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ABSTRACT
Shared medical appointments, which allow greater access to care and provide 
peer support, may be an effective treatment modality for prediabetes. We used 
a retrospective propensity-matched cohort analysis to compare patients attend-
ing a prediabetes shared medical appointment to usual care. Primary outcome 
was patient’s weight change over 24 months. Secondary outcomes included 
change in hemoglobin A1c, low density lipoprotein, and systolic blood pressure. 
The shared medical appointments group lost more weight (2.88 kg vs 1.29 
kg, P = .003), and achieved greater reduction in hemoglobin A1c (−0.87% vs 
+0.87%, P = .001) and systolic blood pressure (−4.35 mmHg vs +0.52 mmHg, 
P = .044). The shared medical appointment model can be effective in treat-
ing prediabetes.

Ann Fam Med 2021;19:258-261. https://doi.org/10.1370/afm.2647.

INTRODUCTION

More than 1 in 3 adults have prediabetes, and nearly three-quar-
ters of these will progress to diabetes.1,2 Diabetic complications 
such as microvascular dysfunction may already be present in 

patients with prediabetes.3 Treatment of prediabetes, primarily weight loss, 
is effective, yet only 23% of patients with prediabetes are treated.4

Patients may be undertreated due to lack of physician awareness, 
lack of resources, and lack of time. Shared medical appointments have 
the potential to reach more patients and provide additional resources, 
including peer support. Shared medical appointments are group visits 
that combine a medical visit with education and discussion around a com-
mon condition.5 In type 2 diabetes, shared medical appointments have 
been shown to improve glycemic control and/or slow disease progression, 
in some cases more than usual care.3,5-7 Only 1 study, by Cole et al, has 
evaluated a shared medical appointment for prediabetes; both groups lost 
weight at 3 months, and regained some at 1 year. The weight loss differ-
ence between the 2 groups was not statistically significant.8

This study aims to evaluate the effectiveness of shared medical 
appointments for prediabetes compared with a matched cohort of patients 
receiving usual care. We hypothesized that patients in the shared medical 
appointment group would lose more weight than controls. The success 
of shared medical appointments in diabetic patients, perhaps because of 
group support, led us to this hypothesis. Secondarily, we assessed the 
impact of attending a shared medical appointment vs usual care on gly-
cosylated hemoglobin A1c (HbA1c), low density lipoprotein (LDL) choles-
terol, and systolic blood pressure (SBP).

METHODS
This was a retrospective cohort study using electronic medical record data 
of patients who had at least 2 office visits during the study period with 
an internist, family physician, or nurse practitioner at 1 suburban primary 
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care practice in the Cleveland Clinic Health System 
from June 2012 through December 2016.

The shared medical appointment patients had an 
initial shared medical appointment (index visit) during 
the study period. This appointment lasted 90 minutes, 
included 8-10 patients, and was facilitated by a fam-
ily physician and diabetes educator. During this initial 
appointment each patient received 10-15 minutes of 
individual discussion with the cofacilitators. Pertinent 
laboratory test results were reviewed with the group 
and personal goals were set.

Our control population consisted of patients with 
prediabetes who were seen for either a wellness exam 
(International Classification of Diseases [ICD 9/10] V70.0/
Z00.00), prediabetes (790.21-.22/R73.02, 790.29/
R73.03), or weight management (783.21/Z71.3, 278.00/
E66.9-E66.01) within 1 month of the index visit. All 
patients had a HbA1c of 5.7% to 6.4% result from up to 
90 days before the index visit and were excluded if they 
were aged <18 years, pregnant, had a prescription for 
any weight loss medication, or had a diagnosis of diabe-
tes before their first HbA1c test during the study period.

We used descriptive statistics (Pearson’s χ2 test and 
2 sample t-tests) to compare the unmatched shared 
medical appointment and control groups and 2:1 
propensity matching to create comparable groups. 
We included baseline age, race, sex, body mass index 
(BMI), smoking status, statin use, metformin use, 

HbA1c, and zip code (to estimate median income) 
in the propensity score. After propensity matching, 
general linear mixed effects regression models were 
performed to identify the effect of the shared medi-
cal appointment group on changes in weight, HbA1c, 
LDL, and SBP. All tests were performed at a signifi-
cance level of 0.05. SAS 9.4 software (SAS Institute 
Inc) was used for analyses. This study was approved by 
the Institutional Review Board at Cleveland Clinic.

RESULTS
A total of 2,440 controls and 69 shared medical 
appointment patients were eligible for matching. Before 
matching, the shared medical appointment group had 
fewer White participants than the control group (52% 
vs 65%, P = .006). There were no differences in age, 
baseline weight, BMI, HbA1c, LDL, SBP, or smoking 
status. More patients in the shared medical appoint-
ment group were prescribed a statin (8.7% vs 2.9%, 
P = .006) and metformin (2.9% vs 0.25%, P <.001) 
before their first visit (Table 1).

The matched cohort included 135 control patients 
and 68 shared medical appointment patients (Table 
1). Figure 1A-D shows the baseline through 24-month 
outcomes based upon the linear mixed effect model. 
Over 24 months, shared medical appointment patients 
lost more weight than controls (2.88 kg vs 1.29 kg, 

Table 1. Baseline Demographics

Characteristics

Groups Before Matching Matched Groups

All 
(n = 2,509)

SMA 
(n = 69)

Control 
(n = 2,440)

P 
Value

Matched Control 
(n = 135)

Matched SMA 
(n = 68)a

P 
Value

Age, mean (SD), y 60 (13.2) 60 (9.6) 60 (13.3) .736 60 (15.2) 60 (9.6) .860

Race, No. (%)

White 1,620 (64.6) 36 (52.2) 1,584 (64.9) .006 76 (56.3) 36 (52.9) .900

Black 753 (30) 32 (46.4) 721 (29.5) 57 (42.2) 31 (45.6)

Asian/other 136 (5.4) 1 (1.4) 135 (5.5) 2 (1.5) 1 (1.5)

Sex

Female, No. (%) 1,515 (60.4) 48 (69.6) 1467 (60.1) .110 100 (74.1) 47 (69.1) .460

Smokersb, No. (%) 185 (7.5) 3 (4.3) 182 (7.6) .320 4 (3.0) 3 (4.4) .690

Baseline weight, mean (SD), kg 89 (22.3) 91 (18.1) 89 (22.4) .473 90 (21.2) 91 (18.2) .842

BMI, mean (SD), % 32 (6.8) 32 (6.4) 32 (6.8) .339 33 (6.8) 32 (6.4) .615

LDL, mean (SD), mg/dL 108 (36.6) 110 (30.9) 108 (37.3) .669 113 (32.5) 109 (30.3) .560

HbA1c, mean (SD), % 6 (0.2) 6 (0.2) 6 (0.2) .203 6 (0.2) 6 (0.2) .729

SBP, mean (SD), mmhg 129 (16.1) 132 (15.0) 129 (16.1) .103 129 (17.3) 132 (14.9) .215

Metformin use, No. (%) 8 (0.3) 2 (2.9) 6 (0.3) <.001 2 (1.5) 1 (1.5) .990

Statin use, No. (%) 77 (3.1) 6 (8.7) 71 (2.9) .006 9 (6.7) 5 (7.4) .860

Median income, mean (SD), 
USD, ×1000

62 (20) 61 (21) 62 (19) .500 60 (22) 62 (22) .572

BMI = body mass index; SBP = systolic blood pressure; HbA1c = hemoglobin A1c; LDL = low-density lipoprotein; SMA = shared medical appointment.

a One SMA patient excluded in propensity matching due to missing lab work.
b Smoking status missing for 37 patients.
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P = .003). Control patients’ HbA1c increased by 0.87% 
vs a decline of 0.87% in the shared medical appoint-
ment group (P = .001). By the conclusion of the study 
period, 25% of shared medical appointment patients 
and 16% of control group patients had been prescribed 
metformin (P = .14). The SBP increased by 0.52 mmHg 
for controls and decreased by 4.35 mmHg for shared 
medical appointment patients (P = .04). LDL declined 
by 5.72 mg/dl in the control group vs 0.9 mg/dl in the 
shared medical appointment group (P = .63).

DISCUSSION
Over a 24-month period, patients with prediabetes 
participating in our shared medical appointment 

group lost more weight and had greater reductions in 
HbA1c and SBP than control patients. The weight loss 
and HbA1c reduction were not solely attributable to 
medication effect, even though some patients in both 
groups were eventually prescribed metformin. These 
results differed from Cole et al’s randomized trial in 
which both groups lost weight at 3 months and par-
tially regained some weight at 1 year, but the weight 
loss difference was not statistically significant.8

Our patient population is similar to Cole’s study 
of patients with prediabetes who attended shared 
medical appointments in terms of age (60 years vs 
58 years), BMI (32 vs 31) and baseline HbA1c (6.0% 
vs 5.9%). A higher percentage of our patients were 
women (74% vs 46%). In Cole’s study the control 

Figure 1 A-D. Outcomes of matched cohorts based on linear mixed effects model.

HbA1C = hemoglobin A1c; LDL = low density lipoprotein; SBP = systolic blood pressure; SMA = shared medical appointment.
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group attended 1 counseling session with a dietician 
while the shared medical appointment group partici-
pated in 3 nutrition-based appointments. Our control 
group received usual medical care which typically 
does not include substantial nutrition counseling. 
Importantly, Cole’s study had a smaller sample size (34 
shared medical appointment participants and 31 con-
trols) which may have been underpowered to detect 1 
kg of weight loss at 2 years. Our retrospective obser-
vational design leaves room for confounding variables, 
though we did attempt to control for this using pro-
pensity matching and conducted further analyses to 
determine if prescriptions started during the study 
could have accounted for the differences.

Our study limitations include the retrospective 
design, the single site of care, and possible selec-
tion bias in that patients attending a shared medical 
appointment may have different motivations.

In conclusion, shared medical appointments may 
provide an effective mode of treatment for patients 
diagnosed with prediabetes. The group support seems 
to be an important ingredient to continued progress 
in lifestyle modifications. As the prediabetes epidemic 
grows, more research is needed to determine how to 
best implement this option within health care systems.

To read or post commentaries in response to this article, go to 
https://www.Ann​Fam​Med.org/content/19/3/258/tab-e-letters.
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