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BACKGROUND: In 2015, the US Preventive Services Task
Force (USPSTF) revised clinical recommendations tomore
broadly recommend abnormal blood glucose screening
and more clearly recommend referral to behavioral inter-
ventions for adults with prediabetes.
OBJECTIVE: To assess the effects of the 2015 USPSTF
recommendation changes on abnormal blood glucose
screening and referral to behavioral interventions, and to
examine physicians ’ perceptions of the revised
recommendation.
DESIGN: We utilized a sequential, dependent mixed-
methods triangulation design.
PARTICIPANTS: A total of 33,444 patients meeting
USPSTF abnormal blood glucose screening criteria within
15 health system–affiliated primary care practices and 20
primary care physicians in North Carolina.
MAINMEASURES:We assessedmonthly abnormal blood
glucose screening rate andmonthly referral rate to behav-
ioral interventions. To estimate trend changes in out-
comes, we used segmented linear regression analysis of
interrupted time-series data. We gathered physicians’
perspectives on the 2015 USPSTF abnormal blood glu-
cose recommendation including awareness of, agreement
with, adoption of, and adherence to the recommendation.
To analyze qualitative data, we used directed content
analysis.
KEY RESULTS: There was a slight significant change in
trend in abnormal blood glucose screening rates post-
recommendation. There was a slight, statistically signifi-
cant decrease in referral rates to behavioral interventions
post-recommendation. Physicians were generally un-
aware of the revisions to the 2015 USPSTF abnormal
blood glucose recommendation; however, once the recom-
mendations were described, physicians agreed with the

screening recommendation but felt that the behavioral
intervention referral recommendation was hard to
implement.
CONCLUSION: The 2015 USPSTF abnormal blood glu-
cose guideline had little to no effect on abnormal blood
glucose screening or referral to behavioral interventions in
North Carolina practices. Potential interventions to im-
prove these rates could include clinical decision tools em-
bedded in the electronic health record and better referral
systems for community-based diabetes prevention
programs.
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INTRODUCTION

In 2015, 84.1 million American adults had prediabetes, a
condition in which blood glucose levels are elevated but not
high enough to be classified as diabetes.1 Unfortunately, many
adults with prediabetes are unaware of their prediabetes status
and prediabetes often goes untreated in primary care resulting
in missed opportunities to prevent or delay progression to
diabetes.2–5

In October 2015, the US Preventive Services Task Force
(USPSTF) updated its abnormal blood glucose clinical recom-
mendations to advise clinicians to screen all adults who are
overweight or obese and aged 40 to 70 years for abnormal
blood glucose and refer those with prediabetes-range levels to
intensive behavioral interventions.6 The previous guideline
only recommended routine abnormal blood glucose screening
in adults with hypertension with no clear recommendation for
follow-up care. This updated recommendation reports
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moderate to strong data indicating that a substantial proportion
of diabetes cases can be delayed or prevented if addressed in
the prediabetes stage.6

Unfortunately, only one-third of evidence-based clinical
guidelines are routinely adhered to in practice.7 Based on the
Awareness-to-Adherence Model of Clinical Guideline Com-
pliance, clinicians’ adherence to clinical guidelines occurs
through four sequential steps.8 Physicians must first become
aware of the specific guideline, then must intellectually agree
with it, then decide to adopt it, then succeed in adhering to it.8

Little is known about the extent to which clinicians are aware
of, agree with, and have adopted the 2015 USPSTF abnormal
blood glucose recommendations.
The objectives of this mixed-methods study were to (1)

assess the effects of the 2015 USPSTF recommendation
changes on diabetes screening rates and rates of referral to
behavioral interventions for adults with prediabetes; and (2)
examine physicians’ perceptions of the 2015 USPSTF clinical
guideline.

METHODS

Study Design

This study implemented a sequential-dependent mixed-meth-
ods triangulation design to combine two studies, a quantitative
retrospective cohort study and qualitative in-depth inter-
views.9 Data integration occurred in interpretation to corrob-
orate each study’s findings.10, 11 The quantitative analytic
research was conducted in health system–affiliated primary
care practices in rural, urban, and suburban locations across
North Carolina and involved secondary analysis of existing
longitudinal electronic health record (EHR) data. The qualita-
tive study was conducted with physicians in two medical
school–affiliated family medicine and internal medicine prac-
tices within this study’s health system. As part of the mixed-
methods approach, we used the quantitative dataset to generate
the physician sampling frame for the qualitative interviews
with primary care physicians (PCPs). All study procedures
and materials were reviewed and approved by the institutional
review board at the University of North Carolina at Chapel
Hill (#17-2610).

Overview of Study Data
Quantitative Data. We aggregated EHR data from patients
from fifteen primary care practices affiliated with an academic
health system who met the following inclusion criteria during
the entire study period from 5/1/2014 to 4/30/2017: (1) at least
one visit to an affiliated primary care practice; and (2) met the
2015 USPSTF screening criteria (i.e., body mass index ≥ 25
kg/m2 and age of 40 to 70 years). To restrict to those at risk of
incident diabetes and those eligible for screening according to
the 2015 USPSTF recommendation, we excluded patients
diagnosed with diabetes, hyperglycemia, abnormal glucose,
impaired glucose tolerance, impaired fasting glucose, or

prediabetes before the study period. We also excluded preg-
nant women, as gestational diabetes screening and treatment
are covered by a different USPSTF recommendation.

Interrupted Time-Series Analysis
Outcomes and Measures. The two primary outcomes were
monthly abnormal blood glucose screening rate and monthly
referral rate to behavioral interventions. The monthly
abnormal blood glucose screening rate was defined as the
number of patients who had documented receipt of a
hemoglobin A1c (HbA1c) test, a fasting blood glucose
(FBG) test, or an oral glucose tolerance test (OGTT) each
month divided by the number of patients with a health
system–affiliated primary care visit who were eligible for
screening (i.e., met the 2015 USPSTF screening criteria) that
month. The monthly rate of referral to behavioral interventions
was defined as the number of patients with a prediabetes-range
laboratory value who had an EHR-documented, ambulatory
referral to a nutritionist, diabetes education, or weight man-
agement program within 6 months of their screening test,
divided by the total person-days in that month. Person-days
were used to reflect a more accurate referral rate estimate
rather than a simple monthly count, which would tend to
underestimate the occurrence of referrals. The number of
person-days a patient contributed to the study was calculated
as referral date minus screening date (for those referred within
6 months of screening), or as screening date plus 180 days (for
those not referred).

Statistical Analyses. To estimate trend changes in diabetes
screening rates and rates of referral to behavioral
interventions, we used segmented linear regression analysis
of interrupted time-series data,12, 13 a quasi-experimental
method to assess trend changes occurring after clearly defined
events in time.
We identified two time-based interruptions when we hy-

pothesized that the USPSTF recommendation changes could
have altered both abnormal blood glucose screening rates and
rates of referral to behavioral interventions (compared to be-
fore the USPSTF recommendation changes). The two identi-
fied interruptions were (1) the online release of the 2015
recommendation on both the USPSTF website and the Annals
of Internal Medicine website in October 2015; and (2) the in-
print publication and dissemination of the recommendation in
Annals of Internal Medicine in December 2015.6 We nega-
tively lagged all interruptions to match each recommendation
release, online and in-print, with the patients who were subject
to its potential impact (i.e., those meeting the guideline’s
criteria for screening).14 To control for confounding by sea-
sonality in our analyses, we used a transformed cosine peri-
odic function.15, 16 Between any two interruptions, the trend
estimate (i.e., the change in rates during that specific time
interval) was calculated from the baseline trend and the effect
of each recommendation release date on the underlying trend.
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We used a segmented linear regression model that included
four time-based covariates for (1) pre-recommendation slope,
(2) change in level at online recommendation release, (3)
change in level at print recommendation release, and (4)
change in slope from pre-recommendation to post-recommen-
dation. These slopes quantified the trends for screening and
referral before recommendation release, as well as the level of
change that could be attributed to the online and print recom-
mendation releases, and the level of change accounted for by
the pre-recommendation trend. The change in slope quantified
the difference between the pre-recommendation and post-
recommendation slopes. Data management and statistical
analyses were conducted by using SAS version 9.4 (SAS
Institute Inc., Cary, NC). We estimated rates with
corresponding 95% confidence intervals (CIs) and all trend
estimates with 95% CIs.

In-depth Interviews

Qualitative data collection was conducted at the two
academic-affiliated family medicine and internal medicine
clinics that contributed the highest percentage of patients to
the quantitative dataset, 26.4% and 17.7% respectively, within
the study’s health system from October 2018 to April 2019.
To determine the sampling frame for the qualitative study, we
queried the quantitative dataset to identify the names of all
physicians listed as a patient participant’s PCP during the
study period. The resulting sampling frame was all PCPs
who were both currently employed by either of the two clinics
and listed as a PCP within the study’s patient sample. All 39
eligible providers were invited to participate. PCPs were
recruited via email and received a $20 gift card for participa-
tion in the 30-min interview. The interviewer’s guide was
informed by the Awareness-to-Adherence Model of Clinical
Guideline Compliance8 and questions assessed EHR use for
diabetes prevention and awareness of, agreement with, and
adherence to the 2015 USPSTF abnormal blood glucose rec-
ommendation. In-depth interviews were audio-recorded and
transcribed. The interviewer collected demographic informa-
tion on PCP’s gender, number of years in practice, and percent
of time spent seeing patients. Data was managed using
Atlas.ti® 8 software.

Analysis.Methods from directed content analysis were used to
analyze qualitative data.17 A codebook was developed a priori
based on the Awareness-to-Adherence Model and the inter-
view guide. This codebook was iteratively refined by review-
ing the first nine transcripts and additional codes were derived
by highlighting words from the text that appeared to capture
key thoughts or concepts. The resulting codebook included
codes from the theoretical framework, interview guide, and de
novo topics identified inductively. Categories were then used
to organize and group codes into meaningful clusters.17 Codes
were applied to the entire dataset. Two investigators coded all
interviews using the final codebook. All discrepancies be-
tween coders were reviewed and resolved through dialog

between the coder and the first author. Matrices were used to
visually represent data and to facilitate analysis by organizing
and reducing data.

RESULTS

Interrupted Time-Series

We identified 33,444 patients with at least one primary care
visit during our study period and who met the 2015 USPSTF
Abnormal Blood Glucose Guideline (i.e., aged 40–70 years
and BMI ≥ 25 kg/m2). We identified 5598 patients with
prediabetes-ranged laboratory values (FBG: 100–125 mg/dL,
HbA1C 5.7–6.4%, OGTT: 2-h glucose 140–199 mg/dL).
Patient characteristics for both samples are found in Table 1.
For each analysis, patient data were aggregated monthly.
Screening. Across the study period, only 20.88% of patients
eligible for screening were screened for diabetes. Table 2 and
Figure 1 provide the results of the segmented regression
analysis assessing monthly abnormal blood glucose
screening rate as the outcome. Table 2 provides the
coefficients and 95% CI with statistical significance for the
rate and slope before recommendation change, after online
release of the recommendation, and after print release of the
recommendation. The baseline screening rate was 14.63%.
Overall, the slope of abnormal blood glucose screening
increased by 1.14% per year before the release of the 2015
USPSTF recommendation (95% CI, 0.95 to 1.34%). There
was no immediate change in screening rates after the first
online release; however, after the print release (and
coincidental lag of the online release), the trend for screening
rates was significantly steeper compared to the pre-

Table 1 Patient Sample Characteristics, 2014–2017

Percent of patients assessed
for screening based on 2015
USPSTF recommendation
eligibility (N = 33,444)

Percent of patients with
prediabetes-ranged lab-
oratory values
(N = 5598)

Race
White 66 54
Black 24 36
Other 10 10
Age, years
40–49 31 21
50–59 35 38
60–70 34 41
Gender
Male 45 43
Female 55 57
Body mass index
25–
29.9

47 30

> 30 53 70
Hypertension
Yes 35 55
Insurance
Any
private

80 79

Public
only

20 21
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recommendation trend (1.41% per year in post-period [95%
CI, 1.20, 1.63], p value for difference < 0.05).

Referral to Behavioral Interventions. Across the study
period, only 2.5% of patients with prediabetes were referred
to behavioral interventions. Table 3 and Figure 2 provide the
results of the segmented regression analysis using monthly
referral to behavioral intervention as the outcome. Table 3
provides the coefficients and 95% CI for the rate and slope
before recommendation change, after online release of the
recommendat ion, and af ter pr in t re lease of the
recommendation with statistical significance. Overall, the
slope increased by 3.98% per year prior to the release of the
2015 guideline (95% CI, 2.74 to 5.23%). After the online
release of the guideline change, however, there was a
statistically significant decrease in referral rate by 7.43% (to
− 3.44% per year [95% CI, − 4.35 to − 2.53]). After the print
release, the referral rate bounced upward by 3.28%, to a final
slope equivalent to the horizontal, of − 0.16% (95% CI, − 0.38
to 0.05).

In-depth Interviews

A total of 20 PCPs participated in interviews (52% response
rate), 9 from family medicine and 11 from internal medicine.
Physicians were evenly split between women and men, 80%

were less than full-time in clinic and 25% had less than 10
years in practice. We organized qualitative findings using the
Awareness-to-Adherence Model and present illustrative
quotes related to the model in Table 4.
Awareness.Most PCPs were not only unaware of the revised
2015 USPSTF guideline but could not cite any USPSTF
guideline related to abnormal blood glucose. Of those who
could c i t e a USPSTF abnormal b lood g lucose
recommendation, half cited the 2015 USPSTF guideline
while the rest cited the 2008 guideline. Furthermore, most
physicians who could recite the guideline only mentioned
the screening portion of the recommendation and rarely
mentioned the referral to behavioral intervention portion.

Agreement. While all PCPs agreed with the revised USPSTF
screening guideline after being told about it, many physicians
felt that patients with obesity younger than 40 years should
also be screened and mentioned this as part of their clinical
practice.
Not all PCPs agreed with the 2015 USPSTF guideline’s

recommendation to refer adults found to have prediabetes to
intensive behavioral interventions. Most PCPs felt that, in
theory, intensive behavioral interventions were a good treat-
ment option for prediabetes but felt that, in practice, many
patients, communities, and clinics did not have the resources
or time to implement and/or adhere to intensive programs.

Table 2 Segmented Regression Parameters and Confidence
Intervals for Change in Monthly Abnormal Blood Glucose

Screening Rate

Parameter Estimate (%
change per month)

(95% CI)

Intercept (baseline rate) 14.63 (14.46,
14.8)

Trend before recommendation
change

1.14 (0.95,
1.34)

Trend after online release of
recommendation change

0.47 (− 0.43,
1.38)

Trend after print release of
recommendation change

1.41 (1.20,
1.63)
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Fig. 1 Monthly percent of patients screened for abnormal blood glucose over time.

Table 3 Segmented Regression Parameters and Confidence
Intervals for Change in Monthly Referral to Behavioral

Interventions Rate

Parameter Estimate (%
change per month)

(95% CI)

Intercept (baseline rate) 0.44 (− 0.62,
1.51)

Trend before recommendation
change

3.98 (2.74,
5.23)

Trend after online release of
recommendation change

-3.44 (− 4.35, −
2.53)

Trend after print release of
recommendation change

-0.16 (− 0.38,
0.05)
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Adoption, Adherence, and Utilization of the EHR for
Diabetes Prevention. Physicians felt that they were adhering
to the screening portion of the revised recommendation, even
if they were not formally familiar with it. When commenting
on their own screening behaviors, PCPs often stated that they
were likely not screening patients who were overweight and
were more likely to screen patients with obesity. Few PCPs
mentioned both age and BMI, the two criteria from the 2015
USPSTF recommendation, when asked what factors they
consider when deciding to screen a patient for abnormal
blood glucose with most providers citing that they screened
patients who were hypertensive, who “looked obese,” or who
had a family history of diabetes.
Regarding referral to intensive behavioral interventions,

many physicians felt conflicted. While most agreed that refer-
ral to intensive behavioral interventions was a good option for
prediabetes treatment, PCPs believed that many of their
patients did not have the resources (e.g., time, finances, trans-
portation) to engage in intensive programs and that older,
retired patients tended to have the time and resources to

effectively engage in these programs. Many PCPs were hesi-
tant to make inefficient referrals that their patients would not
be able to undertake especially if these referrals could lead to
out-of-pocket costs for their patients. Physicians were gener-
ally unaware of any available intensive programs and even if
they were, they often were not aware of specific programs in
patients’ communities to which they could refer. Furthermore,
the health system did not have a formal process for referral to
community programs and many providers were unsure how to
make external referrals. Less than half of physicians stated that
they referred to community programs for diabetes prevention
with less than a third saying that they referred patients to the
National Diabetes Prevention Program. In sum, there was little
awareness of the 2015 USPSTF recommendation but much
agreement with the recommendation, while recommendation
adoption and adherence were low.
Overall, physicians used the EHR for diabetes prevention in

the following ways: (1) to order screening tests for patients, (2)
to review and communicate screening results to patients, (3) to
refer patients to clinic-based nutritionists, (4) to add prediabe-
tes to patients’ problem lists, and to (5) document behavioral
counseling related to prediabetes in clinical notes.
EHR-related facilitators to diabetes prevention included the

ease of ordering screening tests (for non-Medicare patients),
communicating screening test results to patients (who opted in
and utilized these services), and making health system–based
and clinic-based referrals (for those services offered within the
clinic/health system). When asked what strategies could be
used to improve health system–wide diabetes prevention
efforts, 70% of PCPs interviewed recommended best practice
alerts as a strategy to help identify patients who needed to be
screened (based on guideline recommendations) and to iden-
tify patients with prediabetes who needed behavioral referrals
or counseling. The main EHR-related barrier to diabetes pre-
vention was difficulty in referring patients to programs/
services outside of the health system. For example, many
physicians did not refer patients to community-based pro-
grams because there was no clear, EHR-based mechanism to
do so.
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Fig. 2 Monthly percent of patients referred to behavioral interventions over time.

Table 4 PCP Perspectives on 2015 USPSTF Abnormal Blood
Glucose Recommendations—Awareness to Adherence and

Illustrative Quotes

Awareness
Provider 17: I probably have looked at it, but there’s so many guidelines
I couldn’t tell you exactly what it says.
Provider 2: I’m kind of familiar with it, but I don’t know the details in
terms of I couldn’t memorize it or say it back to you.
Agreement
Provider 11: I certainly agree with the obese piece. Forty and seventy,
I actually think that screening people a little bit earlier is helpful.
Provider 16: So I think from an ideal situation it’s a good
recommendation. And I think in practice it’s harder to implement.
The referral process as opposed to the screening process. Screening
someone is easy. Getting in a follow-up on a regimented thing, even if
it’s five or six visits over the course of six months, it might be harder for
some of my patients.
Adoption and Adherence
Provider 13: I try to follow U.S. Preventive Services Task Force
Guidelines. I don’t always follow them though ‘cause sometimes I don’t
remember.
Provider 10: As far as the referral to the behavioral interventions,
I would say that in practice I don’t do that very frequently, and maybe
part of it on my part is that I think that I worry that patients may not
have the time or resources to do that.
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DISCUSSION

Our study had several key findings that shed light on the
impact that the 2015 USPSTF abnormal blood glucose rec-
ommendation had on clinical practice. First, we observed an
upward trend in abnormal blood glucose screening over time,
which became more pronounced after both phases of the 2015
USPSTF abnormal blood glucose recommendation release.
However, in contrast to what we expected, the trend of referral
rates to behavioral interventions for those identified with
prediabetes, which had been increasing significantly before
the USPSTF recommendations, was flattened after their re-
lease. In-depth interviews with PCPs did not elucidate reasons
for this change. Of note, trend changes aside, the rates of
diabetes screening and referral to behavioral interventions
were low throughout the study period.
Qualitative findings utilizing Pathman’s Awareness-to-

Adherence Model shed an interesting light on our quantitative
findings. While our quantitative findings demonstrated low
rates of screening for abnormal blood glucose and referral to
behavioral interventions, most clinicians self-reported that,
although they were unaware of the 2015 recommendations,
once described, they believed their screening and referral
behaviors aligned with them. This finding suggests that pro-
viders may substantially overestimate the extent to which they
are carrying out the indicated clinical practices. In a systematic
review of studies assessing the Awareness-to-Adherence
Model and its application to clinical guideline implementation,
Mickan et al. found that, although guideline awareness usually
precedes agreement, in instances where guidelines are poorly
disseminated or there is widespread consensus regarding ap-
propriate practice, agreement can occur without awareness, as
was seen in our study.7 Also consistent with our findings,
Mickan et al. noted that clinicians’ self-reporting of
guideline-related behaviors tends to overestimate adherence
to the guideline.7

Findings from our study complement those reported by
Mainous et al. and Tseng et al. which assessed physician
perspectives on and knowledge of diabetes prevention strate-
gies.18, 19 Utilizing a survey sample of 1248 family physicians,
Mainous et al. found that, in regard to utilization of diabetes
prevention guidelines, only 52.4% of physician participants
reported following national guidelines (e.g., UPSTF or Amer-
ican Diabetes Association) and one-third of the respondents
were uncertain whether the screening and care they provided
were consistent with clinical guidelines.18 Mainous et al. also
found that academic family physicians in the USA do not
universally embrace screening for and treating prediabetes as
a diabetes prevention strategy.18 In a survey sample of 140
primary care providers from multispecialty practices affiliated
with one academic health system, Tseng et al. found that, on
average, PCPs selected 8 of the 11 correct factors for abnormal
blood glucose screening with only 39% of PCPs selecting all
the medical risk factors recommended by published guide-
lines.19 Tseng et al. also found that only 11% of providers

selected referral to a behavioral weight loss program as the
best/recommended initial management approach for patients
with prediabetes. Most providers selected lack of weight or
nutrition resources, lack of motivation, and patients’ physical
limitations for physical activity as barriers to lifestyle
changes.19 Taken together, our studies highlight PCPs’ lack
of adoption of diabetes prevention–related clinical guidelines
in practice, lack of knowledge about diabetes risk factors
recommended for screening, and incomplete knowledge on
evidence-based recommendations for prediabetes treatment.
There are important clinical implications of our findings. In

our study, many physicians were unaware of the updated
screening criteria, were unaware of local options for intensive
behavioral interventions to which they could refer patients,
and cited the lack of a formal, health system–wide referral
process as a barrier to recommendation adoption and imple-
mentation. Furthermore, most PCPs interviewed recommen-
ded best practice alerts integrated in the EHR to improve
health system–wide diabetes prevention efforts. Given these
findings, the EHR may be a good platform for coordinating
system-wide provider- or patient-level interventions. For ex-
ample, Nhim et al. found in a cross-sectional web-based
survey of 2006 PCPs that the odds of screening patients for
abnormal blood glucose were significantly higher among
those who used EHRs to manage patients with prediabetes
compared to those who did not; the odds of referring patients
with prediabetes to a CDC-recognized DPP was significantly
higher for providers who had heard of such programs and
among providers who practiced in areas with a high ratio of
programs to total PCPs.20 Moreover, Chambers et al. found
that modifying the EHR system to facilitate patient referrals to
the NDPP in combination with a provider education interven-
tion increased and sustained clinic-based NDPP referrals.21

This research highlights the importance of the EHR in facili-
tating screening and referrals and the opportunity to automate
referrals to community-based, intensive lifestyle interventions
to overcome physician barriers.
Our study goes beyond prior research by simultaneously

providing quantitative estimates of the implementation of the
2015 USPSTF abnormal blood glucose guideline along with
qualitative insights about the factors that contributed to low
implementation, including providers’ awareness, agreement,
adoption, and adherence to this guideline. However, there are
limitations to our study. First, our study was conducted in a
single, albeit large, academic health system, which limits the
internal validity of our findings—since we only had data on
patients’ interactions with this healthcare system—as well as
the generalizability of our findings to other contexts. Further-
more, diabetes screening and referral to behavioral interven-
tion practices as well as access to services (e.g., on-site nutri-
tionist, diabetes education) could vary by clinic site. We also
only assessed recommendation implementation for 18 months
post-recommendation release and it is possible that the guide-
line may have taken longer to be fully implemented. However,
given that most of the PCPs interviewed more than 3 years
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after recommendation release were still unaware of the guide-
line, we do not feel that extended quantitative follow-up would
have yielded much different results. There were no plausible
negative control variables or populations available to us to
address potential residual confounding in the interrupted time-
series analysis.22 Physicians who responded to interview
requests may have had more interest in diabetes prevention
than those who did not. We also only interviewed physicians
but other team members or clinic staff such as nutritionists or
diabetes educators have valuable input on diabetes screening
and prediabetes treatment practices. Lastly, if physicians did
not document diagnoses or referrals in the appropriate EHR
fields, our estimates of clinician screening and referrals may be
incorrect though it would likely be non-differential given
limited awareness of the recommendations. Since this study’s
health system did not have a formal referral process for inten-
sive behavioral interventions, such as the Diabetes Prevention
Program, the findings reported pertain to any behavioral inter-
vention with a formal referral process in the EHR; to assess
this limitation, we conducted a chart audit of PCP notes for
100 randomly selected patients from our sample and found no
mention of referral to intensive behavioral interventions in
chart text.
Implementation studies are vital in assessing the extent to

which the implications of research findings are incorporated
into usual care. More than 80% of US adults have annual visits
with primary care providers.23 This makes PCPs a key mode
for delivery of evidence-based diabetes prevention interven-
tions by identifying patients with prediabetes, counseling them
on behavioral changes, and referring them to intensive behav-
ioral interventions. Our study results suggest significant op-
portunities to improve diabetes prevention efforts within
health systems by (1) promoting awareness of USPSTF clin-
ical recommendations and (2) implementing EHR modifica-
tions that both identify patients to be screened based on
guideline recommendations and facilitate referral of those with
prediabetes to intensive behavioral interventions. In this way,
we have the potential to improve patient care and reduce
diabetes incidence.
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