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A Multidisciplinary Diabetes Clinic Improves
Clinical and Behavioral Outcomes in a Primary
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Background: The percentage of adults achieving hemoglobin A1c goals less than 7% remains a chal-
lenge. The study objective was to evaluate effects of a multidisciplinary approach on behavioral out-
comes and mean change in A1c in immediate start (intervention) versus 6-month delay (control)
groups at 6months.

Methods: The study assessed 111 patients recruited from a safety-net primary care clinic with a
pharmacist-led multidisciplinary team and found that the intervention improved mean A1c outcomes
for patients with type 2 diabetes. A1c values were measured every 3months, and a self-efficacy scale to
measure behaviors was evaluated at baseline and 6months.

Results: After 6months from baseline, the intervention group showed an A1c decrease of 2.4 com-
pared with the control group’s 1.1 decrease. Mean increase in self-efficacy score in the intervention
group at baseline versus after 6months showed a statistically significant change (P= .01) compared
with the control group (P= .26). Results revealed a post hoc association between A1c and PHQ-9 such
that patients with higher baseline PHQ-9 scores experienced greater mean decrease in A1c. In the im-
mediate start arm, mean A1c values decreased from 10.6 at baseline to 7.7 at month 12. For the
delayed intervention group, mean A1c values decreased from 10.2 at baseline to 9.0 after 6months.

Conclusions: Use of a multidisciplinary clinic team in a safety-net primary care practice improved
mean A1c control and behavioral outcomes for patients with type 2 diabetes as compared to control
group. ( J Am Board Fam Med 2021;34:579–589.)
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Introduction
If recent trends in diabetes prevalence rates con-
tinue over the next 50 years, future demographic
characteristics of the US population will lead to

dramatic increases in the number of Americans
with diagnosed diabetes. The projected number of
adults with diagnosed diabetes would increase from
22.3 million in 2014 to 60.6 million in 2060.1

This increased number can further contribute to
the disproportionate amount of health care costs
linked to care of patients with multiple chronic dis-
eases. One of 4 total health care dollars spent in the
United States goes to the medical cost of diabetes.2

Cost is complicated by comorbid conditions such as
depression, where people with type 2 diabetes have
a 24% increased risk of developing depression.
Those with diabetes and depression have 4.5 times
higher the health care expenditures than individuals
without depression.3–5 Discordance exists between
money spent and the percentage of patients who
maintain glycemic control. The percentage of
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adults achieving A1c goals less than 7% only
increased from 44.3% in 1999 to 2002 to 52.2% in
2007 to 2010,6,7 highlighting a need to implement
more effective health care strategies to improve gly-
cemic control. One probable strategy involving
implementation of self-efficacy-focused education
may lead to reduced A1c, enhanced self-efficacy,
and regulation of self-management behaviors.8

The use of multidisciplinary teams is widely rec-
ommended to improve diabetes management. To
date, there are limited studies evaluating the feasi-
bility and efficacy of this team care approach,9 espe-
cially in safety-net clinics that serve a greater
number of patients who are uninsured.10 According
to the 2020 Standards of Medical Care in Diabetes,
the use of multidisciplinary teams including pri-
mary care physicians, nurses, dietitians, pharma-
cists, and mental health professionals ranks only as
an expert consensus because of limited clinical
data.11 Preliminary studies have shown that treat-
ment of diabetes in multidisciplinary teams with
pharmacists or behavioral health professionals is
associated with decreased A1c concentrations12–15

and more rapid attainment of associated goals.
Despite these data, gaps in evidence remain, espe-
cially with respect to long-term outcomes and
intervention sustainability.

This article describes a multidisciplinary clinic
approach to improving glycemic control and behav-
ioral outcomes in a family medicine safety-net aca-
demic practice. The study objective was to evaluate
the effects of a multidisciplinary approach on be-
havioral outcomes and mean change in A1c in
patients with type 2 diabetes.

Methods
Study Design and Setting

This single-site, single-blind, prospective study
used a randomized delayed-start design with 2
parallel arms. Randomization was done in a sim-
ple sequence where patients were randomly
assigned to immediate start versus the 6-month
delay group based on the random order in which
they were referred to the clinic. This study took
place at an urban family medicine practice hous-
ing a family medicine residency program, affili-
ated with a level 1 trauma center and teaching
hospital that is part of Atrium Health, a large verti-
cally integrated health care system with care loca-
tions in North Carolina, South Carolina, and

Georgia. The patient population attending the prac-
tice had the following demographics: 70% African
American, 20% Caucasian, and 10% Hispanic/
other. Approximately 1200 patients with diabetes
visit this site, with 45% Medicare, 35% commercial
insurance, 14% Medicaid, and 6% self-pay or slid-
ing scale. The Atrium Health Institutional Review
Board approved this study.

Intervention

This clinic was held at most 3.5 days per month and
virtual (interim care) took approximately 8 hours
per week. Members of the multidisciplinary team
included a clinical pharmacist, rotating physician
champions, clinical care nurse coordinator, social
worker, behavioral health counselors, nurses, family
medicine and pharmacy residents, and a research
assistant.16 The clinical pharmacist, who is a certi-
fied diabetes care and education specialist and board
certified in advance diabetes management, served as
team lead. Standard 5 of the National Standards of
Diabetes Self-Management Education and Support
was used to appoint members of the multidiscipli-
nary team.17

Participants

Providers referred practice patients who were non-
pregnant, ≥ 18 years old with type 2 diabetes, with
at least 1 of the following criteria: A1c greater> 8,
A1c < 8 but with wide blood glucose variability,
newly diagnosed, and/or new to diabetes injection
therapy. Patients being followed by an outside
endocrinologist or on insulin pump therapy were
excluded. After a provider referral, a research assist-
ant contacted the patient to assess readiness and
obtain consent. Using a 10-point self-reported
motivation score, patients were asked, “How moti-
vated are you in getting better control of your dia-
betes?” Patients scoring 5 or higher were included
in the study and received a $10 gift card for
participation.

Outcomes

The primary outcome was the mean change in A1c
in the intervention versus the control group during
the 6months of follow-up. Because all follow-up
visits did not occur exactly at 6months, a window
of 5 to 10months was used to capture outcomes.
Per protocol, after 6months the delayed-start
group was exposed to the intervention. A1c values
were assessed at baseline and every 3months during
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the study period. Baseline A1c values were obtained
from the medical record using the value closest to
the time of randomization if that time frame was
less than 3months. If greater than 3months had
elapsed, the A1c was measured at the first diabetes
clinic appointment. The secondary outcome was
change in self-efficacy scores from baseline to
month 6 of follow-up. Self-efficacy was measured
using the Stanford Self-Efficacy for Diabetes
Scale.18

Procedures

The study was powered to detect a mean difference
of 1 percentage point in A1c between the interven-
tion and control groups.19 To achieve 80% power,
a sample of 104 (52 per arm) was required based on
a 2-sample t-test with a standard deviation of 1.8.20

A sample size of 28 was required to achieve 80%
power to detect a 2-point difference in the second-
ary outcome of self-efficacy (range 1 to 10) with a
standard deviation of 1.76.18 The target sample size
was set at 140 to accommodate an anticipated attri-
tion rate of 20%.

Patients were randomized 1:1 to the immediate
start or the 6-month delay arm using a randomiza-
tion schedule. Immediate start patients (interven-
tion group) were scheduled in the first available
appointment in the multidisciplinary diabetes clinic.
Patients assigned to the 6-month delay arm (control
group) continued to receive standard of care from
their primary care provider for a period of at least
6months before being scheduled for the first avail-
able multidisciplinary diabetes clinic appointment
(see Figure 1).

Previsit Evaluations
Two previsit evaluations, termed previsit assess-
ments (PVAs), were designed to identify barriers to
disease management such as nonadherence, treat-
ment complications, and a patient’s perception of
quality of life.21 The first PVA identified barriers in
medication adherence, access to care, social sup-
port, depression symptoms, food acquisition, nutri-
tional education, and self-care behaviors (see Table
1). The second PVA assessed patient self-efficacy
using a validated, modified, self-efficacy scale
(SES), where questions measuring self-confidence
in self-management behaviors were modified to be
more diabetes-specific.22 Answers to both PVAs
allowed visits to be tailored to patient-specific needs
to strengthen confidence, problem-solving skills,

and self-management. The SES was administered
at the first visit and again at 6 and 12months (see
Table 2).

Initial Visit
Two business days before the scheduled appoint-
ment, a reminder call was placed to patients asking
them to bring a completed nutrition, glucose, and
exercise log to the visit.23 To promote patient
engagement and empowerment, eligible patients
with A1c< 9% were introduced to shared decision
making (SDM)24 and motivational interviewing,16

to emphasize the importance of patient preferences
for treatment. SDM is a process in which the
patient and provider are equally involved in deter-
mining a treatment plan based on the individual
patient’s preferences of prioritizing medication
cost, symptom control, side effects, and frequency
of medication usage. During the clinic visit, specific
patient treatment goals were shared and discussed
so both patients and providers were involved in
each treatment step of diabetes management.25

Patients not meeting the A1c≤ 9% eligibility crite-
ria for SDM were reassessed throughout the study
period for inclusion and continued to receive all
other aspects of the study interventions.

The diabetes clinic visits incorporated depression
screening and diabetes education with an emphasis
on healthful eating and exercise. To assess the pres-
ence and severity of depression, the 9-item Patient
Health Questionnaire (PHQ-9) was administered by
a behavioral health counselor at the initial visit and
periodically thereafter based on the baseline score.26

To promote self-care, a packet of educational materi-
als highlighting specific components of the National
Standards for Diabetes Self-Management Education
and Support were explained.17 All patients received
nutrition education tailored to individual cultural
customs, current A1c, blood glucose trends and vari-
ability, body mass index, activity level, financial sta-
tus, and food stability. Different variations of
education included, but were not limited to, the plate
method, Mediterranean diet, and an intensive life-
style intervention based on the LOOK AHEAD
study.27 Detailed information on healthful eating
from the American Diabetes Association’s position
statement on nutrition was referenced when applica-
ble.28 Nutritional education, with an emphasis on
accountability and sustainable healthy eating habits
for maintaining glycemic control, was provided at
multiple visits.
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Figure 1. Study design flow chart. EMR, electronic medical record; PVA, previsit assessment; SES, self-efficacy

scale.
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between February 1, 2014 to August 1, 2018
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Results documented in EMR
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The following disease markers were measured
when clinically appropriate: blood glucose, A1c,
nonfasting lipid panel, basic or complete metabolic
panel, urine microalbumin, and thyroid panel.11

Additional items addressed included foot examina-
tion, influenza vaccine, pneumococcal vaccines,
hepatitis B vaccine, and screening for retinopathy
and neuropathy.

Follow-Up Visits
Follow-up visits included repeat measurement of
PHQ-9 every 4 to 8 weeks, clinically appropriate
labs, vital signs, and office blood glucose as well as
assessment of the patient’s blood glucose recordings,
exercise, and food logs. Medication therapy regimens
were assessed at each follow-up visit for effectiveness,
safety, tolerability, degree of weight neutrality, and
affordability. Refill histories were obtained from
community pharmacies to verify patients’ self-report
of adherence to the medication regimen. Behavioral
therapy with a behavioral health counselor was
offered. Patients started on or currently taking anti-
depressant medication were scheduled for frequent
follow-up by the behavioral health counselor and the
patient’s primary care provider.

Interim Virtual Care
Interim virtual care for select patients, designed to
improve access to care and provide frequent

assessments and therapy intensification in between
scheduled diabetes clinic visits, was coordinated by
the clinical care nurse coordinator and executed by
the clinical pharmacist. Inclusion criteria included
patients with transportation challenges and at least
1 of the following characteristics: symptoms of
hypoglycemia or hypoglycemia unawareness, wide
blood glucose variability, and/or newly diagnosed
or largely uncontrolled diabetes needing weekly in-
sulin intensification. Each patient was called to
obtain blood glucose values, and phone manage-
ment for each patient continued until blood glucose
and/or A1c values were within 1% of goal.

Statistical Analyses

Baseline demographic characteristics of patients in
the 2 study arms were analyzed using Student’s t-
test, the x2 test, or Fisher’s exact test, as appropri-
ate. Within groups, change from baseline to 6
months was analyzed using the paired t-test for
weight, A1c, systolic blood pressure, and self-effi-
cacy scores. McNemar’s test was used for the binary
results of the PHQ-9 score, while the Wilcoxon
signed-rank test was used for self-rated health.

Analysis of covariance (ANCOVA) was used to
assess between-group comparisons of baseline to 6-
month change for weight, A1c, systolic blood pres-
sure, self-efficacy, and self-rated health. The 6-
month measure was the dependent variable. Group

Table 1. Previsit Assessment

HOW MOTIVATED ARE YOU IN
GETTING BETTER CONTROL
OF YOUR DIABETES? 1 2 3 4 5 6 7 8 9 10

NOT READY SOMEWHAT READY VERY READY
HOW LONG HAVE YOU HAD DIABETES?

PHARMACIST/PHYSICIAN: Do you have a blood sugar meter to check your blood sugar? And the supplies that go with
the meter? Do you know how to check your blood sugar?

When does the doctor want you to check your blood sugar? How many times a day do you
actually check your blood sugar? Has it been hard for you to check your blood sugar?

Are you able to get your diabetic medications from the pharmacy every month?
Do you have trouble taking any of your diabetic medications or injecting insulin?
Do any of your diabetic medications make you sick?

SOCIAL WORK: Do you ever not have access to enough food to eat 3 meals a day?
Is it hard for you to make it to your doctor appointments?

NUTRITION: Who prepares your meals?
How many meals do you eat daily? And what are they?
Do you eat snacks during the day? Between which meals? What kinds of snacks?

BEHAVIORAL HEALTH: Who helps you manage your diabetes?
How does having diabetes make you feel?

PATIENT STATED GOAL:
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Table 2. Self-Efficacy Survey

NOT AT ALL CONFIDENT TOTALLY CONFIDENT

1. HOW CONFIDENT DO YOU FEEL
THAT YOU CAN EAT YOUR
MEALS EVERY 4 TO 5 HOURS
EVERY DAY, INCLUDING
BREAKFAST EVERY DAY?

1 2 3 4 5 6 7 8 9 10

2. HOW CONFIDENT DO YOU FEEL
THAT YOU CAN FOLLOW YOUR
DIET WHEN YOU HAVE TO
PREPARE OR SHARE FOOD WITH
OTHER PEOPLE WHO DO NOT
HAVE DIABETES?

1 2 3 4 5 6 7 8 9 10

3. HOW CONFIDENT DO YOU FEEL
THAT YOU CAN CHOOSE THE
APPROPRIATE FOODS TO EAT
WHEN YOU ARE HUNGRY (FOR
EXAMPLE, SNACKS)?

1 2 3 4 5 6 7 8 9 10

4. HOW CONFIDENT DO YOU FEEL
THAT YOU CAN EXERCISE 15 TO
30 MINUTES, 4 TO 5 TIMES A
WEEK?

1 2 3 4 5 6 7 8 9 10

5. HOW CONFIDENT DO YOU FEEL
THAT YOU CAN DO SOMETHING
TO PREVENT YOUR BLOOD
SUGAR LEVEL FROM DROPPING
WHEN YOU EXERCISE?

1 2 3 4 5 6 7 8 9 10

6. HOW CONFIDENT DO YOU FEEL
THAT YOU KNOW WHAT TO DO
WHEN YOUR BLOOD SUGAR
LEVEL GOES HIGHER OR LOWER
THAN IT SHOULD BE?

1 2 3 4 5 6 7 8 9 10

7. HOW CONFIDENT DO YOU FEEL
THAT YOU CAN JUDGE WHEN
THE CHANGES IN YOUR ILLNESS
MEAN YOU SHOULD VISIT THE
DOCTOR?

1 2 3 4 5 6 7 8 9 10

8. HOW CONFIDENT DO YOU FEEL
THAT YOU CAN CONTROL YOUR
DIABETES SO THAT IT DOES NOT
INTERFERE WITH THE THINGS
YOU WANT TO DO?

1 2 3 4 5 6 7 8 9 10

9. IN GENERAL, WOULD YOU SAY
YOUR HEALTH IS:

Excellent j Very Good j Good j Fair j Poor

10. HOW LIKELY ARE YOU TO
RECOMMEND ELIZABETH
FAMILY MEDICINE TO YOUR
FRIENDS AND FAMILY WHO
HAVE DIABETES?

Very Likely j Somewhat Likely j Neither Likely or Unlikely j Somewhat Unlikely j
Very Unlikely

11. WHAT COULD WE HAVE DONE
BETTER WHEN PROVIDING
DIABETES CARE?

12. WHICH OF THE FOLLOWING
BEST DESCRIBES YOUR RACE OR
THE RACE WITH WHICH YOU
BEST IDENTIFY?

American Indian or Alaska Native j Asian j Black or African American j Native
Hawaiian or Other Pacific Islander j Caucasian j Other

13. WHAT DO YOU CONSIDER TO BE
YOUR ETHNICITY?

Hispanic or Latino j Non-Hispanic or Latino j Unknown

14. WHAT IS YOUR HIGHEST LEVEL
OF EDUCATION?

Less than high school j HS graduate/GED j Some college j Associate’s degree j
Bachelor’s degree j Master’s degree j Professional degree j Doctorate degree

584 JABFM May–June 2021 Vol. 34 No. 3 http://www.jabfm.org

 on 7 M
ay 2025 by guest. P

rotected by copyright.
http://w

w
w

.jabfm
.org/

J A
m

 B
oard F

am
 M

ed: first published as 10.3122/jabfm
.2021.03.200307 on 4 June 2021. D

ow
nloaded from

 

http://www.jabfm.org/


assignment (intervention and control) was the pri-
mary independent variable, and the baseline mea-
sure was the covariate. For PHQ-9 (binary), the
Breslow-Day test was used. The self-efficacy com-
posite score was calculated as the average of items 1
to 8 (see Table 2). All analyses were performed
using SAS Enterprise Guide 7.1 (SAS Institute Inc.,
Cary, NC). A P value less than 0.05 was considered
statistically significant.

Results
One hundred and eleven patients were enrolled
between February 2014 and August 2018. The av-
erage patient age was 55 years; greater than 60% of
the patients ranged in age from 45 to 64 years old.
Sixty-six percent of the patients were female;
greater than 80% were African American (see

Table 3). A1c values were similar in the interven-
tion and 6-month delay (control) groups at baseline:
10.6% and 10.2%, respectively (see Table 4). After
6months from baseline, the intervention group
showed a decrease in A1c of 2.4 compared with a
decrease of 1.1 points in the control group, which
was statistically significant (P= .02). Mean self-effi-
cacy scores increased 0.8 points to 8.0 in the inter-
vention group (P= .01), while there was a
nonsignificant increase of 0.3 points in the control
group (P= .26) at 6months. The effect of the inter-
vention on self-efficacy scores did not reach statisti-
cal significance when compared with the observed
change in the control group (P= .05). A post hoc
analysis showed mean decrease in A1c was greater
in the intervention group among patients who had
baseline PHQ-9 scores> 10. Fifty-three out of 74
patients met the criteria for the SDM intervention.

Table 3. Patient Demographics

Intervention Group (n = 36) Control Group (n = 38) P Value

Age, mean (SD) 55.4 (9.7) 54.6 (11.9) 0.75
Age, n (%) 0.75
18 to 44 4 (11.1) 7 (18.4)
45 to 64 25 (69.4) 23 (60.5)
651 7 (19.4) 8 (21.1)

Gender, n (%) 0.24
Male 12 (33.3) 14 (36.8)
Female 24 (66.7) 24 (63.2)

Ethnicity, n (%) 0.24
Hispanic or Latino 0 (0.0) 3 (7.9)
Non-Hispanic or Latino 36 (100.0) 35 (92.1)

Race, n (%) 0.42
African American 32 (88.9) 35 (92.1)
Caucasian 4 (11.1) 2 (5.3)
Other 0 (0.0) 1 (2.6)

Education, n (%) 0.14
< High school 6 (16.6) 11 (29.0)
High school graduate/GED 13 (36.1) 6 (15.8)
Some college 8 (22.2) 15 (39.5)
Associate’s cegree 3 (8.3) 2 (5.3)
College graduate or higher 6 (16.6) 4 (10.5)

BMI, n (%) 0.13
Underweight< 18.5 0 (0.0) 0 (0.0)
Normal 18.5 to 24.9 0 (0.0) 1 (2.6)
Overweight 25.0 to 29.9 6 (16.7) 11 (29.0)
Obese ≥30 25 (69.4) 26 (68.4)

Baseline smoking status (within last year) 0.10
Smoker 4 (11.8) 10 (27.8)
Nonsmoker 30 (88.2) 25 (69.4)

BMI, body mass index; SD, standard deviation.
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The average number of weeks over 6months that
patients received the SDM intervention was 14,
with a standard deviation of 1/-7.4weeks. Data
analyses were completed to determine the impact
of the clinical interventions on patients randomized
to the 6-month delayed-start arm. After 6months
of receiving the multidisciplinary approach, mean
A1c values decreased from 10.2 at baseline to 9.0
(P ≤ 0.1) at month 12. In the immediate start arm,
mean A1c values decreased from 10.6 at baseline to
7.7 (P≤ 0.01) at month 12 (see Table 5).

Discussion
The use of a multidisciplinary team approach in di-
abetes care was associated with a statistically signifi-
cant improvement in mean A1c control and
behavioral outcomes. This finding of a greater
decrease in A1c is consistent with studies evaluating
the role of interdisciplinary members in improving
diabetes care.29,30 The design of our clinic used
multiple disciplines along with techniques of SDM
and motivational interviewing to address the many
facets of diabetes management.16 The study showed

a clinically significant difference in the change of
A1c values after 6months between the 2 groups.
Self-efficacy scores in the intervention group at
baseline versus 6months were both clinically and
statistically significant compared with those in the
control group. An association was found between
A1c and PHQ-9. The more depressed a person was
at baseline in the intervention group, the more
improvement he or she experienced in A1c at
6months.

In addition to using the multidisciplinary team
approach, successful implementation and sustain-
ability of the diabetes clinic is due in part to the
resources used to identify patient needs. By using a
diabetes-specific PVA and SES to identify psycho-
social and medication management needs, our mul-
tidisciplinary diabetes clinic team was able to
minimize barriers and incorporate patients’ needs
as treatment goals. The SES provided a measurable
method of understanding patients’ self-manage-
ment behaviors. Although we did not achieve our
sample size goal based on a power calculation for
the A1c outcome, and the intervention group did
not achieve a 2-point difference from baseline to

Table 4. Comparison of Clinical and Behavioral Outcomes at Baseline and 6-Month Visit Among Patients

Enrolled in Diabetes Clinic Study

Intervention Group
(n = 36)

Control Group
(n = 38) P Value for Between-

Group Comparison
of Baseline to 6-
Month Change†Baseline 6 Months

P
Value* Baseline 6 Months

P
Value*

Weight, mean (SD) 219.3 (56.4) 217.0 (56.0) 0.73 230.6 (61.1) 226.0 (52.5) 0.51 1.0
A1c, mean (SD) 10.6 (1.4) 8.2 (1.7) <0.01 10.2 (1.8) 9.1 (2.0) <0.01 0.02
SBP, mean (SD) 129.8 (14.1) 128.6 (19.3) 0.84 134.1 (20.6) 128.5 (22.3) 0.06 0.49
PHQ-9, n (%) 1.0 0.08 0.17
≤15 29 (96.7%) 28 (96.6%) 31 (83.8%) 31 (93.9%)
>15 1 (3.3%) 1 (3.4%) 6 (16.2%) 2 (6.1%)

Self-efficacy,‡ mean (SD) 7.2 (1.6) 8.0 (1.5) 0.01 7.0 (1.8) 7.3 (1.5) 0.26 0.05
Self-rated health, n (%) 0.11 0.08 0.49
Excellent/Very Good 7 (19.4%) 10 (31.3%) 3 (7.9%) 9 (25.0%)
Good 15 (41.7%) 13 (40.6%) 16 (42.1%) 9 (25.0%)
Fair 9 (25.0%) 7 (21.9%) 17 (44.7%) 15 (41.7%)
Poor 5 (13.9%) 2 (6.3%) 2 (5.3%) 3 (8.3%)

*Within-group change from baseline to 6 months was analyzed using the paired t-test for weight, A1c, SBP, and self-efficacy;
McNemar’s test for PHQ-9 (binary); and the Wilcoxon signed-rank test for self-rated health.
†For weight, A1c, systolic blood pressure (SBP), self-efficacy, and self-rated health, between-group comparisons of baseline to 6-
month change were performed using generalized linear models with the 6-month measure as the dependent variable, group (inter-
vention, control) as the primary independent variable, and the baseline measure as a covariate. For PHQ-9 (binary), the Breslow-Day
test was used for this purpose.
‡The self-efficacy composite score was calculated as the average of items 1-8.22

PHQ-9, 9-item Patient Health Questionnaire; SD, standard deviation.
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month 6, the final sample size of 74 provided
enough power to detect a difference as small as 1.2.
Notably, the power analysis was based on a 2-sample
t-test, and the final analysis was an ANCOVA. The
SES increase of 0.8 led to a statistically significant
increase in the intervention group. The between-
group difference in SES for the intervention and
control groups was not statistically significant.
However, the clinical significance of improving
confidence and behaviors in self-care was
achieved.

In line with previous studies, these data highlight
the usefulness of a long-term multidisciplinary diabe-
tes clinic on A1c reduction and improved behavioral
outcomes. Our pharmacist-led program showed A1c
improvement, similar to a study showing patients not
only lowering A1c but reaching their A1c goal
faster.31 In addition, our study integrated behavioral
health into treatment of poorly controlled type 2 dia-
betes, in line with a similar study that also found
lower A1c values with behavioral health integration,
as well as systolic blood pressure, compared with
controls.32 In addition, a systematic review of multi-
disciplinary management found there was overall stat-
istically improved A1c values as well as improvement
in health-related quality of life, patient self-care abil-
ities, and patient knowledge of diabetes.33 Practices
that have a different mix of health care professionals
may benefit from reviewing standard 5 of the
National Standards for Diabetes Self-Management
Education and Support.17 This standard discusses
how to assemble a successful team using available clin-
ical resources. Collaborative practice agreements may
also be a great cost-neutral strategy for improving
skills within a team. Literature highlights the clinical
usefulness of collaborative practice agreements
between clinical pharmacists and physician prac-
tices.32,34 Primary care practices not yet collaborating
with professional health care programs can easily
begin a symbiotic partnership. Universities with
health care professional programs are frequently look-
ing for patient care sites where faculty can practice in

their respective specialty area while providing contin-
uous learning experiences for learners. In exchange
for providing a practice site for health professional
students to complete their supervised training, li-
censed faculty work under a collaborative agreement
to implement beneficial clinical services while serving
as the core preceptor for their learners.

Limitations

This strategy of using a multidisciplinary diabetes
clinic to manage chronically uncontrolled patients
is not without limitations. One limitation was the
strong teaching component embedded within the
multidisciplinary diabetes study that allowed poten-
tial cross contamination where provider exposure to
both the control and intervention groups may have
led to improved management in the delayed arm
patients. Resident physicians who rotated through
the diabetes clinic may have also served as the pri-
mary care providers for patients randomized to the
delayed-start arm. Loss to follow-up was also
higher than expected; our complete case analysis
included only 74 of the 111 patients who were
randomized. Common reasons for loss to follow-up
included change in insurance or primary care pro-
vider, transportation challenges, and scheduling
conflicts. Comparisons between patients with 6-
month follow-up data and those without showed
that these patients did not differ significantly on
measured variables. The intervention and control
groups in our final analysis sample also did not dif-
fer significantly on measured variables. However,
loss to follow-up may have led to differences in
unmeasured characteristics between the study
groups, or between participants with 6-month fol-
low-up data and those without such data, so selec-
tion bias remains a possibility.

Conclusions
Organizing a multidisciplinary approach to diabetes
care can provide a much-needed resource for

Table 5. Comparison of A1c at Baseline and 12-Month Visit Among Patients Enrolled in Diabetes Clinic Study

Intervention Group Control Group P Value for Between-Group
Comparison of Baseline to

12-Month Change
Baseline
(n = 36)

12 Months
(n = 27) P Value

Baseline
(n = 38)

12 Months
(n = 28) P Value

A1c, mean (SD) 10.6 (1.4) 7.7 (1.2) <0.01 10.2 (1.8) 9.0 (2.1) <0.01 <0.01

SD, standard deviation.
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managing diabetes. This study provides a strategy
for implementing a multidisciplinary approach to
diabetes management in any primary care practice
using a pharmacist, social worker, physicians, be-
havioral health counselors, clinical care coordina-
tor, and nurse. Despite these data, gaps in evidence
remain, especially with respect to long-term out-
comes and intervention sustainability.

We would like to thank all of the members of the multidiscipli-
nary diabetes clinic team for their support and contributions to
the clinic design; Lakesha Beasley, Laura Staton, Steven
Greenberg, Kenniesha Spencer, Dellyse Bright, Jewell Carr,
Allison Bickett, and Rebecca Hayes.

To see this article online, please go to: http://jabfm.org/content/
34/3/579.full.
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