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Abstract
Aims: To evaluate metabolic and anthropometric changes achieved and maintained 
by diabetic patients (pts) in a structured weight loss (WL) program vs usual care in an 
endocrine clinic (UCG). 
Materials and Methods: This retrospective comparison study examined 38 diabetic 
pts with BMI >25 undergoing the active weight loss phase of WL determined by pa-
tient goal weight and then followed for 6 months in weight maintenance phase (WM). 
Multiple endpoints were assessed at baseline including BMI and hemoglobin A1c 
(A1c). Endpoints were reassessed at 6 months in WM. The usual care group (UCG) 
was obtained through chart review of 26 diabetic pts with BMI > 25 in an endocrine 
specialty clinic who completed an education program including lifestyle counseling 
by a certified diabetic educator. Data were analyzed using ANCOVA and protected 
LSD, adjusting for age, gender, and baseline weight. 
Results: Patients showed a change in BMI at 6 months of -6.8 ± 0 (bsl 44 ± 8.4) and 
-0.7 ± 1.1 (bsl 35 ± 6.2) for HMR® pts and UCG, respectively (p < 0.05). HMR® pts 
had 13.4% ± 3 % WL vs 7.9% ± 4% in UCG p = 0.34). 6 month A1c was similar in 
HMR pts (7.5% ± 2; bsl 8.3 ± 1.9) and UCG (7.5% ± 2.3; bsl 9.8 ± 1.8). HMR® pts 
had a reduction of total medication usage of 28%, with at least one medication discon-
tinued in 80% of pts, while the UCG had only 23% of pts with discontinuation of at 
least one medication (p < 0.05).
Conclusions: Compared to CDE-led diabetic education emphasizing lifestyle change, 
pts in an intensive WL program utilizing weekly coaching, meal replacements, and 
exercise, had a significant decrease in BMI and achieved a similar A1c with reduction 
in medication requirements.

*Corresponding author: R.C. Kennedy, Division of Endocrinology and Metabolism, University of Kentucky, Lexington, KY, 
E-mail: rckennedy@live.com

Citation: Kennedy, R.C., et al. Clinical 
Outcomes in Patients with Diabetes Mel-
litus Using a Medically Supervised Com-
mercial Weight Reduction Program Com-
pared to Standard Care in an Endocrine 
Specialty Clinic. (2016) J Diab Obes 3(2): 
51- 56.

Introduction

	 A recent assessment of the 2005 U.S. National Ambulatory Medical Care Survey (NAMCS) indicated that a significant 
proportion of U.S. ambulatory patients with Type 2 diabetes mellitus present with obesity and greater clinical acuity than patients 
with diabetes alone[1]. This rising prevalence of obesity in diabetic patients has significantly contributed to the complexity of medical 
management due to the subsequent comorbidities, and most healthcare providers struggle with this aspect of care in their diabetic 
patients. This difficulty in achieving and maintaining weight loss has led to the evaluation of various non-surgical and surgical ap-
proaches to weight loss in Type 2 diabetic patients[2,3]. 
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	 According to the American Diabetes Association’s 
(ADA’s) 2015 consensus guidelines, there is sufficient evidence 
to support weight loss for all overweight or obese individuals 
who have or are at risk for Type 2 diabetes as modest weight loss 
has been shown to reduce insulin resistance and usually results 
in improved glycemic control. The ADA guidelines suggest that 
non-surgical approaches to weight loss including a variety of 
differently composed macronutrient diets which promote ener-
gy-restricted eating patterns, combined with physical activity 
and behavior modification, may be effective in achieving clini-
cally significant weight loss. They further promote that intensive 
lifestyle programs with frequent follow up are often required to 
achieve significant reductions excess weight[4]. 
	 Less clear are the associated health risks of obesity in 
patients with Type 1 diabetes. Although both the UK Prospective 
Diabetes Study (UKPDS) and Diabetes Control and Complica-
tions Trial (DCCT) interventions proved an overall reduction in 
cardiovascular risk, the subset of Type 1 diabetic patients with 
the highest quartile of weight gain had associated worsening of 
cardiovascular risk factors suggesting the potential harm of obe-
sity in Type 1 diabetes patients[5]. Further, given that these pa-
tients tend to have greater insulin sensitivity then type 2 diabetic 
patients, caloric reduction in this group can be more difficult 
to implement without increased hypoglycemia. There have been 
no studies to our knowledge assessing nonsurgical weight loss 
interventions in patients with Type 1 diabetes and the associated 
benefits of weight loss in this group.
	 Obesity, in populations with and without diabetes, has 
been associated with increased cardiovascular morbidity and 
mortality[6]. Modest weight loss (5 - 10 kg) is shown to reduce 
cardiovascular risk factors including impaired glucose tolerance, 
total cholesterol and LDL cholesterol levels[7,8]. In bariatric sur-
gery patients, greater degrees of sustained weight loss (10 - 40 
kg) are associated with risk factor improvement over 10 years. A 
reduction in cardiovascular events after bariatric surgery, how-
ever, is not always correlated with weight loss. This lack of cor-
relation between weight loss and cardiovascular events suggests 
the need to explore weight loss independent of effects of bariat-
ric surgery[9]. Toward this end, patients in commercial weight 
reduction programs provide a unique opportunity to study the 
metabolic effects of substantial weight loss without the potential 
confounding of bariatric surgery.
	 Based on the recommendations by the ADA, we in-
tended to evaluate the efficacy of a highly structured weight loss 
program in diabetic patients compared to standard outpatient 
management of weight loss in similar patients. Our current out-
patient strategy for assisting patients with weight loss includes 
counseling and informative literature from diabetic educators 
and physicians regarding diet and exercise during routine of-
fice visits. Health Management Resources (HMR) is a com-
mercial weight reduction program, described best in U.S. News 
And World report[10], affiliated with University of Kentucky in 
which patients receive structured weight loss plans consisting 
of low-calorie meal replacements, physical activity recommen-
dations, and weekly behavioral modification education classes 
with medical supervision of complex patients such as those with 
diabetes through attainment of goal weight(Phase I). This is 
followed by a recommended minimum of 18 months of main-
tenance behavioral modification classes with continued supple-
mental low calorie meal replacements (Phase II). The purpose 

of this study was to evaluate the metabolic and anthropometric 
changes achieved and maintained using the HMR program ver-
sus usual care, including lifestyle counseling by certified diabe-
tes educators, in the University of Kentucky Endocrine Special-
ty Clinic, for obese patients with type 1 or 2 diabetes. 

Materials and Methods

	 This was a retrospective comparison study assessing 
for weight loss, glycemic control, metabolic changes, anthro-
pometric changes, and maintenance of weight loss in patients 
with diabetes participating in a highly structured weight loss 
program versus a standard, usual care outpatient approach. Pa-
tients for this study were recruited from those existing patients 
followed in the HMR program affiliated with the University of 
Kentucky[10]. The usual care group consisted of diabetic patients 
treated for weight loss as part of their routine care at the En-
docrine Specialty Clinic, University of Kentucky, who received 
lifestyle education in a AADE certified education program led 
by a certified diabetes educator (CDE). Patients were recruited 
from October 5, 2010 to March 4, 2013. 
	 HMR patients recruited to participate in the study were 
at least 18 years of age; had an established diagnosis of Type 1 or 
Type 2 diabetes; had completed at least 12 weeks of PHASE I to 
obtain predetermined weight loss goal before entering PHASE 
II; and had a baseline BMI > 25. After obtaining informed con-
sent, study patients’ medical charts were accessed for: 1) Phase 
1 Pre-program labs (Hemoglobin A1c, complete metabolic pan-
el (CMP), and lipid panel), anthropometric data, blood pressure 
and medical history; as well as medication list 2) In PHASE II 
(maintenance) peripheral blood samples evaluating for hgb A1c, 
lipid profile, and complete metabolic panel were than drawn at 
6 months with reassessment of anthropometric data and medica-
tion list. Throughout study, patients maintained weekly meetings 
with reinforcement of exercise and dietary recommendations, 
and continued use of meal replacements as desired. 			 
	 The usual care group of subjects, who had initiation of 
lifestyle education by a certified diabetes educator, was random-
ly selected for chart review. Patients were at least 18 years of 
age, had an established diagnosis of either Type 1 or Type 2 dia-
betes, and were overweight or obese based on body mass index. 
Study patients’ medical charts were accessed for medical histo-
ry, baseline anthropometric characteristics, blood pressure, med-
ication list, and baseline labs at their first visit to the Endocrine 
Clinic in the Kentucky Clinic. Medical charts were than further 
assessed for data at 6 months after their initial visit for changes 
in anthropometric characteristics, blood pressure, hemoglobin 
A1C, and medications.
	 HMR patients’ pre-program laboratory data was as-
sessed through review of the patient medical chart. All labs 
drawn during or prior to PHASE I, were under the supervision 
of the HMR staff or the patient’s primary care provider. Addi-
tional peripheral blood samples were obtained using standard 
phlebotomy techniques by designated research staff 6 months 
after initiation of PHASE II at the Lexington, KY HMR office. 
The amount of blood drawn at each visit was approximately 20 
milliliters. Anthropometric data was collected at each follow up 
appointment. 
	 Insulin cost analysis was calculated from prescribed 
insulin units for a 30 day period, with monetary values based 
on information from Drugs.com on October 2, 2014. Based on 
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that information, approximation of cost for analog insulin was 
200.00 dollars per 10 milliliter vial; Regular and NPH insulin 
was 25.00 dollars per 10 milliliter vial; and U-500 insulin was 
1200.00 dollars per 20 milliliter vial.

Statistical analysis
	 Data were analyzed using ANCOVA and protected 
LSD, adjusting for age, gender, and baseline weight to allow for 
baseline differences in group. All analyses were complete using 
PROC GLM, SAS 9.4 (SAS Institute Inc., Cary, NC, USA.). 
Results are expressed as least squares means ± standard error.

Results

Subjects and baseline characteristics
	 A total of 38 diabetic patients in the HMR program 
were enrolled in the trial. Overall, 23 % (n = 9) of the partic-
ipants were lost to follow up without reported adverse effects. 
Only 2 patients in each group were classified as Type 1 diabetics 
and so further effort to separate them in analysis was not made. 
A retrospective chart review was performed consisting of 26 ran-
domly selected diabetic patients who underwent weekly lifestyle 
education classes for weight loss by a certified Diabetic educator 
(control group), as part of their routine care at the Endocrine 
Clinic at the University of Kentucky. Of the HMR patients, 34 
% of the patients who completed the study were on insulin at 
baseline (n = 10) compared to 73% of the control group (n = 19). 
Weight, BMI, Hemoglobin a1c, and medication list including 
insulin use was assessed for patients prior to initiation of care 
at the clinic, as well as 6 and 12 months after participation in 
classes had begun.
	 Baseline characteristics between the two groups in-
cluding age, gender, anthropometry, duration of diabetes, and 
hemoglobin A1C are demonstrated in Table 1. Significant differ-
ences were noted between the 2 groups including a higher base-
line age, weight, BMI, duration of diabetes, as well as a lower 
HbA1c in the HMR group compared to the Control group. 

Table 1:
HRM Control

Age 58 ( ± 2.0) 50 ( ± 2.1)
Duration of Diabetes Year 14 ( ± 10.4) 11.94 ( ± 10.0)
Mean weight lbs 298 ( ± 10.6) 223 ( ± 6.3)
BMI 44 ( ± 1.5) 35 ( ± 1.0)
A1C 8.3 ( ± 0.3) 9.8 ( ± 0.3)
Female 8 12
Male 21 14

Data comparison from intervention period
	 Evaluation of the HMR Group from initiation of HMR 
program to 6 months post maintenance was compared to the 
control group. Examination of anthropometric measurements 
showed that the HMR group was noted to have a decrease in 
BMI of 6.82 ± 1.00. This was statistically significant when com-
pared to the control group who had an average decrease in of 
0.70 ± 1.12 (p < 0.05) over the 6 month period of evaluation 
(Figure 1). Although not statistically significant, this corre-
sponded to a 13.4% ± 3% percent weight loss on average in the 
HMR group versus only 7.9% ± 4% in the control Group (p = 

0.34) (Figure 2). For HMR participants, mean waist circumfer-
ence at baseline was 55 inches and after 6 months, this decreased 
to 47 inches. Waist circumference measurements were not rou-
tinely performed in the endocrine specialty clinic and were not 
available on chart review of the usual care group.

Figure 1: HMR participants decreased BMI 6.82 ± 1.00 on average 
from baseline to 6 months; the control group decrease was 0.70 ± 1.12 
(p < 0.05).

Figure 2: Mean weight loss was 13.4% ± 3% percent in HMR group 
weight loss on average versus only 7.9% ± 4% in control (p = 0.34)

	 Evaluation of change in hemoglobin A1C from base-
line to the end of the study was evaluated revealed that both 
groups demonstrated a significant decrease with end average 
A1C being similar at 7.5 % ± 2.0 in the HMR group and 7.5% 
± 2.3% in the control group. The overall mean A1C decrease in 
the HMR participants was 0.8 while, the control group was 2.3 
over 6 months. When adjusted for age, gender, and bsl weight, 
the average A1C decreased in the HMR participants was 0.58 ± 
0.38; while, the control group was 2.31 ± 0.42 (p < 0.05) (Figure 
3). 
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Figure 3: The overall mean A1C decrease in the HMR participants was 
0.8 while, the control group was 2.3 over 6 months. When adjusted for 
age , gender, and bsl weight, the average A1C decreased in the HMR 
participants was 0.58 ± 0.38; while, the control group was 2.31 ± 0.42 
(p < 0.05). Hemoglobin a1c achieved at 6 months was similar in HMR 
pts (7.5% ± 2.0) and Control group (7.5% ± 2.3).

	 Comparison of the changes in the participants medica-
tion list showed a reduced average number of daily medications 
needed in the HMR group by a total of two, while the control 
group had a slight increase over the 6 month period (p < 0.05). 
This equated to reduction of total medication usage of 28% in 
HMR® pts, with at least one medication discontinued in 80% of 
pts, while the control had only 23% of pts with discontinuation 
of at least one medication (p < 0.05) (Figure 4). 

Figure 4:  On average, HMR participants reduced the average number 
of overall medications needed by 2 while the control group had a slight 
increase  over the 6 month period (p < 0.05). This equated to reduction 
of total medication usage of 28% in HMR® pts, with at least one medi-
cation discontinued in 80% of pts, while the control had only 23% of pts 
with discontinuation of at least one medication (p < 0.05)

	 Analysis of insulin use demonstrated a decrease in 
HMR patients of 32.88 ± 12.63 units per day and an increase of 
18.88 ± 9.16 units per day in the control group from baseline to 
6 month follow up(p < 0.05) (Figure 5). As expected, the aver-
age 30 day cost of insulin from baseline to 6 months for HMR 
participants decreased $197.28 ± $106.41, but the control group 
increased $131.91 ± $77.20 (p < 0.05) (Figure 6). No signifi-
cant change was noted from initiation to finish in the two groups 
baseline lipid profile or metabolic panel.

Figure 5: Among insulin users in the study (HMR patients n = 10; 
Control n = 19), average daily scheduled insulin use decreased 32.88 ± 
12.63 units in HMR patients and increased 18.88 ± 9.16 (p < 0.05) units 
in the control group from baseline to 6 month follow up. 

Figure 6: As expected, the average 30 day cost of insulin from base-
line to 6 months for HMR participants decreased $197.28 ± $106.41, 
but the control group increased $131.91 ± $77.20 (p < 0.05). 30 day 
Cost analysis was calculated from scheduled insulin units used based 
on information from Drugs.com with approximation of analog insulin’s 
at 200$ per 10ml vial; Regular and NPH insulin at 25$ per 10ml vial; 
U-500 insulin at 1200$ per 20 ml vial.

Discussion 

	 Evidence for the benefits of weight loss and exercise 
in individuals with high risk for the development of Type 2 Dia-
betes has been shown in multiple studies[11-17]. This includes the 
Diabetes Prevention Program, in which those individuals attain-
ing at least 150 minutes of physical activity per week and a loss 
of seven percent of body weight had a 58 % reduced incidence 
of T2DM when compared to control group over 2.8 years[11]. 
Currently The American Diabetes Association and European 
Association currently recommend that highly motivated patients 
with A1c < 7.5% at diagnosis, should be given the opportunity to 
engage in lifestyle changes for 3 to 6 months before embarking 
on pharmacotherapy[18]. However, data on the effectiveness in 
lifestyle interventions in those already diagnosed with T2DM is 
less robust, but it has been demonstrated that lifestyle interven-
tion with effective weight loss and increased aerobic capacity 
can lead to increased insulin sensitivity and potential remission 
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in those recently diagnosed[19]. The Look AHEAD trial has ad-
ditionally been shown to have significant reductions a1c, lipids, 
and medication burden through implementation of intensive life-
style interventions[20]. 
	 In our study we looked at two groups managed in both 
a specialty medical practice setting and structured behavioral 
weight loss program. In regards to absolute weight loss, statis-
tical significance was not different when looking at baseline to 
endpoint, though the HMR group’s BMI reduction was signifi-
cantly more than that of the control group. While the weight re-
duction was not impressively different, the effect of the programs 
on medication usage was significant as we saw an overall reduc-
tion in the HMR group versus an increase in the group managed 
in a traditional endocrine practice. Further analysis of subjects 
prescribed insulin demonstrated an increase in insulin dosing in 
the control group as opposed to a decrease insulin dose in the 
HMR group. This translated to a significant cost savings from 
baseline in the HMR group with equivalent hgba1c achieved. 
	 Certainly initial glycemic control being worse in the 
usual care group may have necessitated overall increase in insu-
lin usage within that group. Another contributor to the difference 
may have been a result of the emphasis of lifestyle and behav-
ioral changes in the structured weight loss program as opposed 
to pharmacotherapy as seen in traditional medical clinics. While 
the consequences of hyerinsulinemia remain controversial, there 
have been multiple studies linking elevated insulin levels to ath-
erosclerosis, Tumor growth, and hypertension[21-26]. When look-
ing at exogenous replacement of insulin, a study by S.E. Holden 
et al., demonstrated a dose dependent relationship of increased 
all-cause mortality, major cardiovascular events, incidence of 
hypoglycemia in patients taking > 0.6 units/kg, and incidence 
of cancer[27]. Insulin use also contributes to the economic burden 
of Type 2 DM in the United States, which was noted to be 245 
billion dollars in 2012. When compared to 2007, this was esti-
mated to be a 41 % increase[28]. To this end, placing patients with 
chronic medical conditions which correlate to obesity, such as 
T2DM, in programs which demonstrate the potential to diminish 
medication burden should be strongly considered in regards to 
long term morbidity and mortality, as well as diminished eco-
nomic impact. 
	 Obesity complicated by T2DM is a condition affected 
by multiple variables and consideration should be given to the 
management of diet, physical activity, behavioral modification, 
as well as pharmacotherapy. Structured weight loss programs of-
ten provide focus on elements beyond pharmacotherapy which 
may be difficult to effectively manipulate in a traditional med-
ical practice. Unfortunately, due to a multitude of factors, in-
cluding insurance coverage and physician time constraints, the 
majority of patients are not offered nor pursue behavioral weight 
loss programs as a part of their diabetic treatment plan[29]. When 
compared to hypocaloric balanced diets, structured programs 
such as HMR consisting of low energy diets, which are diets 
consisting of < 1200 kcal/day, combined with modest amounts 
of exercise have been shown to be more effective in both initial 
weight loss and maintenance over a 5 year follow up period[30]. 
In our study, this approach demonstrated not only a decrease in 
weight, but also improvement in glucose control with reduction 
in medication burden which may be the true beneficial signif-
icance in major lifestyle interventions compared to traditional 
management. Therefore, consideration should be given to struc-

tured behavioral weight loss programs as part of the initial treat-
ment for type 2 diabetes mellitus in association with obesity. 
	 In summary, the data from our study suggests that when 
compared to CDE-led diabetic education emphasizing lifestyle 
change for weight loss, diabetic patients in an intensive life-
style program utilizing weekly behavioral coaching, meal re-
placements and exercise, had a significant decrease in BMI and 
achieved a similar A1c with greater reduction in medication use. 
In particular, HMR diabetic patients utilizing insulin had signif-
icant reduction in dose and cost from baseline compared to an 
overall increase in patients managed in a traditional endocrinol-
ogy specialty clinic.
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