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Abstract

Measuring adherence to 2015 US Preventive Services Task Force (USPSTF) diabetes prevention
guidelines can inform implementation efforts to prevent or delay type 2 diabetes. A retrospective
cohort was used to study patients without a diagnosis of diabetes attributed to primary care clinics
within two large healthcare systems in our state to study adherence to: 1) screening at-risk patients
and 2) referring individuals with confirmed prediabetes to participate in an intensive behavioral
counseling intervention, defined as a CDC-recognized Diabetes Prevention Program (DPP).
Among 461,866 adults attributed to 79 primary care clinics, 45.7% of patients were screened, yet
variability at the level of the clinic ranged from 14.5% to 83.2%. Very few patients participated in
a CDC-recognized DPP (0.52%; range 0%-3.53%). These findings support the importance of a
systematic implementation strategy to specifically target barriers to diabetes prevention screening
and referral to treatment.
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Introduction

Type 2 diabetes mellitus (T2DM) is preventable, expensive, and impacts many American
lives. The Diabetes Prevention Program (DPP) demonstrated sustained effectiveness in
decreasing T2DM incidence through lifestyle changel:2 and it has been translated into
community-based and primary care settings. However, data to guide benchmarking of
diabetes screening and participation in intensive behavioral counseling are lacking. While a
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recent report suggests the longest decline of new US diabetes cases since 2009,3 high-risk
groups continue to experience higher incidence.

The US Preventive Services Task Force (USPSTF) recommends screening every 3 years for
abnormal blood glucose in adults aged 40-70 years who are overweight/obese while
referring individuals with abnormal glucose values to intensive behavioral counseling.*
Research studies have documented health® and cost benefits® to patients with
implementation of USPSTF guidelines,”:8 but lack of knowledge among providers persists
for screening, diagnosing and managing prediabetes.®

This study combines screening and DPP participation data from two healthcare systems
delivering most of the clinical care in our state. The objective is to report baseline adherence
to USPSTF guidelines and provide the foundation for future research that utilizes quality
improvement and implementation science methods to improve fidelity to evidence-based
best practices for prediabetes.

Participating Clinics

Clinical data were collected from two healthcare systems in our state. This included a
community-based, non-profit, integrated healthcare delivery system that provides more than
half of all healthcare services within our state and an academic healthcare system with an
affiliated health plan and community-based outpatient clinics. Together, they deliver 85% of
care in our state. Eligible primary care clinics included family medicine, internal medicine,
and geriatrics. Patients attributed to other medical specialties (e.g., cardiology), pediatric
clinics or clinics with < 100 patients were excluded.

Target Patient Population

Data from adults (aged = 18 years) who received care from either healthcare system between
2016-2018 were abstracted from the respective Enterprise Data Warehouses. Individuals
attributed to a primary care clinic without a diagnosis of diabetes were considered eligible.
This study was approved by both healthcare system institutional review boards (IRB
#1050695).

Adherence to US Preventive Services Task Force Guidelines measures

In 2015, USPSTF recommended two evidence-based diabetes prevention guidelines: 1)
screening at-risk patients and 2) referring individuals with prediabetes to intensive
behavioral counseling intervention.* Both guidelines were grade B evidence level indicating
“there is high certainty that the net benefit is moderate to substantial”.# Commercial health
plans typically reimburse grade B indications.

Screening for diabetes: Eligible patients were aged 40-70 years with Body Mass Index
>25 kg/m? and =1 outpatient encounter during the 36-month measurement period. Screening
was defined as having = 1 screening test (HbA1C or Fasting Plasma Glucose) during the 3-
year period.
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Participation in Intensive Behavioral Counseling: Eligible patients were individuals
with an outpatient encounter during the study period and documentation of confirmed
prediabetes (HbAlc 5.7-6.4% or Fasting Plasma Glucose 100-125 mg/dL). Participation in
an Intensive Behavioral Counseling program was defined by those that who participated in a
CDC-recognized DPP—a program that is the most universal form of intensive behavioral
counseling for individuals with prediabetes across the country.

An additional measure was calculated for the community-based, integrated healthcare
delivery system patients only. This institution offers 3 different DPP interventions: CDC-
recognized DPP and two lower intensity, evidence-based behavioral counseling
interventions.1%.11 DPP interventions have previously been described and evaluated.1213 For
this measure, we counted patients who participated in any of 3 DPP interventions.

Other demographic data variables: Patient demographic data within each clinic were
collected and averaged among patients meeting study criteria. Data included risk factors for
diabetes: aged 40-70 years, male sex, high risk race/ethnicity, body mass index = 25 kg/m2,
Medicare insurance, and individuals with confirmed prediabetes.

Statistical Analysis.

Descriptive statistics within each clinic are presented. For each, we calculated an adherence

rate to each USPSTF evidence-based guidelines. Rates were visualized by patient panel size
to determine if variation could be explained by this variable. Analyses were conducted using
Stata 12.0 (Stata Corp, College Station, TX).

Results

Study Population

A total of 581,900 patients were identified with an outpatient encounter during 2016-2018
with 461,866 (79.4%) served by the community-based, integrated healthcare delivery system
and 120,034 (20.6%) by the academic healthcare system (Figure 1). Of these, 489,444
patients among 79 clinics met inclusion criteria. Of the study population, 151,981 (31.5%)
were eligible for diabetes screening and 37,443 (7.7%) had confirmed prediabetes. Less than
half were aged 40-70 years (41.7%), male (45.5%), and identified as a high-risk race/
ethnicity (12.7%) (Supplemental Digital Content1).

Adherence Rates to US Preventive Services Task Force Guidelines measures

The median percentage of patients who received diabetes screening was 45.7% (range
14.5%-83.2%) and 0.52% with prediabetes (range 0%-3.53%) participated in CDC-
recognized DPP program. Clinics varied substantially in diabetes screening rates (Figure 2)
and DPP program participation (Figure 3), but no clear pattern was seen by panel size. When
including the additional interventions delivered by the community-based, integrated
healthcare delivery system, the median participation was 12.7% (range 01%-30.4%) (Figure
4).
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Limitations

Data for screening and participation services delivered outside of the two healthcare systems
were not available. Because we used data from two institutions, there may be
misclassification due to coding differences. There was an inability to account for a patient’s
readiness to engage or insurance coverage for screening or intervention, both factors that
could participation rates. Other clinic or institution level factors were not assessed.

Discussion

In this large, multi-center cohort representing the majority of care in our state, we observed
substantial variation across primary care clinics in the quality of diabetes prevention
services, measured by adherence to USPSTF guidelines. Participation in a CDC-recognized
DPP curriculum was low (<1%) across the study population. Participation rates were higher
in clinics (~13%) that also offered less intensive, evidence-based interventions. Variability
was not related to clinic panel size.

Measuring adherence to USPSTF guidelines at a population level is suboptimal and
benchmarking across systems does not exist. National quality indicators for health systems
and payers (e.g. Medicare Stars Ratings, Merit-based Incentive Payment System) do not
include diabetes prevention in their activities rather only management of diabetes post
diagnosis. Previous studies have documented adherence rates of 25% to 51% to 2008
USPSTF diabetes screening guidelines recommending screening for asymptomatic adults
with elevated blood pressure.141% We did not find comparable screening studies using 2015
USPSTF guidelines. Our participation results were consistent with a nationally
representative sample of 28,354 individuals who self-reported “ever participating in a year-
long program to prevent diabetes”.16 Higher participation rates for clinics that offered other,
lower intensity interventions may suggest that patients prefer less intensive interventions and
could be considered as an avenue to nudge participants towards higher intensity programs
over time.

Conclusion:

Within a large, multi-center cohort, less than half of eligible adults were screened for
diabetes and very few with prediabetes participated in treatment. Given the prevalence of
prediabetes and in absence of a systematic implementation strategy, many patients are not
aware of their prediabetes conditions, resulting in a health care failure to adequately prevent
diabetes. Focusing efforts on surveillance of screening, referral, and participation needs to be
a significant focus and a necessary investment for health systems to achieve our goal of
preventing diabetes.

Implications:

Screening, diagnosing, and managing prediabetes is an effective approach to prevent or
delay type 2 diabetes in people with prediabetes. Currently, eighty-four million Americans
have prediabetes and 9 out 10 of these individuals are unaware that they have this condition.
If left unchecked, it is estimated that there will be a 25% increase in the number of patients
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with type 2 diabetes that will need chronic disease management in the next 5 years—a
substantial proportion of whom who will need care delivered in currently under-resourced,
overburdened primary care clinics.

CDC-recognized behavior change programs are included in the health benefit plans of many
private health insurers and the Medicare Diabetes Prevention Program has recently extended
the insurance coverage to Medicare beneficiaries. However, no national quality measures
exist in the U.S. for use at the individual physician/group practice level that would guide
improvement and awareness efforts. Data to guide benchmarking of diabetes screening and
participation in intensive behavioral counseling across large populations and health systems
are lacking. The high prevalence of risk characteristics, patient volume and substantial
provider variability in diabetes screening frequency and referral to treatment highlight the
importance of using a systematic implementation strategy to improve fidelity to evidence-
based best practices for prediabetes.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Screening Screening Total n=151,981
n=113,191 n= 38,790 Screened: 45.7%
Y v
Eligible for Treatment*
Identified with Identified with
Confirmed Prediabetes Confirmed Prediabetes Total n= 37,443
n= 24,121 n= 13,322 Participated in Treatment:
0.52%
Figure 1:

Consort Diagram. Includes eligible population from two healthcare systems in our state who
are attributed to a primary care practice, and eligible for screening and diabetes prevention
treatment according to the US Preventive Services Task Force guidelines.

*According to 2015 US Preventive Services Task Force (USPSTF) Abnormal Blood
Glucose Guidelines
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% who completed diabetes screening according to USPSTF guidelines
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Figure 2- Variation in panel size of patients and diabetes screening adherence according to US
Preventive Services Task Force (USPSTF) guidelines across 79 primary care clinics.

Each clinic’s panel size is indicated by the black line, with the percentage of patients who
complete diabetes screening by clinic as indicated by the gray diamond. USPSTF diabetes
screening adherence was defined by receiving at least 1 screening test (either HbA1C or
Fasting Plasma Glucose) during the 3 years prior to their first outpatient encounter date
among patients 40-70 years of age who have a body mass index =25 kg/m?.
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% who participated in Intensive Behavioral Counseling program according to USPSTF guidelines
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Figure 3. Variation in pand size of patients and percentage of patients who participatein an
Intensive Behavioral Counseling program according to US Preventive Services Task Force
(USPSTF) guidelines across 79 primary careclinics.

Each clinic’s panel size is indicated by the black line, with the percentage of patients who
participate in an Intensive Behavioral Counseling program by clinic indicated by the gray
diamond. Participation in an Intensive Behavioral Counseling program was defined by
participating in a CDC-recognized Diabetes Prevention Program among patients with
confirmed prediabetes in accordance to USPSTF diabetes prevention guidelines.

J Healthc Qual. Author manuscript; available in PMC 2022 January 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuely Joyiny

Brunisholz et al. Page 11

Percent
0% 3% 10% 15% 20% 25% 30% 35
—
—p
*
— *
=
—
s
%
.
— -
— -
.L
— *
-
»
—— 0.
Clinics — . .
+ *
L)
L4
3
-
— *
.
L
-
-
.
-
— -
L
— L
*
— -
*
- »
— L
*
— -
— L
— .
L
k .
0 5,000 10,000 15,000 20,000 25,000
Count of patient panel
% who participate in a lower intensity, e Count of patient panel
evidence-based Behavioral Counseling
Intervention
Figure 4-

Variation in panel size of patients and percentage of patients who participate in lower
intensity, evidence-based Behavioral Counseling Interventions across only primary care
clinics within the community-based, integrated healthcare delivery system (n=66). Each
clinic’s panel size is indicated by the black line, with the percentage of patients who
participate in a lower-intensity, evidence-based Behavioral Counseling Intervention by clinic
indicated by the black diamond. Lower-intensity, evidence-based Behavioral Counseling
Intervention was defined by participation in one of three different DPP intervention
modalities (including either CDC-recognized Diabetes Prevention Program, Medical
Nutrition Therapy, or Prediabetes 101).
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