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Beneficial Agents for Patients With Type 2 Diabetes and
Cardiovascular Disease or Obesity: Utilization in an Era
of Accumulating Evidence
Kelsey Buckley and Kathleen A. Fairman

Accumulating evidence (1–7) about antidiabetic agents
that are beneﬁcial in patients with atherosclerotic
cardiovascular disease (ASCVD) or obesity, including
selected sodium–glucose cotransporter 2 (SGLT2)
inhibitors and glucagon-like peptide 1 (GLP-1) receptor
agonists, was reﬂected in recently published guidelines
(8,9). Adoption of such new therapeutic approaches may
depend on factors such as patient attributes rather than on
guideline promulgation alone (10,11). Information about
adoption of new therapies is needed to inform educational
efforts and future analyses of treatment trends. The
present exploratory and hypothesis-generating
study was conducted to assess the rate and predictors of
use of beneﬁcial agents for ASCVD and obesity during a
time period when evidence of their effectiveness
was emerging, but guidelines for their use had not
yet been published.

Design and Methods
Data Source and Sample
Data were obtained from the National Ambulatory
Medical Care Survey (NAMCS), an annual, nationally

representative (12) and widely used (13) assessment
of U.S. ofﬁce-based physician visits sampled using a
complex multistage design (14). Data for the survey are
collected from medical records using automated, laptopbased tools (14). Collected data elements used in this
study included BMI, up to ﬁve diagnoses associated with
the visit, and indicators of chronic conditions (e.g.,
asthma, coronary artery disease [CAD], cerebrovascular
disease [CEBVD], chronic kidney disease [CKD], and
end-stage renal disease [ESRD]), collected for all
patients regardless of visit-related diagnoses (14).
Also used were indicators of up to 20 prescribed
medications coded with the Lexicon Plus
classiﬁcation system licensed for the NAMCS by
Cerner Multum (14).
The sample included visits made during the 2014–2016
period by patients who were $18 years of age and
had either type 2 or unspeciﬁed type diabetes and
at least one prescribed antidiabetic drug (Supplementary
Appendix 1). Excluded were patients with type
1 diabetes and visits resulting in emergency or
inpatient care.

Outcomes and Predictors
The primary outcome was prescribed ideal therapy,
deﬁned as metformin plus an agent identiﬁed in
the guidelines (8,9) as beneﬁcial (Supplementary
Appendix 1). A secondary outcome was a prescribed
beneﬁcial agent without metformin. Key independent
variables of interest were ASCVD (i.e., CAD, CEBVD,
peripheral arterial disease, or history of myocardial
infarction or stroke) and obesity (i.e., BMI $30 kg/m2
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This study was an analysis of a national sample of U.S.
medical ofﬁce visits from 2014 to 2016, a period when
evidence of effectiveness was emerging for a variety of
beneﬁcial type 2 diabetes agents with regard to potential
reduction in diabetes comorbidities. Ideal therapy was
deﬁned as an American Diabetes Association–identiﬁed
beneﬁcial agent plus metformin. The associations between atherosclerotic cardiovascular disease or obesity
and use of these agents were explored.
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TABLE 1 Percentage of Patients Receiving Ideal Therapy or Beneﬁcial Agent Only, by Type of Therapy and Patient
Characteristics
CV Beneﬁt

Weight Loss Beneﬁt

Beneﬁcial Agent Only†

Ideal Therapy*

Beneﬁcial Agent Only†

146

97

218

128

Estimated total nationally, N

6,258,665

4,109,148

8,573,702

5,655,308

Estimated total nationally, %

3.4

2.2

4.7

3.1

Sex, %
Male
Female

3.6
3.2

2.0
2.5

4.8
4.6

2.9
3.3

Race, %
White
Nonwhite

3.3
3.8‡

2.8
NR

4.8
4.4

3.8
0.5‡

Age-group, %
18–54 years
55–74 years
$75 years

5.6§
3.5§
1.0‡§

2.9
2.6
0.6‡

7.3§
5.0§
1.2‡§

3.5
3.8
1.0‡

Specialty, %
Not CV
CV

3.5
2.2‡

2.4
0.6‡

4.8
3.0‡

3.3
0.8‡

Number of unique drugs (all), %k
2–6
7–9
$10

3.2‡
4.0
3.5

2.1‡
1.4‡
2.5

4.1
6.3
4.5

3.0
1.6‡
3.2

Comorbidities, %
Hypertension
Hyperlipidemia
Kidney disease¶
Retinopathy
Kidney disease¶ or retinopathy#

3.1
4.0
0.5‡*
4.2‡
1.2‡#

2.2
2.2
1.2‡
1.3‡
1.2‡

4.4
5.2
1.1‡#
4.7‡
1.8‡#

3.0
2.9
2.8‡
2.6‡
2.5‡

CCI score, %
1
2
3 or 4
$5

4.7#
1.5‡#
2.2‡#
0.0‡#

2.7
2.2
1.2
1.0‡

6.3§
2.0§
3.3§
2.0‡§

3.8
2.3
2.0‡
2.2‡

ASCVD status, %
No
Yes

4.1§
1.1‡§

2.4
1.8‡

5.4§
2.2§

3.2
2.7

Obesity status, %**
No
Yes

1.8§
5.1§

1.5
3.0

2.7§
6.8§

2.3‡
4.0

All patients, unweighted N
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Ideal Therapy*

*Indicates receipt of beneﬁcial agent plus metformin, regardless of other drugs prescribed. †Indicates receipt of beneﬁcial agent, but no metformin,
regardless of other drugs prescribed. ‡Estimate does not meet one or more criteria for statistical reliability; interpret results cautiously. §P ,0.01:
Pearson x2 tests adjusted for complex sampling design; dependent variable was ideal versus nonideal therapy. kOne drug not shown because, by
deﬁnition, no patient with only one drug could have ideal therapy. ¶Diagnosis code indicating glomerular ﬁltration rate ,60 mL/min/1.73 m2 or chronic
condition indicator for CKD or ESRD. #P ,0.05: Pearson x2 tests adjusted for complex sampling design; dependent variable was ideal versus nonideal
therapy. **BMI $30 kg/m2 or, for patients with missing BMI, obesity indicator recorded by data collectors.

or, when BMI was missing, an obesity indicator recorded
by data collectors).
Covariates were based on previously reported predictors
of medication use among older adults and patients with
diabetes and included female sex; residence in the
VOLUME 38, NUMBER 2, SPRING 2020

southern region of the United States; nonwhite race;
age-group; presence of hypertension, hyperlipidemia,
CKD, and retinopathy or poor health measured
using the Charlson Comorbidity Index (CCI;
Supplementary Appendix 2); and total unique
medication count (15–18).
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Statistical Analyses

Results
Of 10,174 sampled visits made by adults with type 2 or
unspeciﬁed type diabetes in the 2014–2016 period, 5,425
included the prescribing of at least one antidiabetic
medication. The ﬁnal sample included 5,408 visits,
representing 182.7 million nationwide. Of these, 3.4
and 4.7%, respectively, included prescribed ideal
pharmacotherapy for cardiovascular (CV) beneﬁt
and weight beneﬁt (Table 1). Receipt of ideal
pharmacotherapy was less likely for patients with
ASCVD than for those without (1.1 vs. 4.1%, respectively)
but more likely for patients with obesity than for those
without (6.8 vs. 2.7%; both P ,0.001). Signiﬁcant
negative covariate predictors in both analyses
included advancing age, CKD, retinopathy, and number
of comorbidities.
In adjusted analyses (Figure 1), age of $75 years (reference: 18–74 years) was associated with reduced odds of
ideal therapy, both for CV beneﬁt (odds ratio [OR] 0.300,
95% CI 0.094–0.963) and for weight loss beneﬁt (OR
0.276, 95% CI 0.106–0.718). CCI score of 2 (reference: 1)
was also associated with decreased odds of ideal therapy
(CV beneﬁt OR 0.362, 95% CI 0.174–0.754; weight
loss beneﬁt OR 0.325, 95% CI 0.175–0.606). CCI score
$3 was not signiﬁcantly associated with receiving
ideal therapy.
Similar to bivariate analyses, after adjusting for these
factors, ASCVD was associated with decreased odds (OR
0.368, 95% CI 0.165–0.819) and obesity with increased
odds (OR 2.208, 95% CI 1.386–3.517) of receiving ideal
therapy. Nonwhite race was a signiﬁcant negative predictor of receiving a beneﬁcial agent only (CV beneﬁt OR
0.132, 95% CI 0.061–0.288; weight loss beneﬁt OR
1 78

Discussion and Conclusion
This exploratory, hypothesis-generating retrospective
analysis of a nationally representative sample suggests
that, as evidence of CV and weight loss beneﬁts emerged,
obesity was a positive predictor of ideal therapy, whereas
ASCVD, older age, and comorbid conditions were
negative predictors. Findings suggest that health care
providers or patients may have been more aware of
weight loss beneﬁts than of CV beneﬁts of therapies.
Publication timing may have contributed to this pattern
because evidence of weight loss beneﬁts generally
emerged earlier (2–4,20,21) than did evidence related
to CV beneﬁts (1,5,6). Medication cost, which is
sometimes considered by physicians when making
prescribing decisions (22,23), may also have affected
prescribing behaviors because newer medications
are relatively high in cost to payers and patients.
Both these factors may help to explain the low rate
of usage of beneﬁcial pharmacotherapeutic products
observed in this study.
Important limitations of this work should be noted. These
include small numbers of patients using beneﬁcial agents
and no information about pharmacotherapies previously
tried by patients. Confounding by unmeasured factors
such as disease severity, social determinants of health,
or adoption of recommended lifestyle-modiﬁcation
strategies (9) is also possible. Additionally, study
results represent medications prescribed, not necessarily
those consumed by patients. Finally, because visits included in this research took place during a period before to
the issuance of ADA guidelines on the beneﬁts of the
newer medications, the rates of use described herein may
not reﬂect current practice.
As evidence about these and other beneﬁcial agents
continues to accumulate (24), monitoring of utilization
trends may be helpful to inform educational strategies.
The ﬁndings of this study, a ﬁrst step in that effort, suggest
a hypothesis that, compared with CV beneﬁts, weight loss
beneﬁts may be more likely to prompt use of beneﬁcial
agents. Because this study was intended to be exploratory
and hypothesis-generating, further research, preferably
combining insights from the ﬁelds of health psychology
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In bivariate analyses, Pearson x2 statistics assessed the
signiﬁcance of the associations of ASCVD, obesity, and
covariates with the primary and secondary outcomes.
Logistic regression analyses controlled for patient
characteristics. To reduce the number of predictors
in the regression models, only those covariates
that were signiﬁcant in bivariate analyses were
included. Because of conceptual overlap of the
CCI and drug counts, only the CCI was included.
All analyses were performed with a critical P value of
0.05 and assessed for statistical reliability (19) using
the SPSS version 25.0 (IBM Corp.) complex sample
procedures to adjust for the multistage sampling
design (12,14).

0.122, 95% CI 0.054–0.277). Neither ASCVD nor obesity
was a signiﬁcant predictor of beneﬁcial agent–only
pharmacotherapy. Measures of model ﬁt and quality
were suboptimal, with most coefﬁcients not meeting
standards for statistical reliability, likely because
only small numbers of patients were prescribed a
beneﬁcial agent.
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FIGURE 1 Adjusted odds of ideal therapy for
patients with type 2 diabetes and ASCVD or
obesity.
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