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Abstract
Background—Cardiovascular disease is a major cause of morbidity and mortality for women
and men with diabetes. Previous cross-sectional studies of prevalent diabetes have found that
women are less likely to meet ADA and AHA guidelines for control of cardiovascular risk factors
(hemoglobin A1c, LDL cholesterol, and blood pressure), but have not studied the critical period
immediately after diagnosis.

Methods—To assess gender differences in cardiovascular risk factors at the time of diabetes
diagnosis (baseline) and one year later (follow-up), we conducted a retrospective cohort study of
6,547 individuals with incident diabetes in an integrated care delivery system. We assessed mean
cardiovascular risk factor values by gender and adjusted odds ratios of attaining ADA goals.

Findings—Compared with men, at baseline women had lower hemoglobin A1c (7.9% vs. 8.2%,
P<0.001), higher LDL cholesterol (118.9 vs. 111.5 mg/dL, P < 0.001), higher systolic blood
pressure (131.9 vs. 130.5 mmHg, P<0.001), and lower diastolic blood pressure (79.1 vs. 79.7
mmHg, P=0.006). At follow-up, the hemoglobin A1c gender gap had closed (6.9% vs. 6.9%,
P=0.39), and the gender gaps had decreased for blood pressure (129.8/77.0 vs. 128.9/77.6,
P=0.009) and LDL cholesterol (104.0 vs 98.2 mg/dL, P<0.001). These associations varied by age.
Adjusted odds ratios showed similar relationships.

Conclusions—In this cohort of individuals with incident diabetes, men and women had
important differences in risk factor control at the time of diabetes diagnosis. These differences
varied by age, and decreased over time.
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Introduction and Background
Cardiovascular disease is a major cause of morbidity and mortality for both men and women
with diabetes (Gregg, Gu, Cheng, Narayan, & Cowie, 2007). In the U.S., mortality rates
have declined among men with diabetes, but not among women (Gregg et al., 2007). A
potential reason for differences in outcomes between men and women with diabetes is
differential cardiovascular risk factor control and management. Practice guidelines from the
American Diabetes Association (ADA) and the American Heart Association (AHA)
emphasize similar treatment targets for men and women except during pregnancy (American
Diabetes Association, 2013; Mosca et al., 2011). Despite these recommendations, previous
studies have indicated that women with diabetes are less likely than men with diabetes to
achieve some cardiovascular risk factor targets (Bertoni et al., 2008; Bird et al., 2007;
Casagrande, Fradkin, Saydah, Rust, & Cowie, 2013; Chou et al., 2007; Ferrara et al., 2008;
Larkin et al., 2010; Tseng et al., 2006; Wexler, Grant, Meigs, Nathan, & Cagliero, 2005;
Winston, Barr, Carrasquillo, Bertoni, & Shea, 2009). These studies have primarily been
cross-sectional and studied individuals with prevalent diabetes, and so were unable to
examine changes in risk factor control and management over time and were not able to study
the crucial period immediately after diabetes diagnosis. This period of time is of special
interest due to the legacy effect, where tight glucose control early in the course of the
diabetes can have long lasting effects on complications (Holman, Paul, Bethel, Matthews, &
Neil, 2008). In addition, while other areas of cardiovascular care have shown age dependent
gender differences (Daugherty et al., 2011; Vaccarino, Parsons, Every, Barron, & Krumholz,
1999; Vaccarino et al., 2009), few studies in diabetes have examined potential effect
modification by age.

We therefore compared cardiovascular risk factor control and management between men
and women during the first year after diabetes diagnosis in a cohort of individuals with
newly diagnosed (incident) diabetes. The objectives of this study were to: 1) compare
hemoglobin A1c (HbA1c), LDL cholesterol, and blood pressure levels between men and
women at the time of diabetes diagnosis (baseline) and one year after diagnosis (follow-up),
2) explore the effect of age on the relationship between gender and cardiovascular risk factor
control, and 3) examine disease management (medication use and treatment intensification)
as a function of gender during this same time period.

Methods
Study Population

The cohort was drawn from the adult diabetes registry of an integrated, group model, not-
for-profit HMO. Electronic data on blood pressure, medication dispensing, laboratory test
results, diagnoses, and health care utilization were available from electronic health records
and administrative databases from January 2000. In addition to membership in a validated
diabetes registry, we required a minimum of two years of continuous enrollment and at least
two diabetes diagnoses (ICD-9 codes of 250 with a fifth digit of 0 or 2) at any point between
January 2000 and September 2008, and limited analyses to individuals aged 21 or greater
(Bayliss, Blatchford, Newcomer, Steiner, & Fairclough, 2011; Zgibor et al., 2007). Follow-
up data were available through December 2009.

The cohort consisted of all individuals with incident diabetes. We considered individuals to
have incident diabetes if all of following criteria were met: 1) a first diabetes diagnosis
occurred after at least one year of continuous health plan enrollment, 2) a second diabetes
diagnosis occurred within 2 years of the first diagnosis, 3) there was at least 1 primary care
visit before the first diagnosis, 4) no diabetes medications were prescribed more than 90
days prior to the first diagnosis, and 5) there was a full year of enrollment after the first
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diagnosis (n=9,272). We excluded women who were pregnant during that year (n=33), and
individuals without baseline and follow-up information on HbA1c, LDL cholesterol, and
blood pressure (n=2,692), for a final sample size of 6,547.

Study Measures
We used the date of the first diabetes diagnosis as the baseline date. The baseline HbA1c
and LDL cholesterol were defined as the measurement closest to baseline that was less than
one year prior to baseline or six months after baseline (an 18 month window; Figure 1). The
follow-up HbA1c and LDL cholesterol were defined as the closest measurement to one year
after baseline that was between 6 and 24 months after baseline (an 18 month window). The
baseline and follow-up blood pressures were defined similarly, except that the mean of the
three closest measurements within the 18 month time windows was used.

We defined risk factor control using the 2012 ADA guidelines and the 2011 AHA
guidelines: HbA1c less than 7.0%, systolic blood pressure less than 130 mmHg and diastolic
blood pressure less than 80 mmHg, and fasting LDL cholesterol less than 100 mg/dL
(American Diabetes Association, 2012; Mosca et al., 2011). Because the ADA has recently
proposed new blood pressure targets, we conducted a secondary analysis using a blood
pressure target of less than 140/80 mmHg (American Diabetes Association, 2013). Due to
findings from several large clinical trials, over the past several years the optimal HbA1c
target has been a matter of debate (Montori & Fernandez-Balsells, 2009; Skyler et al., 2009).
Therefore, we conducted an additional sensitivity analysis using a HbA1c target of less than
8%. We assessed whether individuals had met the target for each risk factor at baseline and
follow-up. We used the same target values for baseline and follow-up, although prior to
diabetes diagnosis patients may have had higher targets for LDL cholesterol and blood
pressure. This allowed us to assess how far individuals were from the diabetes specific goals
at the time of diagnosis.

Potential socio-demographic and clinical predictors were derived from registration files,
visit claims, laboratory databases, and pharmacy records. There was a substantial amount of
missing race and ethnicity data due to lack of systematic collection during the earlier
portions of the study period. In previous analyses, imputation of missing race information
using a RAND Bayesian algorithm did not substantially change the overall racial
distribution (Elliott, Fremont, Morrison, Pantoja, & Lurie, 2008; Schroeder et al., 2012). We
did not impute missing race information for this paper, but instead included “unknown” race
as a race category. We counted the overall number of comorbid diagnoses using the Quan
version of the Elixhauser index based on ICD-9 codes in the year prior to baseline (Quan et
al., 2005). We defined coronary artery disease (CAD) as the presence of an appropriate
ICD-9 code in the year prior to baseline (410, 411, 412, 413, 414, V36.0, or V36.3). Body
mass index (BMI) was calculated using height and weight closest to baseline. Smoking was
defined using self-reported smoking status closest to baseline. Low socioeconomic status
(SES) was defined as living in a census block group with ≥ 20% of individuals under the
poverty line and/or ≥ 25% of individuals without a high school education (Krieger, 1992).

Medication information was obtained from pharmacy dispensing data. Baseline medications
were dispensed in the 100 days prior to baseline, and follow-up medications were dispensed
in the 100 days prior to the follow-up date. To assess medication use, we counted the
number of different antihypertensive and lipid-lowering medications dispensed at an internal
pharmacy at baseline, and the number of different oral antihyperglycemic, antihypertensive,
and lipid-lowering medications at follow-up. We also recorded whether insulin was
dispensed at follow-up. For blood pressure and cholesterol, treatment intensification was
determined using a standard-based method score, as described by Rose et al (Rose,
Berlowitz, Manze, Orner, & Kressin, 2009). The treatment intensification score assesses the
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number of times that treatment intensification appropriately occurs. The treatment
intensification score is the number of observed treatment intensifications minus the number
of expected treatment intensifications divided by the number of expected treatment
intensifications. Observed treatment intensification occurred when a new class of medication
was prescribed, a current dose increased, or medication was changed within class with an
increase in the bioequivalent dose. Expected treatment intensification occurred when the
measured risk factor was elevated. Accordingly, the treatment intensification score could
range from −1 to 1, with −1 indicating no treatment intensification, 0 indicating treatment
intensification at equal to expected treatment intensification, and 1 indicating treatment
intensification every time the risk factor was measured regardless of its value. To account
for potential clinical ambiguity in intensifying therapy when risk factors were close to goal,
we required a systolic blood pressure > 150 mmHg or LDL cholesterol > 110 mg/dL to
count as elevated. Because no cohort members were on glucose lowering agents at baseline,
and because of the difficulty of assessing changes in insulin doses from pharmacy
dispensing information, we did not assess treatment intensification for glucose lowering
agents.

Statistical Analysis
We conducted bivariate analyses to identify associations between gender and risk factor
levels (HbA1c, LDL cholesterol, and blood pressure), other covariates, medication use, and
treatment intensification using t-tests for continuous variables, and chi-square tests for
dichotomous or categorical variables. We conducted similar analyses after stratifying by age
categories (young: 21–49, middle-aged: 50–64, elderly: ≥ 65). These age categories were
chosen by balancing a number of factors: the sample size in each group, identifying a post-
menopausal group, and preserving the age 65 cut-off because of its association with
Medicare coverage. ANOVA was used to assess the statistical significance of the age-gender
interaction on risk factor levels. We used logistic regression to estimate the odds of
achieving ADA goals for each risk factor for women compared to men, adjusting for
baseline covariates: age (three categories), race/ethnicity, smoking, BMI, CAD,
comorbidities, SES, and baseline use of antihypertensive and lipid-lowering medications.
We then added age by gender interaction terms to the models.

This study was approved by the local institutional review board. Access to the data was
granted via a limited Health Insurance Portability and Accountability Act waiver that
allowed access to the electronic patient medical records. Analyses were conducted with SAS
Version 9.1 (SAS Institute, Inc., Cary, NC).

Results
Of 9,272 individuals who met the incident diabetes criteria, we excluded 33 women who
were pregnant and 2,692 for missing information on baseline or follow-up HbA1c, LDL
cholesterol, or blood pressure, for a final sample size of 6,547. Compared to individuals with
complete risk factor information, those excluded for incomplete baseline or follow-up risk
factor information were equally likely to be male (53.6% vs 53.6%). However, excluded
individuals were slightly younger (60.0 vs 60.8 years, P = 0.006), less likely to have CAD
(10.8% vs 15.8%, P < 0.001) more likely to have missing race information (32.8% vs
22.0%, P < 0.001), had slightly lower BMI (32.6 vs 32.9 kg/m2, P = 0.008) and more likely
to live in a low SES neighborhood (20.9% vs 17.6%, P < 0.001) (Table 1). Individuals with
unknown race were more likely to be male, younger, and have fewer comorbidities
(Supplemental Table 1), and were included in the subsequent analyses.

Of the 6,547 individuals with complete data on baseline and follow-up risk factors, women
were more likely to be a racial or ethnic minority, had higher BMI, more comorbidities,
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were more likely to live in a low SES neighborhood, and were less likely to have coronary
artery disease (all P < 0.001) (Table 2).

At the time of diabetes diagnosis, compared with men, women had lower HbA1c (7.9% vs.
8.2%), higher LDL cholesterol (118.9 vs. 111.5 mg/dL), higher systolic blood pressure
(131.9 vs. 130.5 mmHg), and slightly lower diastolic blood pressure (79.1 vs. 79.7 mmHg)
(Table 3, all P < 0.01). By one year after diagnosis, the HbA1c gap had closed (6.9% vs.
6.9%) and there was a less than 1mmHg difference in systolic and diastolic blood pressure
(129.8/77.0 vs. 128.9/77.6 mmHg, P = 0.009). LDL cholesterol values had decreased in both
women and men (104.0 vs 98.2 mg/dL, P < 0.001), with the gap closing 20% from 7.4 mg/
dL at baseline to 5.8 mg/dL at follow-up (Table 3). After multivariate adjustment, women
were more likely to be at goal for blood pressure and HbA1c, and less likely to be at goal for
LDL cholesterol at baseline (Table 4). By follow-up, women remained more likely to be at
goal for blood pressure and likely less likely to be at goal for cholesterol (Table 4).

Effect Modification by Age
Stratification by age showed effect modification. For HbA1c, baseline gender differences
were limited to the young and middle-aged groups, while gender differences at follow-up
were found only among younger individuals. In contrast, for LDL cholesterol at baseline and
follow-up, gender differences were limited to the middle-aged and elderly groups. For blood
pressure at baseline and follow-up, young men and elderly women had higher blood
pressure levels. Similar effect modification was found for the odds ratios for achieving
treatment targets after adjustment for age, race, comorbidities, smoking, BMI, SES, and use
of baseline use of antihypertensive and lipid-lowering medications (Table 4).

Medication Use
Medication use for blood pressure and lipids increased in both men and women from
baseline to follow-up (Figure 2). At both baseline and follow-up, women were on more
antihypertensive medications, but were less likely to be on an angiotensin converting
enzyme (ACE) inhibitor or angiotensin receptor blocker (ARB), while men were on more
cholesterol lowering medications and were more likely to be on a statin.

Medication use increased with increasing age. The only age-gender interaction effects with
for ACE inhibitors and ARBs. While young women were less likely than young men to be
on an ACE inhibitor or ARB, their use was similar in the middle-aged and elderly for men
and women (Figure 2). There were no gender differences in diabetes medication use (data
not shown).

Baseline medication use of antihypertensive and lipid-lowering medications was predictive
of achieving treatment targets (Table 5). Baseline use of antihypertensive medications was
associated with greater likelihood of meeting HbA1c and LDL targets and lower likelihood
of meeting blood pressure targets. Baseline use of lipid-lowering medications was associated
with greater likelihood of meeting almost all targets. However, it was not a confounder of
the age and gender relationship with achieving treatment targets. Eliminating the medication
variables from the multivariate model did not result in any substantial changes to the odds
ratios shown in Table 4 (data not shown).

Overall, women had less treatment intensification than men for blood pressure (Rose
treatment intensification score (SD) of 0.01 (0.27) for women vs. 0.07 (0.29) for men, P <
0.001) and for cholesterol (−0.20 (0.45) for women and −0.16 (0.43) for men, P < 0.001).
Overall, most visits with an elevated blood pressure or LDL cholesterol were not associated
with subsequent treatment intensification. Elderly individuals had higher levels of treatment
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intensification for cholesterol and lower levels of treatment intensification for blood pressure
(data not shown). There was no evidence of an age-gender interaction for treatment
intensification (data not shown). Results using a systolic blood pressure cut off of 140 were
in a similar direction.

Discussion
In this cohort of individuals with incident diabetes, initial risk factor differences between
women and men were mitigated over the first year after diabetes diagnosis. We showed that
the specific patterns varied by risk factor and age. Risk factor differences may be due to
biological factors, behavioral differences, or clinician and health care system factors leading
to differential diagnosis patterns, baseline treatments, treatment initiation, or treatment
intensification (Ferrara et al., 2008; Wexler et al., 2005), and the relative contributions of
these factors may differ between HbA1c, LDL cholesterol, and blood pressure.

Men were diagnosed with diabetes at a higher HbA1c than women. This was especially true
for young and middle-aged men. This may reflect lower routine health care utilization and
therefore delayed diabetes diagnosis by young and middle-aged men compared to young and
middle-aged women, and may be due to behavioral differences or health care system factors.
Alternatively, it could reflect more rapidly worsening disease in young and middle-aged
men. The lower HbA1c in older individuals compared to younger individuals has been
reported by others (Casagrande et al., 2013). By one year after diagnosis, the HbA1c levels
were similar in men and women.

Conversely, men had lower LDL cholesterol values than women at baseline. While both
genders had a marked decrease in LDL cholesterol over the year following diagnosis, LDL
cholesterol remained lower in men. Middle-aged and elderly men were more likely to be at
goal for LDL cholesterol than middle-aged and elderly women, while young men and
women were equally likely to be at goal. These differences may represent a combination of
biological factors, behavioral differences, and clinician and health care system factors. LDL
cholesterol tends to be lower in pre-menopausal women and increases at menopause due to
decreasing estrogen levels (Pilote et al., 2007). While we controlled for baseline CAD status,
clinicians or patients may perceive greater CAD risk for men. In support of this, men were
on more cholesterol lowering medications at baseline and follow-up and had higher levels of
treatment intensification than women.

Women had slightly higher systolic blood pressure and lower diastolic blood pressure at
baseline and follow-up. This corresponded to women being more likely to be at goal blood
pressure (<140/80 or <130/80) then men. Older individuals had lower diastolic blood
pressure, reflecting the widening pulse pressure with age (Pimenta & Oparil, 2012). Similar
to previous work by Daugherty et al (Daugherty et al., 2011), we found that there was a
gender-age interaction, with young men and elderly women having higher blood pressure. In
the prior study, older women were less likely to have their elevated blood pressure
recognized and less likely to have antihypertensive medication initiated than older men
(Daugherty et al., 2011). Similarly, we found that although women were on more
antihypertensive medications, men had higher levels of treatment intensification than
women overall and in each age group. Taken together, these studies suggest that clinician
differences in management may underlie some of these age-based gender differences in
blood pressure outcomes. Biological differences in vascular stiffness and sex hormones may
also contribute (Daugherty et al., 2011; Pilote et al., 2007). Of note, young women were on
fewer ACE inhibitors or ARBs than young men, which may reflect concerns about use of
these medications during pregnancy.
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Baseline medication use of antihypertensive and lipid-lowering medications was predictive
of achieving treatment targets, but was not a confounder of the age-gender relationship with
achieving treatment targets. Interestingly, use of antihypertensive medications at baseline
was associated with a lower likelihood of achieving blood pressure targets. This likely
reflects confounding by indication (Cox et al., 2009), which is when those who are
prescribed a given medication differ clinically or prognostically from those who are not
prescribed the medication. In this circumstance, we hypothesize that individuals with
elevated blood pressure are more likely to be prescribed antihypertensive medications, and
that the medications are not always sufficient to control their blood pressure. In contrast, use
of lipid-lowering medications at baseline was associated with a higher likelihood of
achieving LDL cholesterol targets, perhaps due to the high effectiveness of these
medications. Of note, there are other statistical methods for accounting for antihypertensive
medications in order to estimate the effect of determinants on underlying blood pressures
(i.e., the blood pressure that an individual would have had without treatment) (Tobin,
Sheehan, Scurrah, & Burton, 2005). However, we were primarily interested in the
association between gender and the observed blood pressure.

Thus we found that risk factor relationships between men and women vary longitudinally.
As previous studies examined cross-sectional prevalent diabetes populations, it is difficult to
compare our results with previous research. Most previous studies have reported that women
with diabetes are less likely to be at goal for LDL or total cholesterol than men (Bertoni et
al., 2008; Bird et al., 2007; Casagrande et al., 2013; Ferrara et al., 2008; Tseng et al., 2006;
Wexler et al., 2005; Winston et al., 2009), although this has not been entirely consistent
(Ferrara et al., 2008; Larkin et al., 2010). Some of these studies also found that women were
less likely to be treated with cholesterol lowering agents (Ferrara et al., 2008; Larkin et al.,
2010; Wexler et al., 2005). In contrast, the majority of studies have not found a gender
difference in glycemic control (Bertoni et al., 2008; Bird et al., 2007; Chou et al., 2007;
Ferrara et al., 2008; Tseng et al., 2006; Winston et al., 2009), with a few exceptions
(Casagrande et al., 2013; Larkin et al., 2010; Wexler et al., 2005). Blood pressure
differences have been the least consistent, with some studies finding greater control among
women (Wexler et al., 2005; Winston et al., 2009), some no difference (Bertoni et al., 2008),
some less control (Larkin et al., 2010), and some with mixed results (Bird et al., 2007;
Casagrande et al., 2013; Chou et al., 2007). Three of these studies reported exploring
potential age-gender interactions (Bertoni et al., 2008; Larkin et al., 2010; Tseng et al.,
2006). While age-gender interactions have been found for blood pressure in other settings
(Daugherty et al., 2011), none of these studies of prevalent diabetes found an interaction
(Bertoni et al., 2008; Larkin et al., 2010; Tseng et al., 2006). One study only looked at two
age groups (Larkin et al., 2010), and another was limited to Medicare-enrolled veterans
(Tseng et al., 2006).

This study has several limitations. First, since data were obtained in routine clinical practice,
the timing of measurements was variable, and missing data were common. Second, we do
not have information on some important individual level covariates, such as education and
income. Third, we were unable to measure lifestyle interventions and did not assess
medication adherence. Fourth, the study was conducted within a single healthcare system,
and therefore these findings may not be generalizable to other healthcare settings.

Implications for Practice and/or Policy
Due to the longitudinal nature of this study, we were able to examine a cohort of individuals
with incident diabetes, and follow them for a year. This allowed us to assess how
individuals’ control changed over a crucial period in their diabetes care. We also found
significant interactions between age and gender, emphasizing that gender differences can
change as a population ages.
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The HbA1c findings indicate that men, especially young men, may be diagnosed later in
their diabetes course than women, and therefore greater attention to diabetes screening may
be needed in this population. On the other hand, the LDL cholesterol findings suggest that
clinicians or patients may perceive greater CAD risk for men. Therefore greater efforts may
be necessary to ensure that women with diabetes are meeting their LDL cholesterol targets,
and that their high cardiovascular risk is being appropriately recognized and treated. Finally,
the blood pressure findings suggest that greater attention to blood pressure and blood
pressure treatment may be needed in both young men and older women.

Overall, our findings were encouraging, as initial risk factor differences decreased over the
first year after diagnosis, and were typically small. However, as this study took place within
an integrated health care system with strong population management activities, in many
ways this study represents a practical “best case scenario.” Previous studies have shown that
features of integrated delivery systems can lessen disparities (Adams et al., 2013).

In summary, in this cohort of individuals with incident diabetes, men and women had
important differences in risk factor control at the time of diabetes diagnosis. These
differences varied by age, and decreased over time.

Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
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Figure 1. Timeline of assessment of baseline and follow-up risk factors
* The baseline risk factor value was the value within this window that was closest to the
diabetes diagnosis date. For blood pressure, the three closest values were averaged.
† The follow-up risk factor value was the value within this window that was closest to the 12
month follow-up date. For blood pressure, the three closest values were averaged.
‡ All individuals had continuous enrollment from one year prior to the diabetes diagnosis
date to 12 months after the diabetes diagnosis date.
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Figure 2. Percent of individuals on blood pressure and cholesterol medications at baseline and
follow-up by gender and age
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Panel A. Total cohort, N=6,547
Panel B. Young (21–49 years), N=1,302
Panel C. Middle-aged (50–64 years), N=2,614
Panel D. Elderly (≥ 65 years), N=2,631
M = men; W = women; BP = blood pressure; ACEi/ARB = angiotensin converting enzyme
inhibitor/angiotensin receptor blocker. * = P value at baseline. † = P value at follow-up.
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Table 1
Comparison of individuals with incident diabetes with complete (n=6,547) and incomplete
(n=2,692) baseline and follow-up information on HbA1c, LDL cholesterol, and blood
pressure

N(%) or mean (SD) / median.

Complete baseline and follow-up risk
factor information (N=6,547)

Incomplete baseline or follow-up risk
factor information (N=2,692)

P Value

Male 3,509 (53.6%) 1,444 (53.6%) 0.97

Age (years) 60.8 (12.1) / 61.0 60.0 (14.0) / 59.2 0.006

Age <0.001

 21–49 1,302 (19.9%) 706 (26.2%)

 50–64 2,614 (39.9%) 949 (35.3%)

 ≥ 65 2,631 (40.2%) 1,037 (38.5%)

Race/ethnicity <0.001

 Black 315 (4.8%) 130 (4.8%)

 Non-Black Hispanic 767 (11.7%) 353 (13.1%)

 Non-Hispanic White 3,707 (56.6%) 1,216 (45.2%)

 Other 320 (4.9%) 109 (4.1%)

 Unknown 1,438 (22.0%) 884 (32.8%)

Current smoking 840 (12.8%) 354 (13.2%) 0.68

Body mass index (kg/m2) (N=9,012) 32.9 (6.9) / 31.8 32.6 (7.4) / 31.2 0.008

Coronary artery disease 1,033 (15.8%) 290 (10.8%) <0.001

Comorbidities* 0.01

 1–2 3,357 (51.3%) 1,438 (53.4%)

 3–4 2,298 (35.1%) 860 (32.0%)

 5 or more 892 (13.6%) 394 (14.6%)

Low socioeconomic status† (N=8,923) 1,114 (17.6%) 538 (20.9%) <0.001

*
Comorbidities were defined using the Quan version of the Elixhauser index based on the ICD-9 codes in the year prior to the baseline date (Quan

et al., 2005).

†
Low socioeconomic status was defined as living in a census block group with ≥ 20% of individuals under the poverty line and/or ≥ 25% of

individuals without a high school education.
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Table 2
Cohort characteristics at the time of diabetes diagnosis by gender

N(%) or mean (SD) / median.

Female (N=3,038) Male (N=3,509) Total (N=6,547) P value

Age (years) 61.1 (12.2) / 61.1 60.6 (12.0) / 60.9 60.8 (12.1) / 61.0 0.13

Age 0.64

 21–49 595 (19.6%) 707 (20.1%) 1,302 (19.9%)

 50–64 1,204 (39.6%) 1,410 (40.2%) 2,614 (39.9%)

 ≥ 65 1,239 (40.8%) 1,392 (39.7%) 2,631 (40.2%)

Race/ethnicity

 Black 170 (5.6%) 145 (4.1%) 315 (4.8%) <0.001

 Non-Black Hispanic 398 (13.1%) 369 (10.5%) 767 (11.7%)

 Non-Hispanic White 1,694 (55.8%) 2,013 (57.4%) 3,707 (56.6%)

 Other 152 (5.0%) 168 (4.8%) 320 (4.9%)

 Unknown 624 (20.5%) 814 (23.2%) 1,438 (22.0%)

Current smoking 379 (12.5%) 461 (13.1%) 840 (12.8%) 0.42

Body mass index (kg/m2) (N=6,458) 34.0 (7.5) / 32.9 31.9 (6.1) / 31.0 32.9 (6.9) / 31.8 <0.001

Coronary artery disease 300 (9.9%) 733 (20.9%) 1,033 (15.8%) <0.001

Comorbidities*

 1–2 1,462 (48.1%) 1,895 (54.0%) 3,357 (51.3%) <0.001

 3–4 1,136 (37.4%) 1,162 (33.1%) 2,298 (35.1%)

 5 or more 440 (14.5%) 452 (12.9%) 892 (13.6%)

Low socioeconomic status† (N=6,344) 576 (19.6%) 538 (15.8%) 1,114 (17.6%) <0.001

*
Comorbidities were defined using the Quan version of the Elixhauser index based on the ICD-9 codes in the year prior to the baseline date (Quan

et al., 2005).

†
Low socioeconomic status was defined as living in a census block group with > 20% of individuals under the poverty line and/or > 25% of

individuals without a high school education.
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Table 5
Adjusted* odds ratios (95% CI) for any vs. no use of baseline antihypertensive or lipid-
lowering medications of achieving ADA guidelines for hemoglobin A1c (HbA1c), LDL
cholesterol (LDL-c), and blood pressure (BP) N=6,265

Any vs. no use of baseline antihypertensive
medications

Any vs. no use of baseline lipid-lowering medications

Baseline

HbA1c ≤ 7% 1.09 (0.98–1.23) 1.41 (1.25–1.60)

HbA1c ≤ 8% 1.19 (1.05–1.35) 1.70 (1.48–1.96)

LDL-c ≤ 2.59 mmol/L 1.29 (1.15–1.46) 1.56 (1.38–1.77)

BP ≤ 130/80 mmHg 0.70 (0.62–0.79) 1.13 (0.99–1.27)

BP ≤ 140/80 mmHg 0.75 (0.67–0.85) 1.22 (1.08–1.38)

Follow-up

HbA1c ≤ 7% 1.26 (1.11–1.43) 1.08 (0.95–1.24)

HbA1c ≤ 8% 1.37 (1.14–1.64) 1.24 (1.01–1.51)

LDL-c ≤ 2.59 mmol/L 1.16 (1.03–1.30) 1.27 (1.12–1.44)

BP ≤ 130/80 mmHg 0.78 (0.70–0.88) 1.20 (1.06–1.35)

BP ≤ 140/80 mmHg 0.78 (0.69–0.87) 1.29 (1.14–1.46)

*
Adjusted for age, gender, age*gender, race/ethnicity, smoking, body mass index, coronary artery disease, comorbidities, socioeconomic status,

and baseline use of antihypertensive and lipid-lowering medications.
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