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Impact of a Diabetes Disease Management Clinic on the
Total Glycosylated Hemoglobin of Patients With Type 2 Diabetes Mellitus

Cindy Gong, Noelle K. Hasson, and Bert L. Lum

OBJECTIVE: To assess the impact of a diabetes disease management clinic (DDMC)
on the total glycosylated hemoglobin of patients with type 2 diabetes mellitus.

DESIGN: Retrospective chart review

SETTING: A Veterans Affairs Health Care System where patient care was provided
either by traditional medical management or by a pharmacist or nurse practition-
er in a diabetes disease management clinic.

PATIENTS: 81 veterans with type 2 diabetes mellitus managed with oral antidia-
betic agents alone. These patients were divided into two groups: 1) those who
were initiated on self-monitoring of blood glucose (SMBG) by their primary care
provider (control group); and 2) those who began receiving care in the DDMC when
they initiated SMBG (treatment group).

MAIN OUTCOME MEASURES: Change in total glycosylated hemoglobin value from
baseline values.
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RESULTS: The median baseline total glycosylated hemoglobin values were similar
between the two groups (11.5% vs.11.4%, p=0.550). Patients enrolled in the
DDMC achieved a significantly greater reduction in glycosylated hemoglobin com-
pared to those patients not enrolled in the clinic (-1.6% vs. -0.4%, p=0.047).
Patients who were not enrolled in DDMC also failed to achieve a significant reduc-

tion in glycosylated hemoglobin from baseline {(p=0.231), whereas the follow-up

glycosylated hemoglobin values in patients enrolled in the DDMC were signifi-
cantly lower than baseline (p<0.001).

CONCLUSION: Participation in the DDMC appeared to be associated with improved
glycemic control. Furthermore, patients who received SMBG alone did not benefit;
only patients who were enrolled in clinic in addition to the initiation of SMBG
achieved a reduction in total glycosylated hemoglobin.
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he American Diabetes Association (ADA) recommends

near normal glycemic control in all diabetic patients.!

This recommendation is based on findings from the
Diabetes Care and Complication Trial (DCCT) in which
1,441 type 1 diabetes mellitus patients were followed for a
mean of 6.5 years to assess the impact of intensive therapy on
diabetic complications. In this study, a reduction in glycosy-
lated hemoglobin (HbA1lc) delayed the onset and slowed the
progression of diabetic microvascular complications.”
Recently, similar findings have been demonstrated in patients
with type 2 diabetes mellitus in prospective clinical and epi-
demiologic studies.>**

One tool used to help patients achieve improved glyce-
mic control is the diabetes disease management clinic (DDMC).
Current literature has shown that patients who attend dia-
betes clinics have improved glycemic control,*® as well as
improved blood pressure control, fewer diabetic complica-
tions, and better weight control.* However, because these
studies predominately involved patients with type 1 diabetes,
the impact of a diabetes clinic on patients with type 2 dia-
betes mellitus is less well established.

Pharmacists have been increasingly involved in the man-
agement of patients with diabetes since the early 1970s* In a
large survey of American acute-care hospitals, diabetes clinics
were the most common clinics to involve pharmacists in pro-
viding care.'® Despite these survey results, few published
studies exist that evaluate the effectiveness of pharmacist-
managed diabetes clinics.!** The few reports available were
published in the 1970s and 1980s, and describe programs in
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Table 1: Patient Demographics

Group I Group I1
(N=37) (N=47)
General Characteristics
Age (years) 66* 68*
Ethnicity
White 33% 39%
Nonwhite 67% 61%
Weight (Ib.) 204 202
Duration of diabetes (years) 7 4
Social Characteristics
Alcohol use (% yes) 38 40 -
Tobacco use (% yes) 42* 16*
Diet (% vyes) 43 55
Exercise (% yes) 57 - 72
Lipid Panel
triglycerides (mg/dD 210 182
LDL-C (mg/dl) 122 117
HDL-C (mg/d]) 35 36
LDL/Cholesterol 6.4 5.6
Medication dosage
Glyburide (mean, mg) 9.5 11
Glipizide (mean, mg) ‘ 18.9 15.7
- Glipizide XL (mean, mg) 10 10
Metformin (mean, mg) 1511.0 1705.0
Evidence of diabetic complications |
Neuropathy (% yes) 30 38
Nephropathy (% yes) 50* 26*
Retinopathy (% yes) 23 13
PVD (% yes) 26 33

*Denotes statistically significant difference (p<0.053)

detail with regard to structure and the type of services provided.
Some examine the eflectiveness of the programs by measuring
outcomes such as patient compliance, subjective and objective
complaints of diabetes, and fasting blood sugar. The knowledge
of diabetes and the role of pharmacists in the clinics have been
evolving over the last 20 years, and results of these studies may
no longer be applicable. For example, none of these studies
assess the impact of diabetes clinics on total glycosylated hemo-
globin or diabetic complications, two measures more recently
recognized as standard methods of assessing diabetes care. This
retrospective study assesses the impact of a diabetes disease
management clinic (DDMC) on the total glycosylated hemoglo-
bin (GHb) of patients with type 2 diabetes mellitus.

METHODS
Study Site/Setting

This study examined patients with type 2 diabetes melli-
tus followed between March 1995 and March 1997 in the out-
patient clinics at the Veterans Affairs Health Care System in
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Palo Alto, California, a university-affiliated teaching hospital.
Pharmacists, pharmacy practice residents, doctor of pharmacy
students, and a nurse practitioner provide patient care in the
Diabetes Disease Management Clinic. All of the pharmacist
practitioners have completed general residencies and three of
four have a Doctor of Pharmacy degree. Their clinical experi-
ence ranges from three to 15 years, and one is a certified dia-
betes educator.

The DDMC provides care on three half-days per week and
averages approximately 120 patient visits per month. Primary
care providers refer patients diagnosed with diabetes mellitus
to the clinic for comprehensive disease state management,
which includes both education and diabetes medication man-
agement. Education is provided on disease state, medication
usage, and the importance of diet and exercise. In addition,
patients receive extensive training in the use of a blood glu-
cose testing device. Under protocol, the clinic practitioners
modify the patient’s antidiabetic regimen following consulta-
tion with the patient’s primary care provider. The DDMC prac-
titioners also play a vital role in ensuring each patient receives
the proper specialized follow-up care from other providers
such as dietitians, podiatrists, and ophthalmologists.

Traditional medical management was delivered at the dis-
cretion of the patient’s primary care provider. Patient educa-
tion could involve nurses, nurse practitioners, or medical resi-
dents. No formal educational process or algorithm was used.

Inclusion Criteria
Patients included in this study were those diagnosed with

type 2 diabetes mellitus and receiving treatment with oral anti-

diabetic agent(s). These patients were divided into two groups:
1) those who were initiated on self-monitoring of blood glu-
cose (SMBG) by their primary care provider (Group I); and 2)
those who began receiving care in the DDMC when they initi-
ated SMBG (Group 1D).

Inclusion also required either two total glycosylated hemo-
globin (GHb) values—a baseline value taken no more than 12
months before beginning SMBG +/- clinic enrollment, and a
follow-up value taken between three and 18 months following
this intervention—and a documented initiation date of SMBG.
In addition, patients receiving insulin were excluded, as were
those with questionable medication refill histories, defined as
pharmacy profile antidiabetic medication(s) refill requests which
were less than 90% of the projected usage rate over time.

Patient Accession

From the Decentralized Hospital Computer Program (DHCP),
four patient databases were obtained: 1) patients receiving
oral antidiabetic agent(s); 2) patients receiving blood glucose
strips; 3) patients receiving insulin; and 4) patients enrolled
in the DDMC. The four databases were cross-referenced using
a relational database program (Paradox 7.0, ©Borland Intl.
Inc.) to obtain the two groups of study patients. Patients
were randomly selected. from the list of patients generated by
this program.
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Patient Demographics

General characteristics, social characteristics, evidence of
diabetic complications, lipid panel, and total glycosylated
hemoglobin values were determined through retrospective
chart review, DHCP computer outpatient pharmacy profiles,
and the DHCP computer lab database (see Table 1).

General characteristics examined included age, sex, eth-
nicity, weight, medication(s) dosage, and duration of disease.
Due to the retrospective nature of this study and the limita-
tions of available databases, more accurate assessment of obe-
sity, such as body mass index or percent of ideal body weight,
could not be determined.

Social characteristics, including alcohol use, tobacco use,
diet, and exercise, were noted because evidence has demon-
strated that patients who modify their life styles can dramati-
cally improve glycemic control.'” All social demographic data
was self-reported by patients and documented in medical
records.

Evidence of diabetic complications was extracted from
chart review or the computer problem list, or through lab
data. Definitions were adapted from previous studies.**
Nephropathy was defined as the presence of proteinuria or
serum creatinine persistently greater or equal to 1.5 mg/dL.
Peripheral neuropathy, retinopathy, and peripheral vascular
disease (PVD) were documented in the medical record.

Lipid panel values were obtained because evidence exists
to show that lipid control is associated with the level of gly-
cemic control."”

Total glycosylated hemoglobin value range at this institu-
tion is 4%-8%. At the time of this study, the laboratory used
total glycosylated hemoglobin as the measurement. The per-
cent HgbAlc equals (%total GHB)(0.6%) + 2.10.

Statistical Analysis

Because the data was not normally distributed, results
are presented as medians and nonparametric statistic tests
were employed where applicable. Patient demographic data
were analyzed using the Mann-Whitney Rank-Sum test for
interval data and Chi Square test with Yates correction for
nominal data comparisons. The Wilcoxin Signed-Rank test
was used to compare baseline versus follow-up total glycosy-
lated hemoglobin values for each group. To compare the
change in total glycosylated hemoglobin values between the
two groups, the Mann-Whitney Rank-Sum test was used.
Statistical tests were performed using Sigma Stat (Version 2,
©]Jandel, Sausalito, CA).

RESULTS

One hundred and five patients followed in the outpatient
clinics at the Veterans Affairs Health Care System in Palo Alto,
California between March 1995 and March 1997 were ran-
domly selected from the database. Twenty-four of these patients
were excluded; 13 patients were excluded due to inadequate
HgAlc levels and 11 patients were excluded due to lack of a
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Figure 1. Change in Total Glycosylated Hemoglobin
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Data are presented as the median and 25th—75th percentile range.

documented initiation date of SMBG. The remaining 81 patients
met the criteria for analysis in this study (34 patients in group
1 and 47 patients in group II).

Patient Demographics

Nearly all patients enrolled were male, consistent with the
Veterans Affairs Health Care System patient population. Base-
line patient demographics were similar in both groups, except
that the control patients were slightly younger (median age 66
vs. 68, p<0.005), more likely to use tobacco (42% vs. 16%,
p<0.005), and more likely to have evidence of nephropathy
(50% vs. 26%, p<0.005).

Total glycosylated hemoglobin

The median baseline total glycosylated hemoglobin values
were similar between the two groups, 11.5% and 11.4% for
group I and group 11, respectively (p=0.550). On follow-up, a
significant difference existed in the median glycosylated hemo-
globin reduction between the two groups (-0.4% in group I vs.
-1.6% in group 11, p=0.047) (see Figure 1). In group I, the
median follow-up glycosylated hemoglobin did not significantly
differ from baseline (p=0.231). In contrast, the median follow-
up glycosylated hemoglobin in group II significantly decreased
from baseline (p<0.001). Thus, only patients who were
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enrolled in the DDMC clinic in addition to the initiation of
SMBG achieved a reduction in total glycosylated hemoglobin.

DISCUSSION

The primary finding of this retrospective chart review
study was that patients with type 2 diabetes who initiated
SMBG and enrolled in DDMC at the same time had a signifi-
cantly better improvement in their glycemic control, measured
by total glycosylated hemoglobin, than those who only initiat-
ed SMBG. A secondary finding was that the addition of SMBG
to antidiabetic agent(s) therapy without DDMC clinic care
(e.g. traditional medical care) provided an insignificant reduc-
tion in total glycosylated hemoglobin value from each patient’s
baseline value.

The reduction of glycosylated hemoglobin in DDMC
patients was not only found to be statistically significant, it is
also of clinical relevance. In the DDMC patients, the median
baseline glycosylated hemoglobin was 11.4%, which on follow
up declined 1.6% to a value of 9.8%. The Wisconsin epidemi-
ologic study results suggest that a glycosylated hemoglobin
change of this magnitude would predict for a decrease in the
incidence of proliferative diabetic retinopathy from approxi-
mately 40% to 10%.* Unfortunately, the retrospective nature
of this study did not allow for the assessment of progression

" of retinopathy in patients.

The retrospective nature of this study also did not allow
us to determine precisely why DDMC patients had improved
control in total glycosylated hemoglobin. Neither patient
selection nor referral bias appear to be responsible for this
result, because the baseline GHb was strikingly similar in both
groups. Several possible explanations exist and should be
examined in prospective evaluation.

The education that DDMC patients received may be par-
tially responsible for those patients achieving greater reduc-
tion in total glycosylated hemoglobin. Because our clinic is a
specialized disease state management clinic, patients under-
went comprehensive education on the various aspect of dia-
betes, such as disease states, medication usage, behavior mod-
ification (e.g. diet, exercise), self-care skills, and blood glucose
device training, Previous studies suggest that systematic inten-
sive education itself can have a positive effect on indicators of
glycemic control, including fasting blood glucose and glycosy-
lated hemoglobin, in patients with diabetes mellitus.'*** Un-
fortunately, due to the retrospective nature of this study, we
were unable to accurately document actual changes in patient
behavior (e.g. increased compliance with diet, exercise, or
blood glucose device use).

Another possible explanation for the greater reduction in
the total glycosylated hemoglobin in DDMC patients was the
close follow-up these patients received. Depending on the
level of glycemic control, some patients were seen as frequently
as ornce every one to two weeks, with telephone follow-up for
those patients who required closer monitoring. In addition,
clinic staff also consulted with dietary, podiatry, and ophthal-
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mology services to ensure patients received specialized care
when necessary. This type of close follow-up could allow clin-
ic staff to detect poor glycemic control early and take appro-
priate action.

Successful management of diabetes involves numerous
psychological factors that determine whether patients will
comply with treatment. Patient perception of symptoms, fear,
unawareness of symptoms, attitudes, and control issues are all
important factors.® A recent study on the psychological needs
of patients with diabetes reports that 23% of newly diagnosed
diabetic patients desire more emotional support.! The psycho-
logical impact of the DDMC on patients may also have con-
tributed to improved glycemic control in clinic patients. In this
DDMC, patients and staff members work as a team to manage
the illness. Patients are encouraged to ask questions or express
concerns regarding their disease. Many patients have developed
trust in the DDMC staff, which may have helped to convince
these patients that the education they receive at the DDMC is
highly relevant to their well-being.

The secondary finding in this study demonstrated that
the addition of SMBG to an oral antidiabetic regimen did not
improve glycemic control in patients receiving traditional
medical care. Although the American Diabetes Association

-recommends the use of SMBG and as many as 60% of the

general practitioners routinely recommend SMBG in patients
with type 2 diabetes mellitus, the benefits of SMBG in these
patients remain unclear.'®*? This study’s findings correlated

" well with results of previous studies that showed that the addi-

tion of SMBG does not affect glycemic control in patients with
type 2 diabetes.’®* However, this study was not designed

to measure the usefulness of SMBG, and prospective con-
trolled studies will be helpful in defining the role of SMBG.

in these patients. :

SUMMARY

This retrospective study gives supportive evidence that
participation in a diabetes disease management clinic predom-
inately managed by pharmacists may be effective in improving
the glycemic control of patients with type 2 diabetes mellitus.
This study’ findings that SMBG without specialized clinic care
does not improve glycemic control confirms the results of sev-
eral small, previously published trials. However, future
prospective studies designed to address this question are nec-
essary to further elucidate the role of SMBG in these patients.
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