
Benefits of Early Hypertension Control
on Cardiovascular Outcomes in Patients
With Diabetes
PATRICK J. O’CONNOR, MD, MPH, MA

1

GABRIELA VAZQUEZ-BENITEZ, PHD
1

JULIE A. SCHMITTDIEL, PHD
2

EMILY D. PARKER, MPH, PHD
1

NICOLE K. TROWER, BS
1

JAY R. DESAI, MPH
1

KAREN L. MARGOLIS, MD, MPH
1

DAVID J. MAGID, MD, MPH
3

OBJECTIVEdTo assess the impact of early hypertension (HT) control on occurrence of sub-
sequent major cardiovascular events in those with diabetes and recent-onset HT.

RESEARCH DESIGN AND METHODSdStudy subjects were 15,665 adults with di-
abetes but no diagnosed coronary or cerebrovascular disease at baseline who met standard
criteria for new-onset HT. Poisson regression models assessed whether adequate blood pressure
control within 1 year of HT onset predicts subsequent occurrence of major cardiovascular events
with and without adjustment for baseline Framingham Risk Score (FRS) and other covariates.

RESULTSdMean age was 51.5 years, and mean blood pressure at HT onset was 136.8/80.8
mmHg. In the year after HT onset, mean blood pressure decreased to 131.4/78.0 mmHg and was
,130/80 mmHg in 32.9% of subjects and,140/90 mmHg in 80.2%. Over a mean follow-up of
3.2 years, age-adjusted rates of major cardiovascular events in those with mean 1-year blood pres-
sure measurements of,130/80, 130–139/80–89, and$140/90 mmHg were 5.10, 4.27, and 6.94
events/1,000 person-years, respectively (P = 0.004). In FRS-adjusted models, rates of major car-
diovascular events were significantly higher in those with mean blood pressure$140/90mmHg in
the first year after HT onset (rate ratio 1.30 [95% CI 1.01–1.169]; P = 0.04).

CONCLUSIONSdFailure to adequately control BP within 1 year of HT onset significantly
increased the likelihood of major cardiovascular events within 3 years. Prompt control of new-
onset HT in patients with diabetes may provide important short-term clinical benefits.
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The impact of blood pressure reduc-
tion on cardiovascular outcomes in
patients with type 2 diabetes re-

mains an important clinical and research
topic. The UK Prospective Diabetes
Study (UKPDS) addressed blood pres-
sure control in patients recently given a
diagnosis of diabetes and showed that
better blood pressure control reduced
the likelihood of cardiovascular events,
with an achieved systolic blood pressure
(SBP) of 144 mmHg in the intensive arm
versus 154 mmHg in the usual-care arm
(1,2).

However, several important clinical
questions related to treatment of hyper-
tension (HT) in patients with diabetes
remain unanswered and are addressed in
this report (3–11). First, does early con-
trol of HT in patients with diabetes reduce
the subsequent occurrence of major car-
diovascular events? Second, how long
does it take for patients with diabetes
and new-onset HT to benefit from lower-
ing of elevated blood pressure? Third, are
the putative benefits of early blood pres-
sure control similar in all diabetic patients
or do they vary by demographics, baseline

cardiovascular risk, or the presence of mi-
crovascular complications at HT onset?

Results of these analyses may help
providers who make clinical recommenda-
tions for the management of blood press-
ure in patients with type 2 diabetes. This
study is especially timely because of the
currently active evaluation of blood pres-
sure treatment benefits in type 2 diabetes
based on the results of the ACCORD and
ADVANCE studies (12,13).

RESEARCH DESIGN AND
METHODS

Hypotheses
We hypothesized that blood pressure
control in the first year after HT onset
would significantly reduce the occurrence
of major cardiovascular events (e.g.,
stroke, myocardial infarction) in a rela-
tively short time. We further hypothe-
sized that such benefits would vary by
level of baseline cardiovascular disease
(CVD) risk, the presence of microvascular
complications of diabetes at HT onset,
and the degree of blood pressure control
during the first year after HT onset.

Study design and data sources
This retrospective cohort analysis is de-
rived from the Cardiovascular Hyperten-
sion Registry of the Cardiovascular
Research Network and includes data on
all patients identified with HT between 1
January 2003 and 31 December 2009 at
one of three integrated health care–
delivery systems: HealthPartners, Kaiser
Permanente Colorado, and Kaiser Perm-
anente Northern California. Blood pres-
sure readings were most often recorded
by nursing staff, who were trained at all
three sites in standardized measurement
of blood pressure, or by primary care
physicians. During the study, nearly all
measures of blood pressure were per-
formed manually with aneroid sphyg-
momanometers rather than digital
devices after patients were seated for 5
min in the exam room. Blood pressure
readings obtained during emergency de-
partment visits, urgent care visits, and
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hospital admissions were excluded from
consideration because they may be influ-
enced by acute conditions and be either
higher or lower than blood pressure read-
ings obtained at office visits. The structure
of the Cardiovascular Hypertension Reg-
istry has previously been described
(14,15).

Data collected for the Cardiovascular
Hypertension Registry and used in this
analysis were extracted from electronic
health record (EHR) databases. These in-
cluded age, sex, race/ethnicity, all ambula-
tory SBP and diastolic blood pressure
(DBP) values, smoking status, height,
weight, A1C levels, lipid values, medica-
tions (all HT and glucose-control and lipid-
control medications), number of primary
care and subspecialty care visits per year,
and procedure and diagnosis codes related
to stroke ormyocardial infarction. All three
study sites use the EpiCare (Epic Systems,
Verona, WI) EHR, and data were extracted
from Clarity databases using information
system software. Claims databases were
also reviewed to ensure complete ascer-
tainment of cardiovascular events because
events that occur at hospitals outside the
usual care-delivery system may not appear
in the EHR but can be identified using
claims data.

To confirm that the algorithms de-
signed to identify hypertensive patients
were valid and that the analytic data
accurately reflected the source data,
trained nurse or physician chart auditors
conducted a chart review of 450 ran-
domly selected charts (150 from each
site). We confirmed that HT onset had,
in fact, been documented on the date
assigned by the algorithm in 96% of cases
and that agreement on blood pressure
values between the analytic database and
chart records was 98%.

Study subjects and date of HT onset
Study subjects in the Cardiovascular Hy-
pertension Registry had to meet all of
these additional criteria to be included in
the analyses reported here: 1) meet the
Seventh Report of the Joint National
Committee on Prevention, Detection,
Evaluation, and Treatment of High Blood
Pressure (JNC-7) criteria for HT based on
two consecutive elevated office blood
pressure readings (with SBP $130
mmHg, DBP $80 mmHg, or both) be-
tween 1 January 2003 and 31 December
2009, with at least one calendar year of
antecedent data that included no evi-
dence of HT; 2) be age 30–74 years on
date of HT onset; 3) meet the study

definition of diabetes on or before HT on-
set, or 4) have no evidence of diagnosed
cardiovascular comorbid conditions
(ICD-9 410–414, 427, 428, 430–436,
and 440–443) before HT onset.

We excluded all patients with a di-
agnosis code for HT or a filled prescrip-
tion for any blood pressure–lowering
medication (even if purportedly given
for a different clinical condition) in the
year before the date of entry into the Car-
diovascular Hypertension Registry be-
cause these subjects could not be
considered to have new-onset HT. Sub-
jects who had ,1 year of follow-up after
HT onset were also excluded. Remaining
study subjects were then assigned a date
of HT onset, defined as the date of their
entry into the Cardiovascular Hyperten-
sion Registry. In addition, to be included
in the analysis, subjects must have had at
least two blood pressure readings within
1 year of HT onset to enable classification
of blood pressure control status.

Variable definitions
Diabetes status. Subjects were classified
as having diabetes if, in the year before HT
onset, they had 1) either one or more in-
patient or two or more outpatient ICD-9
codes for diabetes (codes 250.xx), 2) a
filled prescription for a diabetes-specific
medication, or 3) two or more fasting glu-
cose values $126 mg/dL or one or more
A1C values $7% (16). Subjects whose
filled prescription was for either metfor-
min or a thiazolidinediones were required
to also have at least one inpatient or out-
patient diabetes diagnosis code. Those
with diagnosis codes for gestational dia-
betes mellitus in the year before or after
HT onset were excluded from the anal-
ysis. The presence of microvascular diabe-
tes complications at baselinewas quantified
using the Diabetes Complications Severity
Index (17).
Blood pressure control status in the
year after HT onset. The mean of office
SBP and DBP in the year after HT onset
was used to classify subjects according to
blood pressure status. Study subjects
were classified into one of three catego-
ries: 1) mean SBP,130 mmHg and mean
DBP ,80 mmHg, 2) mean SBP $140
mmHg or mean DBP $90 mmHg, or 3)
all other. Two or more blood pressure
measures in the year were required to cal-
culate blood pressure control status.
Baseline cardiovascular risk. We elected
to use the 10-year Framingham Risk Score
(FRS) to quantify baseline cardiovascular
risk because the model is well established

in the literature; is based on U.S. data; has
recently been updated to allow separate
estimation of CVD, coronary heart dis-
ease, stroke, and congestive heart failure
risk; and does not require patient-reported
data. We used the version of the FRS that
assesses risk of 10-year CVD, including
both heart attacks and strokes, based on
age, sex, current smoking status, SBP,
antihypertension medication treatment,
total cholesterol, HDL cholesterol, and
diabetes status, as described by D’Agostino
et al. (17) Age range in the current study
was limited to the age range of 30–74
years used by FRS. Patients with missing
values used to construct the FRS were ex-
cluded fromanalysis.Moredetailed variable
definitions are included in Supplementary
Fig. 1.
Major cardiovascular events and out-
comes. The dependent variable in the
main analysis is time from the date 1 year
after HT onset to date of first occurrence
of hemorrhagic stroke (430, 431, 432,
and 432.9), ischemic stroke (433, 434,
43-001, 43401, 4341-001, 43411,
43491, and 436), or acute myocardial
infarction (410.xx and 41000–41090).
Only inpatient ICD-9 diagnosis codes
were used to ascertain these events. We
combined ischemic stroke and hemor-
rhagic stroke because the rate of hemor-
rhagic stroke was relatively low. We also
examined a composite outcome of these
three types of major cardiovascular
events. Note that follow-up time began
1 year after HT onset and ended at the
first event or censored date.

Plan of analysis
Consistency of data was analyzed across
the three sites, and pooled baseline data
are presented as means 6 SD for contin-
uous variables and frequency distribution
for categorical variables. Age-adjusted as-
sociation of blood pressure control status,
treatment initiation, HT recognition, and
SBP at onset with occurrence of a major
cardiovascular event was analyzed using
Poisson regression models. Age-adjusted
incident cardiovascular event rates
and 95% CIs are presented per 1,000
person-years. Age was included as a linear
predictor. Resulting rate ratios (RRs) are
equivalent to hazard RRs when rate is
constant over the follow-up time, which
was true in our analysis. We separately
analyzed whether blood pressure control,
defined as,130/80 vs.,140/90 mmHg,
was associated with occurrence of major
cardiovascular events using a Poisson re-
gression model that included FRS,
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microvascular diabetes complications
score, and site. A second model was con-
structed that included individual risk fac-
tors rather than the FRS.

RESULTSdSupplementary Fig. 2
shows inclusion and exclusion of study
subjects as a flowchart. From 2003 to
2009, we identified 21,705 subjects with

HT onset, of whom 18,842 were ages
30–74 years and had no cardiovascular
comorbid condition and, therefore, were
eligible for inclusion. Subjects were

Table 1dCharacteristics of patients with diabetes and new-onset hypertension classified by blood pressure control status
in the year after date of onset*

,130/80
mmHg

130–139/80–89
mmHg

$140/90
mmHg P**

Subjects (n) 5,158 7,409 3,098
Age at baseline (years) 51.2 6 10.5 51.2 6 10.3 53.0 6 10.4 ,0.0001
Female 51.3 42.5 39.7 ,0.0001
Race/ethnicity ,0.0001
American Indian or Pacific Islander 1.8 1.7 1.1
Asian 10.7 10.0 8.3
Black or African American 7.6 7.0 7.4
Hispanic 17.0 15.9 14.0
Unknown 20.0 26.5 28.8
White 43.0 39.0 40.4

10-year Framingham cardiovascular risk (%)† ,0.0001
,10 35.0 29.3 16.8
10–19 36.1 37.9 34.8
$20 28.9 32.9 38.4

Microvascular diabetes complications†† ,0.0001
None 74.0 80.5 80.2
1–2 21.4 16.7 15.8
$3 4.6 2.9 4.0

SBP at onset (mmHg) 133.1 6 8.5 135.9 6 8.5 145.3 6 10.8 ,0.0001
DBP at onset (mmHg) 79.6 6 8.4 81.1 6 9.0 82.3 6 10.5 ,0.0001
SBP within 1 year of HT onset (mmHg) 122.2 6 5.4 131.7 6 5.5 145.9 6 8.4 ,0.0001
DBP within 1 year of HT onset (mmHg) 73.7 6 3.9 79.0 6 5.7 83.0 6 8.7 ,0.0001
Blood pressure treatment initiation within
1 year of HT onset 38.7 36.4 53.1 ,0.0001

HT recognition within 1 year of HT onset 20.6 26.6 51.7 ,0.0001
BMI categories (kg/m2) ,0.0001
,25 16.6 11.8 11.5
25–29 33.3 31.3 29.8
30–34 26.6 29.5 28.4
35–39 13.2 15.3 15.6
$40 10.4 12.1 14.7

A1C (%) ,0.0001
,7 48.5 46.6 44.1
7–7.9 20.2 21.5 22.3
$8 25.5 26.4 30.4
No A1C result available 5.7 5.5 3.2

HDL cholesterol categories for
men/women (mg/dL) 0.02

,30/40 13.3 11.4 12.3
30–39/40–49 34.7 35.1 36.4
40–49/50–59 30.5 32.2 31.1
$50/60 21.4 21.3 20.2

Total cholesterol categories (mg/dL) 0.82
,200 73.0 72.4 72.1
200–239 18.2 18.5 18.3
$240 8.9 9.1 9.6

Current smoking 17.1 17.1 18.0 0.54

Data are means6 SD or percent unless otherwise indicated. *Median number of blood pressure measures per patient in this period was 4. **P values correspond to x2

test for categorical variables and ANOVA F test for continuous variables. †10-year cardiovascular FRS using total cholesterol, HDL cholesterol, SBP, age, sex, diabetes
status (yes, no), smoking status (yes, no), and current hypertension medications (yes, no) (17). ††Modified version of the Diabetes Complications Severity Index
(Young et al., 2008 [18]). The score is a count of common microvascular diabetes complications based on assigned ICD-9 diagnosis codes.
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excluded 1) if either of the two dates of data
needed to define HT onset were not spec-
ified in the data tables (n = 94), 2) if fewer
than two blood pressure measurements
were done within 1 year of HT onset (n =
269), or 3) if enrollment ended within 1
year of HT onset (i.e., before the beginning
of follow-up time for events) (n = 2,241).
Final analytic sample size was 15,665 sub-
jects. Baseline characteristics of patients
with no blood pressure in the first year or
with no follow-up time were similar to
those included in the analysis. The median
number of blood pressure measures used
to classify blood pressure status in the
follow-up period was four. Subjects with
missing risk factor values (3.5%) had sim-
ilar demographics and blood pressure
measures at onset but a higher occurrence
ofmajor cardiovascular events (10.0 vs. 5.9
per 1,000 person-years).

Table 1 shows baseline and follow-up
characteristics of study subjects classified
by achieved blood pressure levels in the
year after HT onset. Compared with pa-
tients with blood pressure ,130/80
mmHg, patients with blood pressure
$140/90 mmHg were older (53 vs. 51
years) and more likely to be male (39.7
vs. 51.3%) with higher 10-year FRS (23.1
vs. 16.5%), higher SBP (145.3 vs. 133.1
mmHg), and higher DBP (82.3 vs. 79.6
mmHg) at HT onset. Patients with blood
pressure in the 130–139/80–89 mmHg
range had risk factor patterns that resem-
bled those of patients with blood pressure
,130/80 mmHg.

In the first year after new-onset HT,
32.9% of subjects had mean blood pres-
sure ,130/80 mmHg and 80.2% had
mean blood pressure ,140/90 mmHg,
leaving 19.8% with mean blood pressure
$140/90mmHg (Table 2). Blood pressure
control (,130/80 mmHg) was similar in
those initiating (31.5%) versus not ini-
tiating (33.9%) blood pressure–lowering

medication. Rates of HT recognition and
initiation of blood pressure–lowering
medications increased, while rates of
blood pressure control decreased with
higher SBP levels at HT onset.

Age-adjusted rates of major cardio-
vascular events over a mean of 3.2 years
(38 months) of follow-up are reported in
Table 3. Lower SBP at HT onset and better
blood pressure control status in the first
year after HT onset were associated with
fewer major cardiovascular events and
fewer myocardial infarctions. However,
HT recognition and treatment initiation
in the first year were not associated with
subsequent cardiovascular events.

Figure 1 presents the incidence RRs
(95% CI) of the fully adjusted models for
stroke, myocardial infarction, and all
CVD events 1) comparing sustained HT
blood pressure ($140/90 mmHg) with
blood pressure control (,140/90
mmHg) and 2) comparing sustained HT
blood pressure ($130/80 mmHg) with
blood pressure control (,130/80
mmHg) after adjustment for baseline
FRS (which includes age, sex, SBP, total
cholesterol, HDL cholesterol, presence of
diabetes, smoking status, and HT treat-
ment), study site, and microvascular di-
abetes complications. Similar results were
observed in separate models that adjusted
for cardiovascular risk factors indepen-
dently (SBP, HDL cholesterol, smoking,
age, and sex) rather than adjusting for
them in the aggregate using the FRS
(data not shown). Subjects with sustained
blood pressure $140/90 mmHg, com-
pared with those with blood pressure
,140/90 mmHg in the first year after
HT onset, had higher likelihood of sub-
sequent stroke (RR 1.25 [95% CI 0.85–
1.82], P = 0.26), myocardial infarction
(1.41 [1.01–1.96], P = 0.04), and any car-
diovascular event (1.30 [1.01–1.69],
P = 0.04). RRs were smaller and not

statistically significant when comparing
major cardiovascular event rates of those
with blood pressure$130/80mmHg ver-
sus those with blood pressure ,130/80
mmHg.

We evaluated whether benefits of early
blood pressure control vary significantly
by baseline FRS or baseline presence of
microvascular diabetes complications. In
stratified analysis, the absolute number of
events prevented by early blood pressure
control was highest among those with FRS
$20% (blood pressure ,130/80 mmHg,
6.8/1,000 person-years, vs. blood pressure
$140/90, 10.6/1,000 person-years) and
lower among those with FRS ,10% (3.4
vs. 5.8/1,000 person-years), with P = 0.14.
Similar results were observed for microvas-
cular diabetes complications, with no sig-
nificant effect modification (P = 0.25).

CONCLUSIONSdIn adults with di-
abetes, adequate blood pressure control in
the first year after HT onset was associated
with lower rates of any subsequent major
cardiovascular event or myocardial infarc-
tion (but not with lower rates of stroke) in
the 38-month mean follow-up period
when analyzed in multivariable models.
Compared with patients with mean blood
pressure ,140/90 mmHg, those with
mean blood pressure $140/90 mmHg
during the first year after HT onset had
higher rates of major cardiovascular events
(RR 1.30 [95% CI 1.01–1.69]; P = 0.04).
These data support the hypothesis that ad-
equate blood pressure control within a year
of HT onset is an important clinical goal
and suggest that achieving blood pressure
,140/90 mmHg may confer most of the
short-term benefits available from blood
pressure lowering in such patients.

The observation that blood pressure
control within the first year after HT
onset may influence rates of some major
cardiovascular events within 38 months

Table 2dPercent of subjects with hypertension recognition, treatment initiation, and categories of blood pressure in the year after
hypertension onset in patients with diabetes

SBP status at
HT onset
(mmHg) Subjects (n)

With HT
recognition in
year after HT
onset (%)

Blood pressure
treatment

initiation in year
after HT
onset (%)

Distribution according to categories of blood
pressure in year after HT onset (mmHg)*

,130/80 130–139/80–89 $140/90

,130 2,821 13.1 25.1 49.5 45.8 4.6
130–139 6,643 21.2 34.7 38.1 52.5 9.4
$140 6,201 46.1 53.6 19.9 42.4 37.8
Overall 15,665 29.6 40.5 32.9 47.3 19.8

*Based on a median of four blood pressure readings in consecutive visits.
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of mean follow-up suggests that insuffi-
cient attention has been devoted to the
aggressive early management of blood
pressure in patients with diabetes. The
study subjects were relatively young at
HT onset, with a mean age of 52 years,
and important clinical effects detected
after only 3 years of follow-up may
become more pronounced over a longer
follow-up period.

Degree of initial blood pressure eleva-
tion at HT onset, baseline FRS, and base-
line severity of diabetes all predict greater
likelihood of subsequent cardiovascular
events in the next 3 years. Although the
relative risk of cardiovascular events in
relation to degree of HT control was
similar across strata of FRS and microvas-
cular diabetes complications, subgroups
of diabetic patients with higher absolute

baseline cardiovascular risks may benefit
the most from early blood pressure con-
trol. Resolution of this issue is not possible
in this study owing to limited power, so
larger or longer studies are needed to fully
resolve this clinical question.

Many patients with baseline SBP ele-
vations of 130–139 mmHg reverted to
normal levels of blood pressure within
the first year without identification or

Table 3dAge-adjusted rates of major cardiovascular events per 1,000 person-years of follow-up time as a function of SBP
at HT onset and of the three measures in the year after hypertension onset: hypertension control status, medication
initiation, and recognition

Characteristic Stroke Myocardial infarction Major cardiovascular events*

Overall rate 2.76 (2.34–3.26) 3.37 (2.90–3.92) 5.90 (5.26–6.62)
SBP at HT onset (mmHg)
,130 3.16 (2.10–4.76) 2.05 (1.24–3.40) 5.10 (3.69–7.04)
130–139 2.17 (1.62–2.90) 2.22 (1.67–2.96) 4.27 (3.47–5.25)
$140 2.54 (1.95–3.31) 4.34 (3.27–5.71) 6.94 (5.57–8.64)
P 0.33 ,0.0001 0.004

Blood pressure control status in year
after date of HT onset (mmHg)

,130/80 2.11 (1.51–2.94) 2.76 (2.06–3.71) 4.75 (3.80–5.95)
130–139/80–89 2.50 (1.93–3.23) 2.76 (2.16–3.52) 5.02 (4.19–6.02)
$140/90 3.01 (2.17–4.19) 4.32 (3.27–5.71) 6.94 (5.57–8.64)
P 0.31 0.03 0.03

Hypertension treatment initiation in year
after HT onset

Yes 2.62 (2.01–3.42) 3.42 (2.70–4.32) 5.77 (4.82–6.92)
No 2.40 (1.90–3.03) 2.89 (2.34–3.51) 5.07 (4.32–5.96)
P 0.60 0.28 0.27

Hypertension recognition in year
after HT onset

Yes 2.54 (1.87–3.45) 3.26 (2.48–4.28) 5.46 (4.42–6.73)
No 2.46 (1.98–3.05) 3.03 (2.50–3.68) 5.31 (4.58–6.15)
P 0.86 0.83 0.66

Data are RRs (95% CI). *Major cardiovascular events include myocardial infarction and hemorrhagic and thrombotic stroke; RRs were calculated using Poisson
regression model with age centered at the mean of the population. P values correspond to type 3 likelihood ratio statistics.

Figure 1dAdjusted incidence RRs (95%CI) for stroke, myocardial infarction (MI), and other major cardiovascular (CV) events estimated based on
mean level of blood pressure control in the year after hypertension onset. Categories of blood pressure control in the year after hypertension onset
include the following: above versus below 130/80 mmHg (A) and above versus below 140/90 mmHg (B). Major cardiovascular events are defined as
myocardial infarction, hemorrhagic stroke, or thrombotic stroke in the mean 38-month follow-up period. Poisson regression models included FRS,
microvascular diabetes complications, and site.
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treatment. This suggests that JNC-7 diag-
nostic criteria for HT for those with dia-
betes (two consecutive blood pressure
measurements of$130/80 mmHg on dif-
ferent days) may identify many patients
whose office blood pressure elevations re-
flect transiently elevated blood pressure
related to cooccurrence of a time-limited
medical or psychological condition such
as pain or stress.

Several factors constrain the interpre-
tation of our data. First, the observational
study design precludes causal inference.
Second, generalizability may be limited
because study subjects were insured pa-
tients receiving care at only three health
systems. Third, routine blood pressure
measures obtained at community clinics
are subject to rounding errors and other
sources of inaccuracy (19,20). However,
study sites used defined blood pressure
measurement protocols and, periodically,
trained nursing staff in blood pressure
measurement. In addition, we classified
onset of HT and HT control status based
on multiple blood pressure readings to
attenuate misclassification related to mea-
surement error. Fourth, our ascertain-
ment of incident cardiovascular events
may be incomplete. However, incomplete
ascertainment of myocardial infarction
and stroke is likely to be minimal when
both clinical and claims data are available,
as they were in this study.

In summary, among adults with di-
abetes, control of blood pressure to
,140/90 mmHg within 1 year of HT on-
set significantly reduced the likelihood of
major cardiovascular events within the
next 3 years. Prompt identification and
control of HT in patients with diabetes
may provide very important short-term
clinical benefits.
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