergo cardiac
catheterisation. Whilst the number of patients
undergoing angiography in this series was
small, the percentage of women catheterised
was significantly less. In women who had sustained an infarct, however, there was no such
difference, supporting the view that after
infarction women are treated in a similar
manner to that of men.' 2
In addition to sustaining myocardial;infarctions at an older age, on average, women live
5-8 years longer than men. It could therefore
be argued that women should be treated in
the same manner as men whome 5-8 years
their juniors. This study has shown that while
there is no difference in the treatment of
women with myocardial infarction compared
to that of men of the same agei-there would
seem to be some bias in the treatment of older
patients, most of whom are women. Treating
patients according to their biological rather
than their chronological age may enot remove
the bias in favour of younger, and therefore
male, patients, however, it should ensure that
all patients irrespective of age and sex are
treated appropriately.

Women and myocardial infarction: sexism or agism?

disadvantage. As women sustain myocardial
infarcts at an older age, however, they are
placed at a greater disadvantage. Patients
should be assessed and treated according to
their biological rather than chronological age.
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