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Abstract

Background: Secondary prevention of cardiovascular disease (CVD) has improved immensely during the past dec-
ade but controversies persist on cardiovascular benefits among women with diabetes. We investigated 11-year trends
in hospital admission rates for acute myocardial infarction (AMI), stroke, percutaneous coronary intervention (PCl), and
coronary artery bypass graft (CABG) in people with and without diabetes by gender in England.

Methods: We identified all hospital admissions for cardiovascular disease causes among people aged 17 years and
above between 2004 and 2014 in England. We calculated diabetes-specific and non-diabetes-specific rates for study
outcomes by gender. To assess temporal changes, we fitted negative binomial regression models.

Results: Diabetes-related admission rates remained unchanged for AMI (incidence rate ratio (IRR) 0.99 [95% Cl
0.98-1.01]), increased for stroke by 2% (1.02 [1.01-1.03]) and PCl by 3% (1.03 [1.01-1.04]) and declined for CABG by 3%
(0.97 [0.96-0.98]) annually. Trends did not differ significantly by diabetes status. Women with diabetes had signifi-
cantly lower rates of AMI (IRR 0.46 [95% Cl 0.40-0.53]) and stroke (0.73 [0.63-0.84]) compared with men with diabetes.
However, gender differences in admission rates for AMI attenuated in diabetes compared with the non-diabetic
group. While diabetes tripled admission rates for AMIin men (IRR 3.15 [95% Cl 2.72-3.64]), it increased it by over four-
fold among women (4.27 [3.78-4.93]). Furthermore, while the presence of diabetes was associated with a threefold
increased rates for PCl and fivefold increased rates for CABG (IRR 3.14 [2.83-3.48] and 5.01 [4.59-5.05], respectively) in
men, among women diabetes was associated with a 4.4-fold increased admission rates for PCl and 6.2-fold increased
rates for CABG (4.37 [3.93-4.85] and 6.24 [5.66-6.88], respectively). Proportional changes in rates were similar in men
and women for all study outcomes, leaving the relative risk of admissions unchanged.

Conclusions: Diabetes still confers a greater increase in risk of hospital admission for AMIin women relative to
men. However, the absolute risk remains higher in men. These results call for intensified CVD risk factor manage-
ment among people with diabetes, consideration of gender-specific treatment targets and treatment intensity to be
aligned with levels of CVD risk.
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Background

Although many developed countries have documented
substantial reductions in the incidence of cardiovascu-
lar disease (CVD) in diabetes in recent decades, one half
of patients with diabetes die prematurely from a CVD
cause, and over a quarter of all hospital admissions for
CVD are diabetes related [1, 2]. In the general population,
even in high CVD risk groups, the risk of fatal and non-
fatal CVD events is over 20% lower among women, and
women develop CVD events 5-10 years later in life on
average than men [3, 4]. However, this pattern changes in
diabetes [5]. While diabetes has been reported to double
the risk of coronary heart disease among men with dia-
betes, it triples it among women with diabetes [6]. The
risk of death following an acute myocardial infarction
(AMI) is substantially higher in women compared with
men with diabetes [7]. Furthermore, a pooled analysis
estimated a 27% excess risk of stroke among women with
diabetes compared with male counterparts [8]. In the
presence of diabetes, major cardiovascular events have
been estimated to present 20—30 years earlier in women
and 15-20 years earlier in men compared with individu-
als free of diabetes [9]. Hence, among women, diabetes
confers a greater risk of CVD compared with men to the
extent that it eliminates, and to some degree reverses the
‘gender protection’ shown in women without diabetes
[10].

The underlying mechanisms of the greater adverse
impact of diabetes on CVD outcomes among women are
not fully understood. Contributory factors may include
gender differences in biological factors, risk factor profile
and management of diabetes and its complications [5].
While women without diabetes have a more favourable
CVD risk profile compared with men, this association
alters in diabetes. Women have shown to be subject to
more pronounced changes in a range of traditional and
novel cardiovascular risk factors while transiting from a
non-diabetic to a diabetic state [11]. As an example, men
develop diabetes at lower levels of mean body mass index
compared with women [12]. Therefore, women newly
diagnosed with diabetes may already have a more adverse
risk profile compared to men. These differences may be
augmented by the under utilisation of evidence-based
preventive and therapeutic interventions in women with
diabetes that may, at least partly, follow from the under-
estimation of patient risk [13, 14].

Although secondary prevention has become more
equitable between men and women with diabetes in
England, women are still less likely than men to achieve
treatment targets [15]. However, no previous studies
have quantified to what extent substantial investments
in secondary prevention translated into changes in major
CVD events at a national level in England during the past
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decade, and whether men and women benefitted equally
from CVD reductions. National clinical guidelines on the
management of diabetes and quality improvement ini-
tiatives in primary care do not consider potential excess
CVD risk among women with diabetes [1, 16]. The lack
of recent epidemiological studies on this topic may have
resulted in the notion that major CVD outcomes are
equal in men and women or follow a similar pattern to
that seen in the general population. In light of consider-
able targeted efforts to improve comprehensive second-
ary prevention in diabetes, potential gender inequalities
in hard clinical outcomes have major policy implications.

Therefore, to address this gap in knowledge, our nation-
wide study aimed to assess trends in hospital admissions
for pre-defined CVD outcomes in males and females with
and without diabetes including AMI, stroke, percutane-
ous coronary intervention (PCI), and coronary artery
bypass grafting (CABG), and associated inpatient mortal-
ity between 2004—2005 and 2014-2015 in England. We
also assessed changes in the relative risk of study out-
comes in women relative to men with and without diabe-
tes during the study period.

Methods

Hospital Episode Statistics (HES) is an administrative
dataset that covers data on all inpatient hospital activ-
ity and day case admissions to National Health Service
(NHS) hospitals in England, including private patients
treated in NHS hospitals. We used HES data between
2004—2005 and 2014-2015 for all NHS hospital trusts
in England. For each hospital admission, we extracted
data on patient demographics (age and gender), length of
hospital stay (LOS; inpatient days are calculated by sub-
tracting the day of admission from the day of discharge),
inpatient mortality, principal diagnosis on admission and
secondary diagnostic codes (up to 19) using 10th revision
of the International Statistical Classification of Diseases
and Related Health Problems (ICD-10) codes. Proce-
dures were identified using Office of Population Cen-
suses and Surveys’ Classification of Surgical Operations
(OPCS4) codes, that records up to 12 procedures.

We identified cardiovascular complications as the prin-
cipal diagnosis on admission, including AMI (ICD-10
121 and 122) and stroke (ICD-10 160-164). Cardiovascu-
lar procedures were identified using procedure codes for
PCI (OPCS4 K49, K50, and K75) or CABG (OPCS4 K40-
K46) in any procedure field. Diabetes status was identi-
fied based on type 1 or type 2 diabetes (ICD-10 codes
E10 and E11) in any diagnostic field. Only the first admis-
sion was counted for patients with repeated admissions
for the same cause during the same year. In total, we
identified 754,500 hospital admissions for AMI (476,612
in men and 277,888 in women), 871,331 admissions for
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stroke (421,757 in men and 449,574 in women), 712,853
admissions for PCI (525,927 in men and 186,926 in
women) and 233,882 admissions for CABG (184,919 in
men and 48,963 in women) during the study period.

To calculate diabetes-specific admission rates, we
used data from the Quality Management and Analysis
System (QMAS) on the number of people with diabetes
aged 17 years and above in England for each study year
as denominator [17]. QMAS is the financial database for
the Quality and Outcomes Framework (QOF), a national
pay-for-performance scheme introduced in 2004 in UK
primary care. QOF rewards general practices for deliv-
ering high quality care and aims to standardise improve-
ments in the provision of primary care services across
a range of areas, including the management of chronic
conditions. Under QOF, general practices are finan-
cially incentivised to detect and record all diabetes cases
among their practice populations, as practice payments
are weighted by disease prevalence. Data in QMAS
includes diabetes counts for people aged >17 years for
virtually all (>99%) general practices in England. QMAS
data do not record age and gender-specific information
on diabetes. Therefore, we obtained data on the age and
sex distribution of people with diabetes in England from
the Health Survey for England (HSE) [18]. The prevalence
of diabetes by age group and gender were missing in HSE
datasets in years 2004, 2005, 2007 and 2008. Similar to
previous studies, for the missing years, we used HSE data
from 2006 (the mid-term of this 5-year period), allowing
us to calculate age-and gender-specific admission rates
for each study year [19, 20]. Diabetes-specific admis-
sion rates were calculated by gender and three separate
age-bands (17-44, 45-64 and >65 years) using the total
number of patients with diabetes in each gender- and
age- band as denominator.

The admission rate of CVD events in people without
diabetes for each year was calculated by deducting the
number of people with diabetes from each correspond-
ing age and gender stratum of the resident population,
extracted from Office of National Statistics [21]. There-
fore, the denominator for people without diabetes only
included the number of people without diabetes.

The admission rates were directly age- and gen-
der standardised using the population structure in the
1st year of study period (2004-2005) as the reference
population. Rates were expressed per 100,000 people
with or without diabetes. Inpatient mortality rates were
calculated for people with and without diabetes.

Group differences between populations in 2004 and
2014 were tested using Chi square test for categorical
variables and Student’s t test or Wilcoxon rank sum test
for continuous variables, as appropriate. Female-to-male
ratio for each study outcome was calculated as the ratio
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of the number of women admitted divided by the number
of men admitted to hospital. Due to evidence on overd-
ispersion, we fitted negative binomial regression models
separately for patients with and without diabetes using
age, gender and study year as independent variables.
Interactions between diabetes versus year and gender
versus year were tested for all outcomes. In a second set
of models including the entire study population (peo-
ple with and without diabetes), the relative risk of being
admitted for CVD events and inpatient mortality were
estimated comparing people with and with diabetes by
gender (using men as reference) and comparing men and
women by diabetes status (using people without diabetes
as reference). Statistical analyses were performed using
Stata version 14.0.

Results

In people with diabetes, there was an increase in the
absolute number of admissions for all study outcomes
in both men and women between 2004 and 2014 in Eng-
land. The baseline characteristics of people admitted for
CVD by diabetes status and gender are shown in Table 1.
The largest increase was evident for PCI, as the num-
ber of admissions more than doubled in both men and
women during the study period. By contrast, in patients
without diabetes, a decrease in the number of patients
admitted for AMI and CABG was shown, and admissions
for stroke and PCI increased moderately.

There was a considerable male excess in both dia-
betic and non-diabetic groups for all outcomes except
for stroke (Table 1). The greatest male excess occurred
in admissions for cardiovascular interventions in both
groups. The female-to-male ratio significantly decreased
for all outcomes during the study period representing an
increasing male predominance. As expected, most admis-
sions for CVD events and procedures occurred among
people over 65 years of age. Notably, women admitted
for AMI were 5 years older on average in the diabetes
group and 9 years older in the non-diabetic group com-
pared with men in corresponding groups. Length of hos-
pital stay (LOS) significantly reduced for AMI, stroke and
PCI admissions in the diabetes and non-diabetes groups
in both men and women between 2004 and 2014. For
CABG, while a reduction occurred in LOS in all groups,
it remained unchanged in women without diabetes.

Changes in admission rates

Figure 1 shows the age- and gender-standardised rates for
all study outcomes over the 11-year study period in peo-
ple with and without diabetes. Men had higher absolute
rates in both groups for all outcomes except for stroke
in the non-diabetes group (Fig. 1). Although age- and
gender-standardised admission rates for AMI showed
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reductions in the diabetes group, these temporal changes
did not reach statistical significance in regression mod-
els after adjustment for study covariates (Fig. 1; Table 2).
Diabetes-related admission rates for stroke and PCI
increased significantly with rate ratios of 1.02 (95% CI
1.01-1.03) and 1.03 (10.01-1.04), representing an annual
an increase of 2 and 3%, respectively (Fig. 1; Table 2). In
people without diabetes, admissions for AMI declined
statistically significantly (IRR (95% CI) 0.98 (0.95-0.99))
and remained stable for stroke and PCI. Both groups
experienced significant reductions in CABG rates.

During the 11-year study period, people with and with-
out diabetes experienced similar proportional changes in
admission rates for all study outcomes (Table 2). There
were no statistically significant differences in trends
between women and men in either group leaving the
relative risk of events unchanged during the study period
(Table 2).

Relative risk of CVD

Table 3 shows the Ratio Ratios for study outcomes
obtained from negative binomial regression models com-
paring people with and with diabetes by gender (using
men as reference) and comparing men and women by
diabetes status (using people without diabetes as refer-
ence). Compared with males without diabetes, women
without diabetes had approximately three-times lower
admission rates for AMI, 14% lower for stroke, 3.7-times
lower for PCI and five-times lower for CABG, after
adjustment for study covariates.

By contrast, in the presence of diabetes, women had
approximately half of the admission rates for AMI (IRR
95% CI 0.46 (0.40-0.53)) relative to men with diabetes.
Although women with diabetes were significantly less
likely to undergo a PCI or CABG compared with men
with diabetes, the rate ratios are higher than that seen
when comparing men and women without diabetes
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(Table 3). These figures may represent a moderate attenu-
ation of the female advantage seen in the no diabetes
group for admissions for AMI and revascularisation pro-
cedures. Women with diabetes had 27% lower admis-
sion rates for stroke compared with men with diabetes
(Table 3).

While the presence of diabetes in men tripled the
risk of being admitted for AMI (IRR (95% CI) 3.15
(2.72-3.64)) and increased the risk of stroke admis-
sions by 2.7-times (2.67 (2.31-3.09)) (i.e. men with
diabetes vs. men without diabetes), in women diabetes
was associated with a 4.3-fold increased risk of admis-
sion for AMI (IRR (95% CI) 4.27 (3.8-4.93), P < 0.001)
and a 2.3-fold increased risk of stroke (2.29 (1.94-2.60),
P < 0.001) (i.e. women with diabetes vs. women without
diabetes). Similarly, while in men diabetes was associ-
ated with an approximately threefold increased rates
of PCI and fivefold increased rates of CABG, among
women diabetes was associated with fourfold increased
PCI admission rates and 6.2-fold increased CABG rates
(Table 3).

Inpatient mortality rates

There was a statistically significant decline in inpatient
mortality rates in people with and without diabetes
between 2004 and 2014 for all study outcomes except
for PCI (Tables 1, 2). The results of multivariate negative
binomial regression models show that inpatient mortal-
ity rates are lower among women compared with men in
both people with and without diabetes for all outcomes
but stroke admissions (Table 3). Men with diabetes expe-
rienced lower rates of inpatient mortality related to AMI
and stroke admissions than men without diabetes after
adjustment for study co-variates. By contrast, women
with diabetes had higher rates of inpatient mortality fol-
lowing AMI admissions and lower rates of inpatient mor-
tality related to stroke admissions compared with females
free of diabetes (Table 3).

Discussion

Our data revealed diverse trends in hospital admissions
for major CVD events and coronary revascularisation
procedures in men and women with and without diabetes
between 2004 and 2014 in England. Among people with
diabetes, rates of hospital admissions for AMI remained
unchanged, increased for stroke and PCI and declined for
CABG over the 11-year study period. There were no sta-
tistically significant differences in trends between people
with and without diabetes during the study period for any
of the study outcomes except for CABG. Our analyses of
national data showed that although the absolute admis-
sion rates were higher among men for all outcomes, dia-
betes among women was associated with a greater risk of
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hospital admissions for AMI and revascularisation pro-
cedures but not for stroke. While the presence of diabe-
tes was associated with tripled admission rates for AMI
in men, it increased rates by 4.3-fold among women.
Similarly, while men with diabetes had 3-times higher
admission rates for PCI and 5-times higher admission
rates for CABG, among women the presence of diabetes
was associated with 4.4-fold increased PCI and 6.2-fold
increased CABG rates compared with women without
diabetes. Men and women experienced similar propor-
tional changes in admission rates for all study outcomes,
leaving the relative risk of events unchanged during the
study period. Women with and without diabetes expe-
rienced lower inpatient mortality rates than men for all
admissions except for stroke.

Temporal changes in cardiovascular morbidity related

to diabetes

The past decade has seen immense advances in targeted
and population-wide approaches to the prevention and
management of CVD [22]. However, it is not known
how these efforts have affected contemporary patterns
of CVD morbidity in England, and earlier studies may
not provide accurate reflections on current trends. Many
developed countries have documented downward trends
in acute CVD events and related mortality in people with
diabetes [23-26]. Some studies reported larger reduc-
tions in AMI and stroke rates in diabetes and, therefore,
narrowing differences in event rates between people with
and without diabetes [23, 24]. Our results correspond
with those studies that found similar temporal changes in
CVD event rates people with and without diabetes [20,
25].

Our observations of unchanged hospital admission
rates for AMI and increased stroke rates in diabetes are
important as there have been considerable investments
in England targeting the early detection and management
of diabetes and its complications, and the optimisation of
CVD risk factor control. Although it is difficult to make
comparisons across studies due to differences in case def-
initions and observation periods, this finding differs from
the results of reduced diabetes-related admissions for
AMI and unchanged stroke rates found by our previous
analyses over a shorter observation period, between 2004
and 2009 [20]. The Quality and Outcomes Framework
(QOF), the world’s largest pay-for-performance scheme
in primary care that was introduced in 2004 in England,
resulted in improved electronic recording, advanced pro-
cesses of care and better intermediate outcomes for dia-
betes [27]. However, it has been contested whether these
improvements were due to pre-existing trends, and to
what extent they translated into better clinical outcomes
for patients (such as prevention of AMI and stroke) [28].
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The recorded attenuation of improvements in interme-
diate outcomes after the early years of QOF (including
blood pressure, cholesterol and glycated haemoglobin
levels) may explain the levelling off of potential clinical
benefits over a longer period of time [27, 28]. Further-
more, advances in clinical management may not have
detectable impact on hard clinical outcomes due to other
important influences such as changes in the makeup of
people with diabetes, longer life expectancy of patients
and the socio-economically patterned distribution of
comorbidity across population subgroups [29]. The
recorded fall in mean blood pressure, cholesterol, gly-
cated haemoglobin levels and smoking prevalence may
also be off-set by the increase in body mass index [30].

Increase in admissions among people with diabetes for
stroke might reflect improving survival of patients fol-
lowing cardiac events and longer life expectancy rather
than the insufficiency of stroke prevention [23]. The find-
ing of increased volume of coronary revascularisations
with downward trends in the use of CABG and a paral-
lel increase in PCI corresponds with previous studies [31,
32]. These trends may reflect a substantial shift towards
less invasive revascularisation procedures [31].

Gender differences in the risk of cardiovascular morbidity
associated with diabetes

Strong evidence suggests that diabetes confers a greater
excess risk of cardiovascular morbidity and mortality in
women compared with men [6—8]. While some, but not
all, studies reported equal or higher absolute risk of car-
diovascular disease in women with diabetes relative to
men, studies have repeatedly documented a greater effect
of diabetes on CVD outcomes among female compared
with male patients [7, 9, 11]. The results of our study cor-
respond with those that observed a greater absolute risk
of cardiovascular outcomes among men compared with
women with diabetes but found a higher relative risk of
coronary heart disease related to diabetes in women
compared with men [7, 9, 33]. While diabetes was associ-
ated with tripled admission rates for AMI in men, it con-
ferred an over fourfold increase in rates among women.
Somewhat lower figures were reported by a meta-analysis
that found that the relative risk of incident CHD in peo-
ple with diabetes relative to those without diabetes was
2.16 in men and 2.82 in women [6]. We are not aware of
other nationwide studies investigating gender differences
in hospital admissions for major CVD causes associated
with diabetes over a longer period of time in England.
A cohort study from the UK found a moderately higher
risk of non-fatal AMI among women compared with men
with Type 2 diabetes but only among younger people
below the age of 60 years [34].
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Women with diabetes in our study had slightly lower
rates of stroke compared with men with diabetes after
adjustment for age, and the presence of diabetes was
not associated with greater admission rates for stroke in
female compared with male patients. While diabetes con-
ferred a 2.7-fold increased rates for stroke admissions in
men, it increased rates by 2.3-fold among women. The
similar excess risk for stroke among women and men cor-
responds with the results of some previous studies and
has been suggested to follow from the reduced impact of
diabetes on CVD risk with an increasing age [5, 9, 34].

Although our study does not provide explanations
for the stronger association between diabetes and AMI
among women relative to men, several potential mecha-
nisms have been suggested by previous studies [5, 35].
These mechanisms include physiological, clinical and
management factors related to CVD that have been
suggested to differ by gender. Many studies observed a
greater deterioration in a range of conventional and novel
cardiovascular risk factors in women compared with
men while progressing from a non-diabetic to a diabetic
state [5, 11, 36]. These risk factors encompass inflam-
mation, impaired fibrinolysis, coagulation, dyslipidemia,
hypertension and endothelial dysfunction, amongst other
metabolic and hormonal factors [11, 36—-38]. Gender dif-
ferences in the association between diabetes and CVD
risk factors have been partly attributed to differences in
central adiposity and insulin resistance [11, 12, 35, 37].
Women tend to have peripheral fat distribution by con-
trast to central obesity with visceral fat accumulation in
men, resulting in improved insulin sensitivity even at
greater levels of weight gain [11]. Women, therefore, need
to undergo more profound changes in metabolic risk fac-
tors (including body mass index and insulin resistance)
to develop diabetes and tend to present a more adverse
CVD risk factor profile at diagnosis [12, 36].

It has been widely documented that the heavier risk
factor burden among women is compounded by the sub-
optimal use of diagnostic procedures and evidence-based
interventions, less aggressive treatment strategies and a
lower attainment of clinical treatment targets during the
course of diabetes [7, 35, 39]. These gender disparities
have been repeatedly documented in England and world-
wide and seem to persist over time [5, 15, 35, 40]. As an
example, a large cohort study from England found that
women with diabetes were less likely than men to have
their glycated haemoglobin and cholesterol recorded,
were less likely to be prescribed antiglycaemic and lipid-
lowering medications and had poorer blood pressure,
cholesterol and glycaemic control [15]. Some of these
gender disparities may stem from the notion that women
are ‘protected’ against CVD resulting in the underes-
timation of the risk of serious acute CVD events and
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long-term CVD risk, and may also affect women’s self-
awareness of their own risk [35]. Gender differences in
the clinical presentation of acute coronary syndrome may
result in delayed or missed diagnoses [35]. Furthermore,
some early reports suggesting that women may benefit
less than men from certain revascularisation procedures
and pharmacological treatments in CVD risk reduction
that may have led to the underuse of preventative and
therapeutic interventions [41].

Gender disparities in cardiovascular disease outcomes
have important clinical and public health implications.
Despite the repeated documentations of a more adverse
impact of diabetes on CVD profile and higher relative risk
of fatal and non-fatal CHD among women, CVD is still
under-recognised and undertreated among women [35, 41].
Importantly, women with AMI have been reported to have
more unfavourable outcomes following an AMI including
higher in-hospital and 1-year mortality [35]. Although not
specifically assessed by our study, previous analyses high-
lighted a greater relative risk of AMI and higher complica-
tion and mortality rates following AMI, specifically among
younger women compared with similarly aged men [35,
41]. These acknowledged gender disparities could serve as
potential targets for interventions. However, clinical guide-
lines and quality improvement initiatives do not specifi-
cally recognise the unique risk factor profile of women with
diabetes [16]. Recognising this gap, the American Heart
Association published a scientific statement and recom-
mendations for earlier and more targeted interventions for
the prevention of CVD among women [42].

Strengths and limitations

To our knowledge, this is the first national study describ-
ing recent trends of hospital admissions for CVD out-
comes in men and women by diabetes status England
over the past decade. Our study covers the entire pop-
ulation of England and given that all study outcomes
require hospital admission, our results are likely to pro-
vide an accurate reflection on the burden of CVD in
people with diabetes. Furthermore, we had data on the
number of people with diabetes in England for each
study year, allowing the estimation of diabetes-specific
event rates.

Limitations of our study include that we cannot directly
evaluate miscoding, misdiagnosis and misclassification of
diagnoses in the HES database. HES is an administrative
database, and given that the reimbursement of NHS hos-
pitals for each patient seen is directly determined by coding
data, hospitals have a strong financial incentive to establish
and maintain accurate coding practices. Routinely collected
data are subject to regular national clinical coding audits
and a systematic review of discharge coding evaluated its
accuracy high for both diagnoses and procedures [43]. HES
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do not include data on the clinical, laboratory and lifestyle
characteristics of individuals admitted to NHS hospitals in
England. Therefore, we were unable to adjust our analy-
ses for changes in cardiovascular risk factors of patients
requiring hospital admission for CVD causes during the
study period. However, analysing national hospital activity
data in consecutive years provides an important and accu-
rate reflection on temporal changes in the burden of major
CVD events and procedures at a national level. We did not
report Type 1 and Type 2 diabetes-specific events sepa-
rately because national diabetes registers do not include
information on diabetes type. We used data from Health
Survey for England to ascertain the age and gender distri-
bution of diabetes in England. For 2004, 2005 and 2007 and
2008 when age- and gender-specific data were not available
we used data from 2006, the mid-term of this 5-year period.

Conclusions

In conclusion, in this national study covering the entire
population of England, we found unchanged admission
rates for AMI and increased rates for stroke in people
with diabetes between 2004 and 2014. The consistent
upward trend in the number of diabetes-related admis-
sions reflect the increasing absolute burden of CVD
complications in diabetes. Although women with diabe-
tes had lower absolute CVD event rates compared with
men, diabetes conferred a larger relative increase in risk
for hospital admissions for AMI in women compared
with men. These observations call for aligning CVD risk
with the intensity of preventive strategies in England and
a more aggressive cardiovascular risk factor management
among women.
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