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For nearly two decades, research has held that 
at the time of diagnosis with diabetes or 
prediabetes, standard of care is to recommend 
lifestyle recommendations including weight loss, 
decreasing concentrated carbohydrate intake, and 
regular exercise (Diabetes Prevention Program 
(DPP), 2002). Multiple studies have validated the 
recommendation (Twohig et al, 2019; Mayer, 2019). 
Effective “lifestyle modifications'' in diet and 
exercise decrease the rate of progression from pre-
diabetes to diabetes (DPP, 2002; Jalilian, 2019), a 
decrease in weight, as well as reduction of risk of 
complications (DPP, 2002). However, such studies 
have depended on highly controlled programs; few 
studies have explored the effectiveness of these 
recommendations in praxis. 

However, the impact of a communities
characteristics on patients’ response to providers’ 
instructions of diet and exercise is not well studied. 
Neither is there sufficient review of whether 
providers’ initial education is effective in practice. 

The study drew data from the patient community 
of ARMC Family Medicine. The study included all 
individuals age 18 and older, with initial diagnosis of 
pre-diabetes, as determined by a hemoglobin A1c 
(HbA1c) of 5.7-6.4. Individuals were not excluded 
on basis of race, ethnicity, or sex/gender. The study 
excluded pregnant individuals, patients with 
metformin allergy, patients with contraindications to 
metformin (such as late stage chronic kidney 
disease), patients with prior diagnosis of diabetes 
mellitus (rather than pre-diabetes), patients who 
have only had one HbA1c measurement or two 
within a period of less than 3 months. Data from 
2008 (the year of adoption of the current ADA 
diagnostic guidelines for prediabetes) (Davidson, 
Kahn, 2016) to present were included. Individuals 
were categorized based on whether they were 
prescribed metformin (the first line medication for 
diagnosis of diabetes mellitus), or provided 
education without medication (Standard of Care). 
Based on chart review, all patients received the 
current Standard of Care including verbal education 
from their physicians on the disease, dietary 
recommendations, exercise recommendations, and 
follow-up plans. Standard of Care is routinely limited 
to a 15 minute appointment; printed patient 
instructions are not standardized. 

The study conducted an two-sample t-test, 
comparing change in HbA1c (HbA1c1 - HbA1c2, or 
dA1c) before and after diagnosis of prediabetes 
among the two categories of care (Standard of Care 
or Medication). Due to the physiology of the HbA1c, 
the two measurements were required to be at least 
90 days apart. The alpha value applied was 95%. 
The study included 385 study individuals. 

The study sample included 385 individuals aged 
18 to 86 years old. 

The cohort of patients who received no 
medication but instructions on lifestyle modifications 
included 329 patients; the cohort of patients who 
received instructions and Metformin included 56 
patients. 

Time elapsed between lab draws ranged from 90 
days to 1937 (over five years between diagnosis 
and follow-up). The median time elapsed was 244.5 
days. 

Patients who did not receive metformin had a 
median change of A1c of +0.1 (range: -1.0 to +5.5), 
and standard deviation of 0.583. Those who did 
receive metformin had a median change of -0.1 
(range: -0.9 to +5.0), and standard deviation of 
0.791. The cohort of patients who received 
metformin had an average change in HbA1c of -
0.095; those without medication had an average 
change of +0.095 (increased, rather than 
decreased, by the same value). The difference 
was not statistically significant (p = 0.09). 

A two-sample t-test did not demonstrate a 
statistically significant difference in change in BMI. 

This retrospective, observational study failed to 
demonstrate superiority of lifestyle modifications over 
Metformin with education, or vice versa; in the primary care 
setting with little control over patient's resources, 
understanding, literacy, and engagement with physician 
instructions.

This study did not provide evidence robust enough to 
provide new practice guidelines, but challenges the 
generalizability of the standard of care established by DPP 
2002. This praxis application can act as a pilot study for 
further studies, whether prospective observational or 
randomized control trial, for further evaluation of practice 
guidelines. A follow-up study might include standardized, 
low-literacy appropriate reading material and/or a 
standardized explanation by providers; given to all patients. 
Involved patients would be randomized, and half would be 
offered metformin in addition. 

The failure to demonstrate superiority of lifestyle 
modifications over medication, in contrast to the 2002 
diabetes prevention program (DPP) research group study, 
is notably a pertinent negative study finding.  While the last 
nearly two decades of primary care practice has been 
directed by the findings of DPP, this study demonstrates 
that, without a well-funded, closely monitored lifestyle 
modification regimen, a different approach may be 
indicated. 

The purpose of this retrospective, 
observational study is to explore how diagnosis 
of pre-diabetes and initial provider-facilitated 
patient-education in the Family Medicine 
Department of Arrowhead Regional Medical 
Center (ARMC) impacts patients’ progression of 
A1c, when compared to education combined 
with medication.  
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