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Two recent articles describe higher
morbidity and mortality from cardiovas-
cular disease (CVD) at younger ages for
women with type 1 diabetes compared
with men in cohorts with average dura-
tion of approximately 30 years (1,2).
Women in the Joslin 50-Year Medalist
Study (total n5 680) have a significantly
lower CVD prevalence than men
(women 35.3% vs. men 51.6%, P ,
0.001), suggesting a protective factor.
The objective of this analysis was to in-
vestigate protective factors associated
with CVD and sex-associated differences
in rates in those with long-term type 1
diabetes.
The Joslin 50-Year Medalist Study is

a cross-sectional study of individuals with
50 or more years of type 1 diabetes (n =
651). To be awarded the Joslin 50-Year
Medal, individuals provide an original
medical record from time of diagnosis, or
three other forms of documentation of in-
sulin dependence since the time of diag-
nosis 50 or more years before the date
of application for the medal. Participants
underwent a clinical exam, biospecimen
collection and completed amedical history
questionnaire that included assessment of
physical activity. CVD status was based on
self-reported history of coronary artery
disease, angina, heart attack, prior cardiac
or leg angioplasty, or bypass graft surgery
of participants (3); several studies have

demonstrated the reliability and validity
of self-reported heart disease (4). Physical
activity patterns were verified in a subset
(514/668) by the Paffenbarger College
Alumnus Questionnaire (5). Participants
had a median [Q1, Q3] age of 69 [64, 76]
years, diseasedurationof 57 [54, 62] years,
and age at diagnosis of 11 [6, 15] years.
Median A1C in this population was 7.0%
[6.5, 7.6] (53.0 [47.5, 59.6]mmol/mol) and
BMI was 24.8 kg/m2. Use of antihyperten-
sive and lipid-lowering medications was
reportedby 82.3%and67.7%ofMedalists,
respectively. Diabetic nephropathy (DN)
(estimated glomerular filtration rate ,45
mL/min/1.73 m2) was found in 14.9% of
the Medalists.

In multivariable analyses HDL-C (odds
ratio [OR] [adjusted for age and DN]
0.98, 95% CI 0.97, 0.99) eliminated the
effect of sex with sufficient power pres-
ent. Data on subfractions of HDL-C, apo-
lipoprotein AI and AII in a subset of men
(64/304) and women (71/331) indi-
cates higher levels in women without
CVD compared to those with CVD,
suggesting a mechanism by which ele-
vated HDL-C may be protective in this
cohort (women: apolipoprotein AI me-
dian [Q1, Q3]: no CVD 156 [140, 171] vs.
CVD 144 [129–151] mg/dL, P 5 0.007;
apolipoprotein AII: no CVD 31 [29–34]
vs. CVD 28 [26–32] mg/dL, P 5 0.02).
Due to the known effects of exercise

on HDL-C, we hypothesized a relation-
ship between this cholesterol, exercise,
and CVD among female Medalists in this
physically active cohort. In multivariable
sex-stratified models, a significant effect
by physical activity on the odds of CVD
was found in male Medalists (age, A1C,
DN-adjusted OR: 0.25 [0.12, 0.52]), but
not in female Medalists (adjusted OR
1.1 [0.6, 2.1]).

These data indicate some female pa-
tients with type 1 diabetes may be pro-
tected from CVD. Elevating HDL-C among
women and increasing physical activity in
men may significantly decrease the odds
of CVD in aging patients with type 1 di-
abetes. These data have important clini-
cal implications due to recent findings of
increased risk of heart disease among
women with type 1 diabetes and the in-
creasing age of the type 1 diabetic cohort.
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