A Case-Control Study of Baldness in
Relation to Myocardial Infarction in Men

Samuel M. Lesko, MD: Lynn Rosenberg, ScD; Samuel Shapiro, MB, FRCP(Edin)

Objective.—To examine the relationship between male pattem baldness and the
risk of myocardial infarction in men under the age of 55 years.

Design and Participants.—A hospital-based, case-control study was conduct-
ed in eastern Massachusetts and Rhode Island. Cases were men admitted to a
hospital for a first nonfatal myocardial infarction (n=665); controls were men admit-
ted to the sarne hospitals with noncardiac diagnoses (n=772). Extent of baldness
was assessed using the 12-point modified Hamilton Baldness Scale; other
information was obtained by personal interview. Among the controls, the prevalence
of any baldness was 34%, while the prevalence of baldness involving the vertex
scalp was 23%.

Results.—After allowing for age, the relative risk estimate for frontal baldness
compared with no hair loss was 0.9 (95% confidence interval, 0.6 to 1.3), for bald-
ness involving the vertex scalp it was 1.4 (95% confidence interval, 1.2 to 1.9). Risk
of myocardial infarction increased as the degree of vertex baldness increased
{P<.01); for severe vertex baldness the relative risk was 3.4 {(95% confidence in-
terval, 1.7 to 7.0). The relationship between vertex baldness and myocardial infarc-
tion was consistent within strata defined by age and other risk factors for coronary
artery disease.

Conclusion.—These-data support the hypothesis that male pattem baldness
involving the vertex scalp is associated with coronary artery disease in men under

ATTACLEYD

the age of 55 years.

THE HYPOTHESIS has been raised
that male pattern baldness (MPB) is a
predictor of coronary artery disease in
men.'® Both baldness and coronary ar-
tery disease are more common in men
than in women and circulating andro-
gens, levels of which increase as high-

For editorial comment see p 1035.

density lipoprotein cholesterol levels de-
crease at puberty in men, are required
for the expression of the inherited bald-
ness trait.*

Minoxidil is a potent antihyperten-
sive agent when taken systemically, and
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a number of serious side effects have
been reported (eg, pericardial effusion,
tachycardia, exacerbation of angina pec-
toris, and in laboratory animals, myo-
cardial hemorrhage and papillary mus-
cle necrosis).>” When applied topically,
minoxidil stimulates thickening and pig-
mentation of the fine vellus hairs on a
proportion of the scalps of bald men.
Because of this effect, the drug is used
to treat MPB. If MPB is itself a predic-
tor of cardiovascular disease, including
myocardial infarction (MI), a higher in-
cidence of M1 or cardiovascular compli-
cations among topical minoxidil users
relative to nonusers might be attrib-
uted to the drug when, in fact, MPB
accounts for the difference. For this rea-
son, it is important to ascertain whether
baldness itself is an independent risk
factor for cardiovascular disease. Re-
ports in the literature examining the
relationship of baldness to cardiovascu-
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lar disease are insufficient to a- :wep
the question.

To test the hypothesis that MPB iz
related to the risk of first MI, we con-
ducted a hospital-based, case-control
study of incident MI among men under
55 years of age.

METHODS
Data Collection

The data were collected fromJarary
1989 through May 1991 from men . ader
the age of 55 years who were admitted
to 35 hospitals in eastern Massachusetts
and Rhode Island. Each week, our office
staff contacted the coronary care units
of these hospitals to identify potential
cases of first MI. The attending physi-
cian of each potential case was contact-
ed by telephone to confirm the diagnosis
of first MI and to obtain permission to
conduct an interview. Men admit- ~d to
the same hospitals for noncardiac -iag-
noses served as controls.

Data were collected by nurses, spe-
cially trained in interviewing technique,
using a structured questionnaire. Ninety
percent of the data were collected by
three nurses who each interviewed both
cases and controls. The recorded data
included descriptive factors (ie, age, race,
weight, height, number of years of edu
cation, and occupation); past medic-  his-
tory; risk factors for MI (ie, hist: v of
physician-diagnosed and medically treat-
ed hypertension, angina, diabetes, and
hypercholesterolemia; history of ML ina
first-degree relative; use of tobacco and
aleohol; exercise; and personality score®);
and medication use. The patient’s assess-
ment of extent of baldness was record
using both the Hamilton Baldness Scalti
(HBS) as modified by Norwood (Figure)
and a continuous five-point scale (a score
of 1 indicating no hair loss, and | ex-
treme baldness). The interviewer's as
sessment, of extent of baldness according
to the HBS was also recorded.
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Because of short hospital stays, eli-
] g tble patients were sometimes dis-
ins_ & tharged before we could reach them and
g ®nduct an interview. In these in-
Btances, the patients were interviewed
telephone. Such men were mailed a
%py of the HBS for use during the in-
2rview. In a few instances in which a
Ratiet was contacted in person by an
T iewer but the interview could not
"¢ scheduled until after discharge (six
fses, 19 controls), the interviewer’s as-
' ent of baldness was recorded when
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The Hamilton Baldness Scale as modified by Norwood.®

Cases

The cases were men 21 to 54 years of
age who had been admitted to a hospital
for a first MI and who had no prior his-
tory of rheumatic heart disease, cardi-
omyopathy, or cardiac surgery. Seven
hundred thirty-four men were inter-
viewed; this represents a participation
rate among eligible cases of 84%. Four
hundred ninety-five cases were inter-
viewed in the hospital, and 239 were
interviewed by telephone. Discharge
summaries were reviewed for 708 (96%)
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of the cases; the diagnosis of a first M1
was confirmed for 648 (92%). Patients
were excluded from analysis for the fol-
lowing reasons: (1) history of prior MI
(12 cases); (2) no discharge diagnosis of
MI (12 cases); (3) a discharge diagnosis
of MI but insufficient documentation to
meet World Health Organization crite-
ria for the diagnosis (ie, pathologic Q
waves with evolution, elevated cardiac
enzyme levels together with a typical
history of chest pain, or elevated car-
diac enzyme levels together with diag-
nostic electrocardiographic changes with
evolution) (36 cases); and (4) history of
prior treatment for baldness (nine
cases). This left a total of 665 cases for
analysis; the median age of the cases
was 47 years.

Controls

The nurses interviewed as potential
controls men from 20 to 54 years of age
who had been admitted for noncardiac
diagnoses to the general medical-surgi-
cal floors of the same hospitals as the
cases. Men with a history of MI, rheu-
matic heart disease, cardiomyopathy, or
cardiac surgery were excluded from the
control series. Subjects with a history of
angina without prior MI, however, were
not excluded. Seven hundred eighty-one
controls were interviewed; this repre-
sents a participation rate of 84% among
eligible patients. Seven hundred fifty-
eight controls were interviewed in the
hospital, and 23 were interviewed by
telephone. Controls were excluded from
analysis for the following reasons: (1)
history of a prior MI reported on the
discharge summary (one patient); (2) his-
tory of prior treatment for baldness (sev-
en patients); and (3) the subject’s re-
sponses were judged by the interviewer
to be unreliable (one patient). This left
a total of 772 controls for analysis; the
median age of the controls was 43 years.
The reasons for hospital admission are
as follows: (1) trauma or musculoskele-
tal conditions (289); (2) gastrointestinal
disorders (218); (3) infectious diseases
(125); (4) genitourinary disorders (52);
and (5) other conditions (88).

Measures of Baldness

Extent of baldness among 772 controls
as assessed by the patient is shown in
Table 1. The prevalence of any baldness
(category I1a or greater on the HBS) was
34%, and vertex baldness (categories IT1
vertex, IV, and V through VII) was 23%.
The latter figure is in quite good agree-
ment with Norwood’s report? of the in-
cidence of MPB using the same instru-
ment to classify hair loss. Agreement be-
tween the patient’s and interviewer’s as-
sessments of extent of baldness among
the controls was good (k=0.74). a




3&1 ~Distribution of Baldness Among 665
ases of Myocardial Infarction and 772 Controls
According to the Patient's Assessment Using the
Modified Hamitton Baldness Scale

Cases, Controls,

Baldness Score* No. (%) No. (%)
| 222 (33) 326 (42)
1 156 {24) 182 (24)
ita 25 (4) 37 (5)
n 26 (4) 28 (4)
a 7(1) 17 (2)
Ht vertex 114 {(17) 82 (11)
v 26 (4) 44 (6)
IVa 6(1) 4(1)
\Y 13(2) 16 (2)
Va 34 (5) 23 (3)
vi 16(2) 71
vil 11(2) 3(0.4
Unknown e (1 3(04)
Any baldness (lta-V1l) 278 (42) 261 (34)
Any vertex baidness

(I vertex, 1V, V-VII) 214 (32) 175 (23)

L |
*Baldness scores are displayed in the Figure.

The distributions of selected risk fac-
tors for coronary artery disease and the
patient’s assessment of baldness accord-
ing to type of interview (in-person or
telephone) among the cases are shown
in Table 2. The prevalence of baldness is
similar among cases interviewed in per-
son and by telephone: risk factors for
coronary artery disease are also simi-
larly distributed.

This suggests that the telephone in-
terviews provide information regarding
baldness and important confounding fac-
tors that is comparable to that obtained
by in-person interview: therefore, we
included patients interviewed by tele-
phone in the analyses described here.

Statistical Analyses

The odds ratio was used to estimate
the relative risk (RR) of MI for men
with frontal and vertex baldness com-
pared with men with no hair loss. Age-
adjusted RR estimates were calculated
using the Mantel-Haenszel procedure!!
for data stratified by vears of age (<45,
45-49, =50 years). Miettinen’s!? method
was used to compute 95% confidence
intervals (CIs)."? The prevalence of com-
mon risk factors for coronary artery dis-
ease among controls according to the
patient’s assessment of hair loss using
the HBS is shown in Table 3. Except for
age, body mass index (kilograms per
meters squared), and possibly family his-
tory of MI, these factors were not re-
lated to baldness. Still, multivariate RR
estimates were calculated using multi-
ple logistic regression analyses'® in which
these and other potential confounding
factors were controlled for; terms were
included for age, race, religion, history
of drug-treated hypertension, history of
drug-treated angina pectoris, history of
drug-treated diabetes mellitus, history
of drug-treated gout, history of hyper-
cholesterolemia, history of MI in a first-
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Table .2~—Distribution of Baldness and Selected
Risk Factors for Coronary Artery Disease Among
665 Cases According to Type of Interview*
]
Type of interview

T 1
In-Person, Telephone,

Table 3~Distribution of Selected Risk Factg,

Coronary Artery Disease Among 772 Cgmmb

According to Pattern of Hair Loss*
Hair Loss Pattern, %t

; None§ Frontal| ve,
Risk Factors}

Risk Factors No. (%1 No. (%) {n=508) (n=86) (ngns)
Baldnesst Age, y

None§ 261 (57) 117 (59) <45 64 52 51

Frontalj 51 (11) 13(7) 45-49 19 17 27

Vertexy) 146 (32) 68 (34) =50 17 30 2
Age, ¥y Family history of

<45 176 (38) 75 (37) myocardial infarction 33 37 40

45-49 141 (31) 68 (33) Hypercholesterolemia

=50 143 (31) 62 (30) History only 14 14 13
Family history of Drug-treated 3 3 3

myocardial infarction 258 (60) 117 (62) Hypertension,

Hypercholesterolemia drug-treated 13 11 16

History only 110 (26) 48 (23) Diabetes,

Drug-treated 33(8) 20 (10) drug-treated 4 4 4
Hypertension, drug-treated 97 (22) 40 (21) Cigarette use, current 38 37 3%
Diabetes, drug-treated 26 (6) 13 (7} Body mass index, kg/m?

Cigarette use, current 262 (57) 110 (54) <25 27 26 23
25-28 43 39 38
*Interviews were conducted in person prior to hos- =29 30 35 39

pital discharge or by telephone atter discharge.

tUnknown values were exciuded from the calculation
of percentages.

$As assessed by the patient using the modified Hamil-
ton Baldness Scale.

§Categories | and !t on the Hamilton Baldness Scale.

[iCategories lia, Ili, lia, and 1Va on the Hamilton Bald-
ness Scale.

fiCategories {li vertex, IV, and V-Vli on the Hamilton
Baldness Scale.

degree relative, body mass index, cig-
arette smoking, use of alcohol, amount
of time spent in aerobic exercise each
week, Framingham type A behavior
score,® number of years of education,
and number of doctor visits in the past
year. The confounding effect of age was
further controlled using logistic regres-
sion models that included a continuous
term for age. The results were not ma-
terially different from those obtained
from models that used indicator terms
for age, and only the latter are present-
ed. Linear trends in RR estimates were
evaluated by including continuous terms
in logistic regression models.

RESULTS

The distribution of baldness among
cases and controls, according to the pa-
tient’s assessment using the HBS, is
shown in Table 4. Age-adjusted and mul-
tivariate RR estimates were similar.
Frontal baldness was not associated with
increased risk of MI (age-adjusted RR,
0.9). For mild or moderate vertex bald-
ness, the age-adjusted RR estimates
were approximately 1.3, while for ex-
treme baldness the estimate was 3.4
(95% CI, 1.7 to 7.0). The trend of in-
creasing risk of MI with increasing ex-
tent of vertex baldness is statistically
significant (P<.01). For any vertex bald-
ness (ie, mild, moderate, and severe com-
bined), the age-adjusted RR was 1.4 (95%
CI, 1.2 to 1.9). For baldness overall, the
risk of MI was not related to age at
onset of hair loss. Among men with mod-
erate to severe vertex baldness, MI risk
decreased as age of onset increased, but

mj :.,,
*As assessed by the patient using the modifie - -amijr
ton Baldness Scale.
tPatients with unknown values were excludeg (n=3).
$Except for age, all factors have been adjusted for
age.
§Categories | and Il on the Hamilton Baldness Scale.
|[Categories {ia, lil, llla, and IVa on the Hamilton Balg-
ness Scale.
Categories |li vertex, IV, and V-VII on the Hamiton
Baldness Scale.

this trend was not significant (P>.50),
Compared with men with no hair loss,
the age-adjusted RR estimates { on-
set at the ages of less than 25 yea.s, 25
to 34 years, and 35 years and older were
2.1(95% CI, 1.2t03.5), 1.8 (95% CI, 0.9
to 3.6), and 0.9 (95% CI, 0.3 to 2.5)
respectively.

The distribution of baldness among
cases and controls according to the in-
terviewer’s assessment using the HBS
is shown in Table 5. The extent of bald-
ness was treated as “unknown” fr- 200
cases and four controls who were .er-
viewed by telephone and for who:u an
interviewer's assessment was not re-
corded. The age-adjusted and multivari-
ate RR estimates were again similar.
Frontal baldness was not associated with
increased risk of MI (age-adjusted RR,
1.0). For mild or moderate degrees of
vertex baldness, the RR estimates were
1.4; for the most extreme category of
vertex baldness, the estimate ws= 2.8
(95%CI,1.6t04.8). Forany verte: :1d-
ness, the age-adjusted RR was 1.t :55%
CI, 1.2 to 2.0). As in the data based on
the patient’s assessment of baldness, the
risk of MI was not related to age at
onset of hair loss overall. In addition,
risk was not related to age at onset
among men who were classified by an
interviewer as having moderate to se-
vere vertex baldness.

The distribution of cases and conirols
according to the patient’s assessm- t0f
hair loss using the continuous five-. -int
scale is shown in Table 6. The RR es-
timates increased with increasing ex-
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Tabie 4.—Distribution of Baldness Among 665 Cases of Myocardial Infarction and 772 Controls According
to the Patient's Assessment on the Modified Hamifton Baidness Scale

Age-Adjusted Multivariate
Relative Risk® Relative Riskt
Cases, Controls, (95% Confldence (95% Contidence
Baldness No. No. Interval) Interval)

Nonet 378 508 1.0§ 1.0§
Frontal onlyfl B84 86 0.9(0.6-1.3) 0.8(0.5-1.2)
' id vertexY 140 126 1.4 (1.0-1.8) 1.3(0.9-1.7)
N:oderate vertex# 47 39 1.3(0.8-2.1) 1.6 (0.9-2.5)
Severe vertex** 27 10 3.4 (1.7-7.0) 3.9(1.7-8.8)
Unknown 9 3

*Mantel-Haenszel estimate allowing for age.

tLogistic regression estimate allowing for age; race; religion; years of education; body mass index; use of alcohol
and cigareties; family history of myocardial infarction; personal history of angina, hypertension, diabetes, hyper-
cholesterolernia, and gout; exercise; personality; and number of doctor visits in the past year.

jCategories | and 1l on the modified Hamilton Baldness Scale.

§Reterence category.

[ICategories [la, I, llla, and IVa on the Hamilton Baidness Scale.

fICategories ill vertex and IV on the Hamilton Baidness Scale.

4Categories V and Va on the Hamilton Baidness Scale.

*Categories VI and VIl on the Hamilton Baldness Scale.

Tabie 5.—Distribution of Baldness Among 665 Cases of Myocardial Infarction and 772 Controls According
to the Interviewers' Assessment on the Modified Hamilton Baldness Scale

Age-Adjusted
Relative Risk™*

Muttivariate
Relative Rlskt

Cases, Controis, (95% Contidence (95% Confidence
Baldness No. No. Interval) Interval)

Nonet 238 480 1.0§ 1.0§

Frontal oniyj| 44 82 1.0 (0.7-1.5) 0.8 (0.5-1.3)
Miid vertexi} 108 137 1.4 (1.0-1.9) 1.3(0.9-1.8)
M- erate vertex# 40 46 1.4 (0.9-2.3) 1.4 (0.8-2.3)

S ere vertex** 35 23 2.8 (1.6-4.8) 3.0 (1.6-5.5)
G{Known 200 4

*Mantel-Haenszel estimate allowing for age.

fLogistic regression estimate allowing for age; race; religion; years of education; body mass index; use of alcohol
and cigareties; family history ot myocardial intarction; personal history of angina, hypertension, diabetes, hyper-
cholesterolemia, and gout; exercise; personality; and number of doctor visits in the past year.

1Categories | and il on the modified Hamilton Baidness Scale.

§Reterence category.

{Categories lia, Iil, illa, and |Va on the Hamilton Baldness Scale.

fiCategories IIl vertex and 1V on the Hamilton Baldness Scale.

#Categories V and Va on the Hamiiton Baldness Scale.

**Categories VI and Vi on the Hamiiton Baldness Scale.

Ta @ 6.—Distribution of Baldness Among 665 Cases of Myocardial Infarction and 772 Controls According
to tne Patient’s Assessment on a Continuous Five-Point Scale

Age-Adjusted Muttivariate
Relative Riskt Relative Risict

Baidness Cases, Controis, (95% Confidence (95% Confidence
Score* No. No. Interval) Interval)

1 251 331 1.0§ 1.0§

2 165 221 1.0(0.7-1.2) 0.8 (0.6-1.1)

3 195 185 1.2 (0.9-1.6) 1.1 (0.8-1.5)

4 50 34 1.8 (1.1-2.8) 2.0(1.2-3.4)

3 2 1 3.2(0.2-43) R |

* ve-point scale of hair loss: 1 indicates no hair loss; and 5, extreme baidness. Data were missing for two cases.

thiantel-Haenszel estimate allowing for age.

tLogistic regression estimate allowing for age; race; religion; years of education; body mass index; use of alcohot
and cigarettes; family history of myocardial infarction; personal history of angina, hypertension, diabetes, hyper-
tholesterolemia, and gout; exercise; personality; and number of doctor visits in the past year.

§Reference category.

fThe smail number of subjects precludes calculation of a valid relative risk estimate.

tent of baldness. There were, however, The relationship between severe ver-

only two cases and one control in cate-
gory 5, the category of extreme bald-
fess, The age-adjusted RR estimate for
4:'- »aldness (ie, categories 4 and 5 com-
bined) compared with category 1 was
18(95% CI, 1.1 to 2.9); the multivariate
&timate was similar (RR, 2.3; 95% CI,
13 to 3.9).
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tex baldness as assessed by the patient
and risk of MI stratified according to
age and a number of risk factors for
coronary artery disease is shown in Ta-
ble 7. In some of the categories the num-
ber of men with severe vertex baldness
is small, but the association is evident in
all strata.
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COMMENT

The hypothesis that baldness may be
a predictor of coronary artery disease is
not new.® More than 25 years ago, in a
study of the relationship between bald-
ness and obstructive lung disease,
Buechner et al' found higher rates of
baldness among 40 “heart” patients than
among men with obstructive lung dis-
ease, lung cancer, or among randomly
selected controls. The heart disease pa-
tients were not characterized further,
however, and no statistical tests were
reported. In a case-control study of risk
factors for coronary heart disease, Cot-
ton et al® reported a higher mean bald-
ness score among 91 men with a history
of MI (4 months to 10 years previously)
than among 98 healthy male blood do-
nors. After diastolic blood pressure and
the presence of corneal arcus, degree of
baldness was the third best diserimina-
tor between cases and controls in these
data. In a small study of the relationship
between indexes of masculinity (ie, plas-
ma testosterone levels, muscle thickness,
baldness, and density of terminal body
hair), Halim et al** found no difference
in the prevalence of baldness among 48
men treated in hospital for MI in the
previous 4 years and 18 age-matched
controls admitted to a hospital for sur-
gical conditions. Using the same bald-
ness scoring system as Halim et al,
Cooke®® observed higher rates of mod-
erate to severe vertex baldness in men
older than 40 years of age with coronary
artery disease (defined as a past history
of MI or treated angina pectoris) than
among controls. While this study’s re-
sults were reported as negative (P>.01),
the prevalence of baldness was higher
among men with coronary artery dis-
ease than among controls in four out of
five age strata; among men aged 50 to 59
years, the odds ratio was 2.8 (P<.05),
and for all ages combined the odds ratio
was 2.6 (P<<.001). After 17 years of fol-
low-up of 464 men in Malmé, Sweden,
Persson and Johansson'® reported high-
er rates of probable or definite coronary
heart disease among men with baldness
at enrollment (25.5%) than among men
without baldness (19.7%). The number
of men in this prospective study was
small and neither the prevalence of bald-
ness at entry nor the results of a test of
significance of the difference in coro-
nary heart disease incidence were re-
ported. In an analysis of the 12-year
follow-up data from the Olivetti Heart
Study, Trevisan et al'? found that men
with oceipital baldness had higher lev-
els of total cholesterol and diastolic blood
pressure than did men with no baldness
or baldness that was limited to the fron-
tal scalp.

100t °
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and Selected Risk Factors for Coronary Artery Disease

"sence of baldness, and we believe that

Relative Riskt
Extent of Cases, Controls, (95% Confidence
Factor Baldness* No. No. Interval)
A”zé N 163 325
< one
3.0(1.1-8.2)
Severe vertext 9 6
45-49 None 118 98
2.5 (0.7-9.0)
Severe vertex 9 3
=50 None 96 85
8.0 (1.3-47)
Severe vertex 9 1
Family history of myocardial infarction
No None 136 328
3.0(1.2-7.7)
Severe vertex 1 8
Y None 212 168
es 4.9 (1.2-20)
Severe vertex 13 2
Hypercholesterolemia
N None 246 407
© 2.9 (1.27.0)
Severe vertex 15 8
Hist nk None 86 KAl
Istory only 35(0.7-17)
Severe vertex 9 2
Drug-treated None 30 13 §
Severe vertex 2 0
Hypertension
N None 280 433
° 2.9 (1.2-7.3)
Severe vertex 16 8
-treated None 80 63
Drug-treate on 3.8 (1.0-14)
Severe vertex 11 2
Diabetes
N None 343 485
° 3.1 (1.4-7.0)
Severe vertex 21 9
Drug-treated None 25 20
rug-treate 1.9 (0.3-13)
Severe vertex 4 1
Cigarette use
N None 73 147
ever 5.8 (0.3-120)
Severe vertex 3 1
Ex- ki None 89 165
X-Smoker 2.2 (0.8-6.0)
Severe vertex 10 8
t None 216 196
Curren on 10 (2.4-44)
Severe vertex 14 1
Body mass index, kg/m?
<25 None 92 136
2.6 (0.6-11)
Severe vertex 6 3
25-28 None 155 218
2.2(0.8-5.9)
Severe vertex 10 6
=29 None 130 163
15 (2.6-92)

Severe vertex

1

1

|
*As assessed by the patient using the modified Hamilton Baldness Scale.
tExcept for age-specific estimates, all relative risk estimates were calculated using the Mantel-Haenszel proce-

dure allowing for age.

tCategories VI and VIl on the Hamitton Baldness Scale.

§The small number of subjects preciudes calculation of a valid relative risk estimate.

Our results support the hypothesis
that MPB is associated with anincreased
risk of MI in men under the age of 55
years. In these data, the increase in risk
was modest overall and limited to men
with baldness involving the vertex scalp.
The RR estimate for men with extreme
vertex baldness compared with men with
no baldness was approximately 3.0; for
lesser degrees of hair loss, risk was low-

.er. The association was present among
men in each of three age categories and
regardless of the presence of other risk
factors for coronary artery disease (ie,
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smoking, hypertension, hypercholester-
olemia, and family history of MI). There
was no consistent evidence for an effect
of age at onset of hair loss, however.
These data include as cases only men
who survived their first ML 1t seems
unlikely that bald men are more often
admitted to a hospital for MI than are
men without hair loss; physicians do not
recognize MPB as a risk factor for MI
and do not make diagnostic or treat-
ment decisions based on this patient
characteristic. We are unaware of any
data showing survival following MI to

/
!
vuryaccordmg to the presence or ah.

such differential survival is improbable,

Information bias is unlikely to account
for our findings. The data were collect.
ed by specially trained nurse-intervieyw.
ers using a highly structured question.
naire in an identical fashion for 1 sth
cases and controls, and we excluded from
analysis all men with a history of priop
medical or surgical treatment for MPR,
That we cannot exclude the possibility
that our nurse-interviewers may have
been aware of the study hypothesis angd
were potentially biased in assessing ex-
tent of baldness is a limitation of thig
study. The patients, however, were ney-
er told the hypothesis, so their seli-as-
sessments of extent of baldness sk 114
be unbiased. In addition, an associzzion
between baldness and the risk of MI
was observed for each of the three mea-
sures of MPB studied: (1) the patient’s
self-assessment using the HBS, (2) the
interviewer’s assessment using the HBS,
and (3) the patient’s assessment using a
continuous five-point scale. Independent
of the method used to assess extent of
baldness, the risk of MI was significant-
ly increased among men with sub: an-
tial degrees of hair loss and did no. dif-
fer materially according to the method
of assessment.

We controlled for the potential con-
founding effects of the principal risk fac-
tors for coronary artery disease. The
similarity in the age-adjusted and mul-
tivariate RR estimates is evidence
against substantial additional confound-
ing in these data, and the consistencv of
the association across strata defin. by
age and the major risk factors fo:- .or-
onary artery disease is also reassuring.

The mechanism responsible for the
observed association isunclear. One pos-
sibility is that dihydrotestosterone
(DHT), an active metabolite of testoster-
one produced in tissue by the action of
be-reductase, is involved in the patho-
genesis of both MPB and MI. The prin-
cipal androgen responsible for MPD ap-
pears to be DHT.*® Men with an i: .er-
ited deficiency of ba-reductase hav. oW
levels of circulating DHT and do not
become bald despite having normal or
elevated serum testosterone levels. Di-
hydrotestosterone has been proposed as
a factor that is possibly responsible for
the sex difference in coronary artery
disease incidence. Receptors specific for
DHT are present in cardiac muscle and
blood vessels of at least two species of
subhuman primates.®* In cast:ted
male monkeys, treatment with HT
caused high-density lipoprotein choles-
terol levels to decrease.?’ In humans:
however, available data on the relation
ship between serum DHT level and lip-
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ids do not suggest that DHT is likely to
adversely affect lipid profiles. Among
men without coronary disease, serum
DHT level has been positively correlat-
ed with high-density lipoprotein choles-
terol level.Z Also, elderly men who were
tre ited for 3 months with topical DHT
ha . @ been reported to experience mod-
erate decreases in total and low-density
lipoprotein cholesterol levels, and only
slight decreases in high-density lipopro-
tein cholesterol levels®; in another study,
serum lipid levels did not change during
11 to 14 days of oral exposure to 2 5a-
reductase inhibitor despite significant
decreases in DHT levels.?

Little has been reported on the rela-
tio. -ship between DHT level and the risk
of II in humans. Two epidemiologic
studies of the relationship between sex
hormones and coronary artery disease
found slightly higher serum DHT levels
inmen following MI than among healthy
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