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Do Diabetes Group Visits Lead to
Lower Medical Care Charges?
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uring these times of tightly controlled resources, healthcare

organizations endeavor to deliver efficient and effective care

to patients with| type 2 diabetes 'mellitus (DM) consistent

with<American Diabetes Association (ADA) standards of
care.! The group visit (GV)model, initially developed'in a managed care
setting to improve efficiency and throughput of. patients by increasing
access and decreasmg backlogs of ‘patients awaiting appointments, is
promising. Prevmus studies?? in managed care have shown GVs to'be less
costly'and at least as effective as usual care in terms of quality. However,
a recent review of the literature did not find that GVs\substantially
reduced costs for individuals with DM.*

Research on GVs remainsin its infancy. Although more than a'dozen
articles®> 1 describing GVs have been ‘published, only 6 randomized
controlled t“rialszv3’5*8‘10*16 have been/teported on to date. Nod‘e of the lit-
erature regarding GVs for DM has showh notable cost results. Herein, we
evaluate whether GVs can lower healthcare utilization outpatient charges
for patients with DM. We also investigate whether the lack/of statistical-
ly significant findings in previous studies could have beén due to poten-
tial endogeneity of the GV variable in cost models.

METHODS

Study Population

This study was‘conducted. at the Adult Primary Care Center, Medical
University of South Carolina, serving approximately 6000 inadequately
insured patients (predominantly of minority races/ethnicities)

1012 patients with

Charleston. Using previously described procedures,
uncontrolled type 2 DM, defined as having a glycosylated hemoglobin
(A1C) level of greater than 8.0%, were identified and were invited to
participate. Willing patients were enrolled in the study after signing insti-
tutional review board—approved consent documents.

Research assistants blinded to study assignment contacted patients
by mail and telephone for baseline, 6-month, and 12-month data col-
lection, assisting those who needed help. Although patients received
modest compensation for transportation and for their time at each data
collection point, no patients received compensation for medical care.

Visit deposit fees for uninsured inter-

vention patients were decreased such
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that their annual onsite costs were
commensurate with those of unin-
sured control patients ($180 per year,

Objective: To evaluate whether attending diabetes
group visits (GVs) leads to lower medical care
charges for inadequately insured patients with
type 2 diabetes mellitus (DM).

Study Design: Randomized controlled clinical
trial.

Methods: Data were abstracted from financial
records for 186 patients with uncontrolled type 2
DM randomized to receive care in GVs or usual
care for 12 months. Mann-Whitney tests for dif-
ferences of means for outpatient visits (primary
and specialty care), emergency department

(ED) visits, and inpatient stays were performed.
Separate charge models were developed for
primary and specialty outpatient visits. Because
GV adherence is potentially dependent on un-
observed patient characteristics, treatment effect
models of outpatient charges and specialty care
visits were estimated using maximum likelihood
methods.

Results: Mann-Whitney test results indicated that
GV patients had reduced ED and total charges but
more outpatient charges than usual care patients.
Ordinary least squares estimations confirmed that
GVs increased outpatient visit charges; however,
controlling for endogeneity by estimating a treat-
ment effect model of outpatient visit charges
showed that GVs statistically significantly reduced
outpatient charges (P <.001). Estimation of a
separate treatment effect model of specialty care
visits confirmed that GV effects on outpatient
visit charges occurred via a reduction in specialty
care visits.

Conclusions: After controlling for endogeneity

via estimation of a treatment effect model, GVs
statistically significantly reduced outpatient visit
charges. Estimation of a separate treatment effect
model of specialty care visits indicated that GVs
likely substitute for more expensive specialty
care visits.
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representing $15 per month for intervention patients and
$45 per quarter for ADA guideline-recommended quarterly
visits for control patients).

Randomization and Blinding

Following collection of baseline study data, 186 patients
were randomly assigned to the intervention state (GVs) or to
the control state (usual care), stratified by race/ethnicity and
sex. On study completion, data and charges for outpatient
visits, emergency department (ED) visits, referral visits, and
inpatient stays were blindly abstracted by the outcomes man-
ager for the Department of Medicine from the UB-92 and
HCFA-1500 records for each patient.®

Intervention

Group visits were modeled after those of the Cooperative
Health Care Clinic developed by Beck et al.? Participating
physicians and nurses received onsite training by a senior
internist who previously conducted GV training, and all par-
ticipating staff members received a 3-hour educational session
from the coordinator/trainer for Cooperative Health Care
Clinic providers and staff.

Patients randomized to the intervention condition met
monthly for 12 months in groups of 14 to 17 patients in the
same building as the clinic, with the visits functioning as the
patients’ primary source of medical care. Physicians provided
care for medical needs not amenable to GVs (Papanicolaou
smears and rectal examinations) and any care needed between
scheduled GVs in one-on-one visits scheduled separately from
the GVs.

As with the Cooperative Health Care Clinic model, the
schedule provided for each visit to last 2 hours, with 10 to 15
minutes for “warm-up” and socialization, 30 to 45 minutes for
presentation of a health-related topic (facilitated by the physi-
cian or another team member with special expertise), and 60
minutes for one-on-one consultations with the physician.
Physicians performed key preventive measures (eg, pneumonia
and influenza vaccinations and foot examinations) at the GVs;
mammograms and Papanicolaou smears were performed sepa-
rately from the GVs. Although study participants guided the
GV educational topics, the content included core topics
appropriate for patients with DM such as nutrition, exercise,
and foot care.

Control Patients

Control patients received care in the clinic as usual,
including having access to a dietician and a diabetes educator.
The volume of patients at the Adult Primary Care Center, the

clinic structure, and the scheduling of patients did not provide

for consistency in patients’ providers at each visit. Therefore,
patients needing to be seen off schedule likely saw providers
other than their own.

The clinic staff attempted to follow the ADA standards of
care for patients having type 2 DM, with laboratory assess-
ments of A1C levels, quarterly visits (not consistently achiev-
able because of insufficient numbers of providers, staff, and
available appointments), ADA recommendations and those
of the Seventh Report of the Joint National Committee on
Prevention, Detection, Evaluation, and Treatment of High Blood
Pressure™!® for blood pressure control (£130/80 mm Hg for
patients with DM), and US Preventive Services Task Force
recommendations'® for cervical, breast, and colon cancer
screening. There were no differences in diabetes-specific treat-

ment between the 2 groups.

Charges

Charges for patients attending GVs and those for patients
receiving usual care were identical. Because the institution
in our study charges a visit deposit fee for patients without
insurance, and because group patients were to come month-
ly as opposed to quarterly for usual care patients (the mini-
mum recommended by the ADA for patients with type 2
DM), the institution decreased the visit deposit fee for
uninsured intervention patients such that it was comparable
to what uninsured usual care patients would pay during 1
year. Therefore, neither group paid more in visit deposit fees
than the other. Otherwise, charges for the patients were the
same, and both groups had to reconcile their accounts
accordingly; Medicare, Medicaid, and insured patients did
not have to pay the visit deposit fees. All patient charges
were based on the time that patients spent with the physi-
cian one-on-one, following evaluation and management
guidelines. Other healthcare utilization and charges (outpa-
tient visits, ED visits, and inpatient stays) were collected
from billing records in the Medical University of South

Carolina system.

Procedure

Of 506 eligible patients contacted, 186 met inclusion cri-
teria for the study, agreed to participate, signed informed con-
sent forms, and completed baseline assessments. Reasons for
not participating were inability to make the baseline data col-
lection appointment and transportation issues. Of enrolled
patients, 96 were randomized to receive care in GVs and 90 to
receive usual care for 12 months. During the study, 1 control
patient died of unknown causes, and 2 intervention patients
died (one of adenocarcinoma of unknown origin and the

other of severe electrolyte anomalies due to recently diag-
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nosed DiGeorge syndrome). Of 27 patients who withdrew (13
control and 14 group patients), all but 1 indicated a reason.
For these patients, data from the last observation were brought

forward for analysis.

Statistical Analysis

Charges (portioned into outpatient visits, ED visits, and
inpatient stays) were collected at the end of the study period
and included all resources used in the clinic, associated ED,
and hospital. Mann-Whitney tests were performed to analyze
differences in the mean charges by service (outpatient visits,
ED visits, and inpatient stays). If 2 groups tested have the
same distribution, the Mann-Whitney test determines the dif-
ferences in the means and the medians.’® Separate charge
models were then estimated for outpatient visits; ED visits and
inpatient stays contained too few nonzero observations to reli-
ably estimate models. Qutpatient visit models include con-
trols for payer, Charlson score, and distance to provider, as
well as a binary indicator of GV treatment. We included dis-
tance to provider in the charge models as binary indicators of
whether patients lived within 10, 20, or 30 miles of the provider
(with the omitted category being >30 miles) because patients
living farther away from the provider may have been more like-
ly to use outpatient services from other providers whose charges
were not captured in our data. The Charlson score, a widely
accepted measure of illness severity based on International
Classification of Diseases, Ninth Revision, Clinical Modification
diagnosis and procedure codes in claims data, should capture
the effects of differences in the severity of illness among patients
with DM.!

While first estimating the outpatient charge model using
ordinary least squares, we also hypothesized that, when unob-
served characteristics of the patients correlate with both the
intervention (GVs) and the outcome (healthcare costs), a
potential problem known as endogeneity can bias ordinary
least squares results. In many randomized control trials, treat-
ment assignment, assessment, and termination and dosage are
controlled for by the researcher (exogenous). This is necessary
for statistical tests of between-group differences in patient out-
comes to be unbiased.?? Patients in our study were randomized
to treatment modality (GVs or usual care), but the intensity
(dosage) of their treatment is determined largely by the
patient, who may choose not to attend all of the GVs or not
to stay for the entire duration of the GV. This choice was like-
ly to be affected by the treatment arm to which the patient
was randomized, creating endogeneity of the GV variable in
the charge model. When endogeneity exists, it can be con-
trolled for by estimating a treatment effect model based on
Heckman control function.?> Endogeneity arises in this case

because the treatment (GVs) is correlated with the error term
in the outcome (charges) equation. The treatment effect
model simultaneously estimates equations for the likelihood
of treatment (participation in GVs) and the outcome of the
treatment (charges for various health service categories). This
simultaneous estimation allows the elimination of endogene-
ity, although with the trade-off of making the assumption that
the error terms are jointly normally distributed. Maximum
likelihood techniques were used to estimate the model using
STATA 9.0 (StataCorp LP, College Station, Tex), which pro-
vides a command (treatreg).

To control for potential endogeneity, we reestimated the
outpatient charge model using the treatment effect model that
simultaneously estimates the likelihood of GV participation
and outpatient charges. We initially ran a probit model to
determine which factors were likely to affect GV participation
and should be included in the GV participation likelihood
equation in the treatment effect model. We ran ordinary least
squares for the outpatient charge model to do the same for the
charge equation in the treatment effect model. We included
drive time as a continuous measure in the GV participation
part of the model and included payer, Charlson score, and
binary indicators for distance to provider in the outpatient
charge models. This is a logical specification because patients
are likely to be sensitive to distance when choosing an outpa-
tient provider. To further explore our findings relative to out-
patient charges in the treatment effect model, we estimated a

treatment effect model for specialty care visits.

RESULTS

Mann-Whitney test results show that GV patients had
34.7% higher outpatient expenditures, 49.1% lower ED
expenditures, and 30.2% lower total expenditures compared
with those of the control group (P £.05 for all) (Table 1). Our
initial ordinary least squares with robust standard errors esti-
mates of the unadjusted outpatient charge model showed a
statistically significant effect of GV treatment in outpatient
care, with a positive marginal effect of $699.52 (Table 2).
Based on these initial estimates, it seemed that GV treatment
increased outpatient costs by $699.52 per patient per year.
Although these findings were consistent with previous litera-
ture on GVs for patients with DM,* we questioned the unbi-
asedness of the results because of the potential of unobserved
patient characteristics to affect adherence to the intervention.

The results from the probit model with robust standard
errors of the likelihood of GVs show that only distance to
provider was a statistically significant determinant of the like-
lihood of GVs, with a positive yet extremely small marginal
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B Table 1. Charges for Services and Number of Specialty Care

Visits per Patient perYear*

Group Visit

Variable (n =96)

Charges for services, $

Emergency department 61.95 (213.57)Jr

visits

Inpatient stays 2152.78 (5158.48)
Outpatient visits
Total

No. of specialty care visits 3.33 (3.33)

*Data are given as mean (standard deviation).
TSignificance at P <.05, Mann-Whitney test for differences in mean.

effect (Table 3). We attributed this unexpected finding to the
possibility that patients who live farther from the clinic are
getting more “bang for their buck” with GVs than with indi-
vidual visits and are more likely to adhere to the GVs.

The results for the treatment effect model of outpatient
charges are given in Table 2. Although we found a statistical-
ly significant and marginally positive effect on GVs in the
outpatient cost model that did not correct for endogeneity,
the treatment effect model showed a statistically significant
marginally negative effect of GV treatment on outpatient
charges of $3065.47. To understand how GV treatment

reduced outpatient charges, we estimated a treatment effect

B Table 2. Outpatient Visit Charges per Patient perYear

Usual Care
(n =90)

121.81 (259.68)

557760 (28 364.67)
3654.29 (2874.22)7  2712.49 (2302.09)
5869.02 (5986.89)7 8411.90 (28 623.51)
2.74 (2.89)

model of specialty care visits; the results are summa-
rized in Table 4. We found that GV treatment leads
to a reduction of 4.15 specialty care visits.

DISCUSSION

In our study of GVs for inadequately insured
patients with type 2 DM, we demonstrate that, after
controlling for endogeneity of the GV variable, GV
treatment statistically significantly lowers outpa-
tient charges by decreasing specialty care visits.
This may be because the longer duration of GVs
compared with that of a typical primary care
encounter gives the provider more time to address
process-of-care indicators and screening guidelines
than the mean 16.5-minute primary care encounter
in the United States.! Being seen on a monthly
basis provides patients with more frequent contact with their
physicians and gives them more opportunities to ask ques-
tions, while giving providers more opportunities to address
process-of-care indicators in a systematic fashion. In addition,
when providers care for patients in groups, they are delivering
consistent messages to multiple patients at once rather than
giving the same message multiple times.

The results we obtained were all under the control of the
provider team. On the other hand, charge outcomes are
much more under the control of the patients and depend on
their following lifestyle guidelines and adhering to medica-
tion regimens. Therefore, it is necessary to control for unob-

Ordinary Least Squares

With Robust Standard Errors

Treatment Effect Model

Variable Marginal Effect P Marginal Effect P
Payer, $
Medicare 1029.13 .02 95718 .02
Medicaid 709.83 13 536.90 .29
Commercial insurance 526.67 .27 659.96 .34
Charlson score, $ 1584.37 <.001 1495.55 <.001
Distance to provider, miles
<10 354.88 .52 -38.12 495
>10 to <20 510.66 18 220.85 .66
>20 to <30 1475.69 .03 94732 10
Group visit treatment, $ 699.52 .048 -3065.47 <.001
42 = www.ajmc.com m JANUARY 2008
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served patient characteristics in estimating the
charge model. One of the strengths of this study is
that we had 6 different provider teams conducting
GVs for 12 months. Because our findings are not
the result of a single provider, we can be certain [
that the effect of GV treatment is not provider
dependent.

One possible weakness of our study design is
that providers participated in both arms of the
study; therefore, there may have been contami-
nation in that providers may have adopted some
of the GV strategies (eg, GV educational content
and methods for fulfilling process-of-care indica-
tors) for usual care patients. We did not random-

ize providers (which could have been an

Take-away Points

Various organizations are using group visits for their patients with chronic dis-
eases. The literature to date has not shown this type of healthcare delivery
model to lower the cost of care.

In this study, by estimating a treatment effect model of charges and spe-
cialty group visits, we found a statistically significant savings in outpatient
charges due to reduction in the use of more expensive specialty visits among
a group visit population with diabetes mellitus.

B This information should be taken into account when considering group
visits for an organization.

M Table 3. Probit Model With Robust Standard Errors of
Likelihood of Group Visits

alternative study design to prevent contamina- Variable Marginal Effect P
tion) because it was unrealistic and unlikely in an Payer
office pr.actgs/thzll:t ar;y provider would o;ly jehv— Medicare 0.014 87
. t R i it L
er' care in : s. Furthermore, we cor.151 ered it a S o =
fair comparison that the same providers treated —
. . . Commercial insurance 0.173 22
patients in both arms. It is noteworthy that, after charl
the 12-month formal study period, all of the GV arison score 0.129 08
Distance to provider 0.003 .02

providers and their patients have chosen to con-
tinue with GVs.

Another potential weakness of our study is that
only local inpatient outpatient and ED charges
were captured in our data. If patients sought

providers outside of the system, these were not cap-

B Table 4. Treatment Effect Model of Specialty Care Visits

tured. However, we believe that by controlling for Variable Marginal Effect P
distance to provider in the utilization and charge Payer
models, this effect has been reduced. Medicare 0.26 62
Medicaid 0.42 49
CONCLUSIONS Commercial insurance -0.02 .98
This cost study of GVs among inadequately Charlson score 193 <001
insured patients with type 2 DM showed statisti- Distance to provider, miles
cally significant reductions in outpatient charges <1t 0.19 81
after controlling for endogeneity of the GV vari- >10 to <20 -0.52 40
able in the charge model via a treatment effect >21 to <30 0.766 28
model. Because the GV model of care is an inter- Group visit treatment -4.15 <.001

vention that depends on patient adherence, we
hypothesized and found evidence of endogeneity

of the GV variable. Therefore, we believe that

future studies on GVs should consider the potential for endo-
geneity in estimating the effect of GV treatment on health-
care utilization and charges.
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