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OBJECTIVE

1) To examine trends in the use of diabetes medications and 2) to determine
whether physicians individualize diabetes treatment as recommended by the
American Diabetes Association (ADA).

RESEARCH DESIGN AND METHODS

We conducted a retrospective, cross-sectional analysis of 2003–2016 National
Health and Nutrition Examination Survey (NHANES) data. We included people
‡18 years who had ever been told they had diabetes, had an HbA1c >6.4%, or had a
fasting plasma glucose >125 mg/dL. Pregnant women and patients aged <20 years
receiving only insulin were excluded. We assessed trends in use of ADA’s seven
preferred classes from 2003–2004 to 2015–2016. We also examined use by
hypoglycemia risk (sulfonylureas, insulin, and meglitinides), weight effect
(sulfonylureas, thiazolidinediones [TZDs], insulin, and meglitinides), cardio-
vascular benefit (canagliflozin, empagliflozin, and liraglutide), and cost (brand-
name medications and insulin analogs).

RESULTS

The final sample included 6,323 patients. The proportion taking any medication
increased from58% in2003–2004 to67% in2015–2016 (P<0.001).Useofmetformin
and insulin analogs increased, while use of sulfonylureas, TZDs, and human insulin
decreased. Following the 2012 ADA recommendation, the choice of drug did
not vary significantly by older age, weight, or presence of cardiovascular disease.
Patientswith lowHbA1c, or HbA1c<6%, and age‡65 yearswere less likely to receive
hypoglycemia-inducing medications, while older patients with comorbidities were
more likely. Insurance, but not income, was associated with the use of higher-cost
medications.

CONCLUSIONS

Following ADA recommendations, the use of metformin increased, but physicians
generally did not individualize treatment according to patients’ characteristics.
Substantial opportunities exist to improve pharmacologic management of diabetes.

Type 2 diabetes (T2D) affected more than 30 million U.S. adults in 2015 (1). It is
associated with serious complications, higher mortality, and enormous costs (2). In
addition to lifestyle measures, pharmacologic management of T2D is important to
maintain glycemic control and prevent complications. Through the 1990s, a limited
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number of diabetes medications were
available, including metformin, sulfony-
lureas, thiazolidinediones (TZDs), and insulin.
These agents reduce HbA1c by 0.5–1.5%.
Some cause hypoglycemia and weight
gain (3). Since 2000, six additional classes
ofmedications have been approved. They
all reduce HbA1c with minimal hypogly-
cemia and/or weight gain, and at least two
classes have agents within them that can
reduce cardiovascular events and all-
cause mortality (4–7). However, these
newer medications are between 50- and
200-fold more expensive than older ge-
neric medications (4).
With the intent to improve care for

patients with diabetes, the American
Diabetes Association (ADA) has pub-
lished Standards of Medical Care in Di-
abetes since 1988. Updated at least
annually, the ADA’s Standards of Care out-
line options for screening, diagnosis, and
treatment. The ADA offered no specific drug
recommendations until 2007, when they
recommendedmetformin as first-line ther-
apy, with insulin, TZDs, and sulfonylureas as
add-on therapies (8). Since 2012, the ADA
has endorsed a patient-centered approach
that emphasizes individualization of glyce-
mic targets and drug therapies. Metformin
is still recommended first, but the selection
of second-line drugs requires balancing
efficacy, hypoglycemia risk, weight im-
pact, and cost (9). In 2018, in light of
multiple cardiovascular outcome trials,
sodium–glucose cotransporter 2 inhibi-
tors (SGLT2i) and glucagon-like peptide
1 receptor agonists (GLP-1 RA) were rec-
ommended for patients with cardiovas-
cular disease (CVD) in conjunction with
lifestyle management and metformin.
Recommendations for the use of SGLT2i
and GLP-1 RA in patients with heart failure
and chronic kidney disease were added in
2019 (10).
High prices have limited access to new

drugs (11), and the proliferation of med-
ication classes has complicated prescrib-
ing decisions. Little is known about the
trends in overall use or the prescribing of
specific medications, or how they are
distributed among the population. It is
also not known to what extent physicians
individualize treatment. Using population-
level survey data, we examined temporal
trends in pharmacologic management for
T2D overall and by drug class. We also
investigated whether diabetes treatments
were individualized by examining medica-
tion prescription by hypoglycemia risk,

weight effects, cardiovascular benefit,
and cost. We hypothesized that 1) treat-
ment would increase over time, 2) pa-
tients at high risk for hypoglycemia would
be less likely to receive drugs causing
hypoglycemia, 3) obese patients would
be less likely to receive drugs that pro-
mote weight gain and more likely to re-
ceive drugs that promoteweight-loss, and
4) patients with low income or no in-
surance would be less likely to receive
high-cost medications. As an analysis of
interest based on recently available car-
diovascularoutcometrials,wealsohypoth-
esized that patients with CVD would be
more likely to receive drugs with cardio-
vascular benefit. Understanding the pre-
scribing patterns of diabetes medications
and the implementation of individualized
treatment for T2D can informclinical prac-
tice and identify areas for improvement.

RESEARCH DESIGN AND METHODS

Data Source and Study Population
We conducted a retrospective, cross-
sectional analysis of National Health and
Nutrition Examination Survey (NHANES)
data from 2003 to 2016. Because the
data are de-identified, our study was
exempted by the Cleveland Clinic In-
stitutional Review Board. We included
people aged $18 years who had ever
been told they had diabetes, had an
HbA1c .6.4%, or had a fasting plasma
glucose.125 mg/dL. We excluded preg-
nant women and patients with probable
type 1 diabetes (T1D), defined as those
aged,20years receivingonly insulin (12).
Fasting plasma glucose was calibrated to
adjust for changes in laboratory methods
and equipment across years.

Outcome Measure
Use ofmedications in the 30 days prior to
the interview was ascertained from self-
report, and interviewers reviewed drug
containers.Wecalculated theprevalence
of patients taking zero, one, two, and
three or more diabetes drugs. Trends in
use were estimated for the ADA’s seven
preferred classes: metformin, sulfonylur-
eas,TZDs,dipeptidylpeptidase4 inhibitors
(DPP-4i), GLP-1 RA, SGLT2i, and insulin.
We categorized sulfonylureas,meglitinides,
and insulin as medications causing hypogly-
cemia and others as not. On the basis of
clinical trial and observational studies
(13,14), we identified patients at risk for
hypoglycemia by age ($65 years), HbA1c
(,6%), or both. Because there is no

established age or HbA1c threshold to be
considered high risk (14,15), we performed
a sensitivity analysis using age $75 years
and HbA1c ,7%. We also defined high risk
based on the presence of comorbid con-
ditions that increase the risk or harms of
hypoglycemia: heart failure, CVD, cancer,
liver disease, chronic kidney disease, cog-
nitive impairment, or functional depen-
dence. We classified sulfonylureas, TZDs,
meglitinides,and insulinsascausingweight
gain; SGLT2i, GLP-1 RA, and pramlintide as
promoting weight loss; and others as
weight neutral (10).Obesitywasdefined
as a BMI of $30 kg/m2. Drugs with car-
diovascular benefit included canagliflozin,
empagliflozin, and liraglutide (10). We
excluded exenatide, semaglutide, and
dapagliflozin because NHANES did not
distinguish between exenatide extended
release and its other forms (only the
extended-release formulation has CVD
benefit), while data on semaglutide and
dapagliflozin were available only very
recently (10). Patients were considered
to have CVD if they had ever been told
they had coronary heart disease, angina
pectoris, heart attack, or stroke. Finally,
we categorized drugs by cost. Human
regular, NPH, and premixed NPH/regular
70/30 insulin were considered low cost,
and insulin analogs were considered high
cost. For noninsulin therapies, we consid-
ered anydiabetesmedications that had at
least one generic version approved by the
U.S. Food and Drug Administration in a
survey cycle (16) as low cost and all others
as high cost (Supplementary Table 1).
Patients with an income-to-poverty ratio
of ,1 were considered low-income pa-
tients, and those without any type of
private or public insurance were con-
sidered uninsured.

Statistical Analysis
Descriptive statistics of patient charac-
teristics were assessed for the combined
two most recent survey cycles during
2013–2016. Logistic regression was used
to assess the significance of trends over
time with the midpoint of each survey
cycle as a continuous independent vari-
able. A two-sided P value of ,0.05 was
considered significant. Use by drug clas-
ses was estimated for each 2-year cycle
from 2003 to 2016, with monotherapy
and combination therapy estimated sep-
arately. If patients used a combination
drug, both ingredients were counted.
Therefore, the proportions of use among
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patients with combination therapy can
add up tomore than 100%. For the analyses
of use by hypoglycemia risk, weight effect,
cardiovascular benefit, and cost, we included
only treated patients and excluded those
receiving only metformin because the rec-
ommendation for individualized treatment
did not apply. We compared the prevalence
of use among patient subgroupswith specific
characteristics. For patients at risk for hypo-
glycemia, we also compared their achieved
HbA1c versus others to test whether physi-
cians individualized treatment targets. Be-
cause the evidence of cardiovascular benefit
is relatively new, the analysis of medications
with cardiovascular benefitwas limited to the
2015–2016 survey cycle, while other analyses
used aggregated 2013–2016 data. The rec-
ommendation for heart failure and chronic
kidneydiseasewasadded in2019; hence,we
did not assess this indication. All analyses
were conducted using Stata 14.2 (College
Station, TX) and accounted for the complex
survey design of NHANES.

RESULTS

The response rate by cycle ranged from
61% to 80%. Between 59% and 77% of
participants completed health examina-
tions. Interviewers observed containers
for 78–95% of prescription drugs. The
combined sample included 6,323 patients
with diabetes, representing 26.5 million
patients. There were no significant differ-
ences inmeanage, sex, race,orBMIacross
survey years. However, mean HbA1c in-
creased significantly from 7.1% in 2003–
2004 to 7.3% in 2015–2016. The increase
was limited to patients treated with two
drugs or more (Supplementary Table 2).
TheproportionofpatientswithHbA1c$7%
increased from 39% to 45% (P 5 0.01).

Overall Medication Use and by Drug
Class
Table 1 shows the prevalence of patients
with diabetes taking one or more and
three or more diabetes medications in
2013–2016. Of the patients, 67% received
at least one medication, and 11% took
three or more. Older age ($45 years),
having health insurance, being white,
and having an HbA1c $7% were asso-
ciated with taking medication (P, 0.05).
From 2003 to 2016, pharmacologic treat-
ment increased (P , 0.001), primarily
monotherapy (Fig. 1). Treatment with any
medication increased significantly among
patients with HbA1c $7% but not below
(Supplementary Fig. 1).

Metformin as First-Line Therapy
Among patients on monotherapy, the
use of metformin increased from 33% in
2003–2004 to 74% in 2015–2016 (P ,
0.001) (Fig. 2A). Over the same period,
sulfonylureamonotherapydecreasedfrom
33% to 8%. Insulin monotherapy also de-
creased, but the changewas not significant.
Other classes were rarely used as mono-
therapy. Among patients using combina-
tion therapy, metformin was the most
common agent, but its use plateaued at
70% in 2003–2004. In 2015–2016, sulfo-
nylureas and insulin were both used by
50% of patients, but use was trending in
opposite directions with sulfonylurea use
declining and insulin use increasing. One-
fifth of patients received a DPP-4. The use
of TZDs fell to 4% (Fig. 2B). The increase in
insulin use was driven entirely by use of
insulin analogs, which quadrupled from
2003–2004 to 2015–2016 (Supplementary
Fig. 2). Human insulin usedeclined almost to
zero.

Hypoglycemia Risk
Older patients ($65 years) who were
treated with any medication had lower
HbA1c values than younger patients (7.1%
vs. 7.7%, P, 0.001), and they had similar
HbA1c regardless of the presence of co-
morbidities. Useofdrugs potentially caus-
ing hypoglycemia did not differ by age. In
contrast, fewer patients with lower HbA1c
(,7%) were prescribed a hypoglycemia-
inducing drug compared with patients
with higher HbA1c. Inmultivariable anal-
ysis, patients with low HbA1c had a sig-
nificantly lower odds of receiving such
drugs than those with high HbA1c, while
older patients had the same odds as
younger patients (Table 2). Patients aged
$75 years with HbA1c ,7% were not less
likely to receive hypoglycemia-inducing
drugs, and older patients with comorbid-
ities were actually more likely to receive
them than those without.

Weight Impact
Overall, 86% of patients received aweight-
neutral drug regardless of obesity status.
While half of obese patients received at
least one drug causingweight gain, only 9%
received a drug that promoted weight loss
other than metformin. Compared with
nonobese patients, obese patients were
as likely to receive drugs causing weight
gain (adjusted odds ratio [OR] 1.21; 95%
CI 0.81–1.78) as those promoting weight
loss (adjusted OR 1.29; 95% CI 0.51–3.23).

Cardiovascular Benefit
In 2015–2016, 21% of patients with T2D
had known CVD. Overall, 6% of patients
received drugs with cardiovascular ben-
efit (10% of patients with CVD and 5% of
patients without). The adjusted OR for
patients having CVD versus not was 2.78
(95% CI 0.66–11.74).

Cost
Use of high-cost drugs by uninsured pa-
tients was less than half that among pa-
tients with insurance (12% versus 25%,
P50.03). Incontrast, useofhigh-costdrugs
did not differ by income: 24% for patients
with an income-to-poverty ratio of ,1
versus 26% for a ratio $4 (P value 5 0.56).
In multivariable analysis, use of any high-
cost diabetes medications was significantly
associated with higher HbA1c, severe obe-
sity (BMI$35 kg/m2), and having health
insurance (Supplementary Table 3).

CONCLUSIONS

In this cross-sectional study, we used
data from NHANES to examine trends in
diabetes medication prescribing and to
assesswhether physicians followedADA
recommendations to individualize treat-
ment based on hypoglycemia risk, weight
effect, cardiovascular benefit, andcost.Of
note, theADA’s recommendationondrugs
with cardiovascular benefit was not made
until 2018. We found that from 2003 to
2016, more patients received pharmaco-
logic therapy, primarily monotherapy with
metformin. Use of any medication in-
creased significantly for patients with
HbA1c $7%, but overall control of di-
abetes worsened, with HbA1c increasing
each year.

InaccordancewiththeADA’s2007stand-
ards of medical care, use of metformin as
monotherapy increased from 33% to 74%,
while use of other medications as mono-
therapy declined substantially. Among pa-
tients receiving combination therapy,
metformin use has not increased since
2003–2004 but remains high at 70%.
Decline in the use of sulfonylureas, both
as monotherapy and as second-line ther-
apy, may be because of their side effect
profile, including weight gain and hypo-
glycemia, compared with other classes of
diabetes medications (10). The low price
of sulfonylureas likely contributed to their
persistence, as there is essentially no adver-
tising or detailing for them. TZD use also
declined sharply after peaking in 2006.
Concerns about adverse cardiovascular
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events of rosiglitazone, increasing rec-
ognition of the risk of heart failure that
was confirmed in a meta-analysis in 2007,
an additional black box warning for bladder
cancer in 2011, and risk of fractures may
have caused it to lose popularity among
physicians (17–20). In addition, the U.S.
Food and Drug Administration’s prescrib-
ing and dispensing restrictions for rosi-
glitazone from 2010 to 2013 and the loss
of pioglitazone’s patent in 2011 could have
caused manufacturers to stop marketing
TZDs. Because pioglitazone is now recom-
mended for the treatment of nonalcoholic
steatohepatitis and fibrosis (21), which
affect;60% of patients with T2D (22), it
may be time to reconsider its use. Dra-
matic increases in insulin usewere limited
to expensive analogs. Reasons for the

decline in the use of human and NPH
insulin are unclear. Analogs have been
promoted heavily by manufacturers and
by ADA as safer in T1D (10). In patients
with T2D, analogs may be perceived to be
more effective because they are less vari-
able and cause less nocturnal hypoglyce-
mia (23,24). Hence, it has been argued
that analogs are easier to use, improving
treatment adherence and satisfaction
(25). In practice, however, newer insulins
have benefit and risk profiles similar to
those of human insulin for T2D (26–28)
despitebeing5–15 timesmoreexpensive
(29). As noted in the most recent ADA
Standards of Care, the out-of-pocket cost
of analogs can lead to treatment non-
adherence, and human insulin may be
appropriate for many patients (4).

It generally takes almost two deca-
des for research evidence to be trans-
lated into clinical practice (30), and
adherence to clinical guidelines is of-
ten poor (31). Our study appears to be
the first to examine whether physicians
follow the ADA’s new Standards of Care
by considering medication side effect
profiles to individualize treatment.
While some patients at risk for hypo-
glycemia (those with low HbA1c) were
less likely to receive drugs that cause
hypoglycemia, older patients were not.
Moreover, HbA1c targets were not re-
laxed for older patients or those with
comorbidities, and the most vulnerable
group (age $65 years with comorbid-
ities) was significantly more likely to
receive hypoglycemia-causing drugs.

Table 1—Prevalence of diabetes drug use among U.S. adults with T2D, 2013–2016

Number of participants

Any diabetes medications
Three or more diabetes

medications

% (95% CI) P value % (95% CI) P value

Overall 1,991 67 (65–70) 11 (10–13)

Mean HbA1c, % 1,894 7.5 (7.4–7.6) 8.1 (7.8–8.3)

HbA1c $7%
Yes 907 81 (78–84) <0.001 19 (16–22) <0.001
No 987 55 (51–59) 4 (3–6)

Age-group, years
18–44 266 48 (41–56) <0.001 9 (5–15) 0.470
45–64 866 67 (63–72) 12 (9–15)
$65 859 75 (70–78) 11 (9–13)

Sex
Female 950 67 (62–70) 0.672 10 (7–12) 0.156
Male 1,041 68 (64–71) 12 (10–15)

Race/ethnicity
Non-Hispanic white 611 70 (66–74) 0.017 12 (9–15) 0.685
Non-Hispanic black 488 66 (61–72) 10 (7–13)
Hispanic 637 60 (56–64) 11 (8–14)
Other 255 63 (53–71) 10 (7–14)

Education
,High school 641 66 (59–73) 0.859 10 (8–13) 0.156
High school graduate/GED 469 66 (61–71) 10 (7–13)
Some college 547 67 (62–72) 10 (7–13)
College graduate and above 330 69 (61–76) 15 (10–22)

Family income-to-poverty ratio
,1 489 62 (57–68) 0.095 9 (7–13) 0.277
1 to ,2 503 63 (58–67) 9 (6–12)
2 to ,4 482 69 (64–74) 13 (9–18)
$4 320 70 (63–76) 13 (9–19)

Insurance status
Any private 890 69 (65–72) <0.001 12 (10–16) 0.018
No insurance 253 48 (42–55) 3 (1–5)
Government only 835 70 (66–74) 11 (9–14)

BMI
,25 kg/m2 256 61 (53–70) 0.544 8 (5–11) 0.026
25 to ,30 kg/m2 554 66 (60–72) 8 (6–11)
30 to ,35 kg/m2 529 69 (63–74) 12 (9–15)
$35 kg/m2 560 68 (64–72) 14 (11–17)

Boldface type indicates statistical significance. GED, General Education Diploma.
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Because 38% of all T2D patients are $65
years of age, these findings have wide-
spread application.

Presently, 88% of patients with T2D
are either overweight or obese (1). We
found that obese and nonobese patients

were equally likely to have taken drugs
that promoted weight gain. Drugs caus-
ing weight gain were prescribed five times
more often than drugs that promoted
weight loss, potentially worsening in-
sulin resistance despite lowering glucose
levels. Only 10% of patients with a history
of CVD were prescribed canagliflozin, em-
pagliflozin, or liraglutide, but these drugs
were relatively new and expensive. In
addition, canagliflozincarriesan increased
risk of amputation (32). Data on cardio-
vascular benefits were not available until
2015, and theADA’s recommendationwas
not made until 2018. Even so, our findings
suggest that attention should be paid to
their uptake in people who can benefit
most.

A number of studies have examined
the trends in diabetes treatment in var-
ious populations, and our findings are
generally consistent with theirs. From
1997 to 2000, the use of insulin de-
creased when physicians turned to new
oral medications (metformin, new sul-
fonylureas, and TZDs) (33). Since then,
metformin use has continued to increase,
but prescriptions for sulfonylureas and
TZDs have declined, being replaced by
newer,more expensive drugs (34). After a
decline in the late1990s, the use of insulin
recovered to become the third most pre-
scribed drug by 2013, due primarily to the
increase in basal analogs (35). Other new
agentsdDPP-4 inhibitors andGLP-1RAd
also increased consistently (35). A more
recent study, using electronic medical
records, reported trends similar to ours in
monotherapy but not in combination
therapy. That study reported that DPP-
4 inhibitors were prescribed more often
than insulin (36). However, the study
lacked reliable information on whether
prescriptions were filled and had an
overrepresentation of sicker and insured
populations, which might account for the
differences (36). An earlier study using
1999–2012 NHANES data found that
diabetes medication use was increas-
ing; however, only four drug classes
were reported, and patient factors were
not examined (37).Most recently, Landon
et al. (38) reported a similar rankingof use
by drug class in a Medicare population
despite potential difference in diabetes
management practices for older patients.
Our study appears to be the first
population-based analysis that examines
theoverall pharmacologic treatments for
diabetes in the U.S. and the associated

Figure 1—Trendsofdiabetesdruguseby thenumberofdrugsamongU.S. adultswithT2D,2003–2016.
*P values for trend ,0.05.

Figure 2—Trends of diabetes drug use by drug class among U.S. adults with T2D who received
monotherapy (A) and combination therapy (B), 2003–2016. *P values for trend ,0.05.
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patient factors and that includes patients
without insurance. In addition to being
demographically representative at the
national level, NHANES has a high re-
sponse rate, with most drugs confirmed
by visual inspection. It also contains meas-
ures of HbA1c and fasting glucose, which
enhanced the robustness of case finding.
Our study has some important limi-

tations. Although we stratified medica-
tion use by cost based on approval date
for generics, we could not tell howmany
patients actually used generic versions.
However, most insurance plans require
prior authorization for brand-name med-
ications, and most patients quickly tran-
sition to generics once available. NHANES
data also does not distinguish between
T1D and T2D, so our study likely included
some patients with T1D. However, be-
cause .95% of patients with diabetes
have T2D (10), drug use in a small
proportion of patients with T1D would

not affect our findings substantially.
NHANES prescription medication data
were available only through 2015–
2016; thus, we could not assess the
ADA’s most recent recommendation
regarding patients with chronic kidney
disease. Finally, because NHANES data
are cross-sectional, we could not tell if the
drugs used were newly filled, if patients
had switched medications, or the order in
which drugs were initiated for patients
using combination therapy.

In conclusion, pharmacologic treatment
for T2D increased from 2003 to 2016. In
accordance with the ADA’s Standards of
Care, metformin was the most frequently
prescribed first-line therapy, while the use
of sulfonylureas and TZD decreased. The
use of insulin increased throughout the
study period, with insulin analogs dis-
placing human insulins almost entirely.
More than 50% of patients aged $65
years still received drugs that cause

hypoglycemia, and there was little ev-
idence that doctors tailored treatment
for patients with obesity or CVD as
recommended by the ADA. This study
identified the current baseline to which
new guidelines will be applied and dem-
onstrated substantial opportunity for
improvement.
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Table 2—Prevalence of use and association of patient characteristics and receipt of medications among U.S. adults with T2D,
2013–2016

Prevalence of use (%) (95% CI) Unadjusted OR (95% CI) Adjusted OR (95% CI)

Drugs causing hypoglycemia
Age*
,65 years 49 (45–54)
$65 years 52 (45–58) 1.08 (0.76–1.55) 1.16 (0.77–1.75)

HbA1c*
$6% 55 (52–57)
,6% 16 (9–28) 0.16 (0.08–0.31) 0.18 (0.09–0.36)

Age $65 years and HbA1c ,6%*
No 52 (49–55)
Yes 14 (6–29) 0.14 (0.06–0.37) 0.17 (0.06–0.44)

Among patients aged $65 yearsɣ
Without comorbidityU 41 (36–47)
With comorbidity 56 (51–61) 1.81 (1.26–2.59) 2.94 (1.56–5.58)

Sensitivity analysis for drugs causing hypoglycemia*
Age
,75 years 49 (46–53)
$75 years 57 (48–65) 1.34 (0.89–2.01) 1.48 (0.91–2.40)

HbA1c
$7% 69 (65–73)
,7% 27 (21–33) 0.16 (0.11–0.23) 0.15 (0.10–0.23)

Age $75 years and HbA1c ,7%
No 51 (48–54)
Yes 41 (29–55) 0.67 (0.39–1.16) 0.70 (0.40–1.2)

Drugs causing weight gain†
BMI ,30 kg/m2 50 (44–56)
BMI $30 kg/m2 52 (46–57) 1.08 (0.75–1.57) 1.21 (0.81–1.78)

Drugs promoting weight loss†
BMI ,30 kg/m2 6 (3–12)
BMI $30 kg/m2 9 (7–13) 1.60 (0.71–3.59) 1.29 (0.51–3.23)

Drugs with cardiovascular benefit‡
No CVD 5 (2–10)
CVD 10 (4–22) 2.20 (0.53–9.14) 2.78 (0.66–11.74)

*Adjusted for sex, race, education, income, insurance, and BMI. ɣAdjusted for sex, race, education, income, insurance, BMI, and HbA1c. †Adjusted for
age, sex, race, education, income, insurance, and HbA1c. ‡Adjusted for age, sex, race, education, income, insurance, BMI, and HbA1c. UComorbidity
includes heart failure, CVD, cancer, liver disease, chronic kidney disease, cognitive impairment, or functional dependence.
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