THE EN BAIANCE SPANISH DIABETES EDUCATION PROGRAM IMPROVES
APOLIPOPROTEINS, SERUM GLUCOSE AND BODY COMPOSITION IN HISPANIC DIABETICS

Objective: We evaluated the changes in
apolipoproteins, glycemic status, and body
composition after 3 months using a culturally
sensitive diabetes education program, En
Balance, in diabetic Hispanics.

Methods: Thirty-four (9 males, 25 females)
Hispanic diabetics participated in the En
Balance program over three months. Body
composition was determined by dual energy
X-ray absorptiometry (DXA), fasting plasma
glucose (FPC), Alc, and apolipoproteins (Apo)
measured after 3 months participation. Differ-
ences were analyzed using paired t testing and
relationships between changes in Apo, Alc,
total cholesterol, body mass index and body
composition by Spearman correlations.

Results: Completion of En Balance resulted in a
significant reduction in weight (80.31 = 1.97 kg
vs 81.25 + 17.97 kg, P=.015), FPG (143.21 +
57.8 mg/dL vs 166.41 = 65.9 mg/dL P=.003),
and Alc (7.08 = 1.6% vs 7.87 = 2.0%,
P=<.001). DXA demonstrated reduction in total
fat (29.54 = 10.0 kg vs 30.24 = 11.80 kg,
P=<.001) and trunk fat (15.09 * 5.6 kg vs
16.87 = 5.4 kg, P=.001). High density lipopro-
tein significantly increased (48.85 = 11.4 vs
44.65 = 8.8, P=.002) and total serum choles-
terol/high density lipoprotein ratio decreased
(3.87 = .98 vs 4.35 = 1.0, P=.001). There were
significant correlations at three months between
changes in Apo A1 and A2 (r=.559, P<.001),
Apo E and total cholesterol (r=.746, P<.001),
between Alc and FPG (r=.563, P=.001) and
BMI and body weight (r=.732, P<.001).

Conclusions: The En Balance program im-
proved body composition, Alc, FPG, total
cholesterol/HDL ratio and HDL. If these trends
can be sustained, En Balance may serve as a
unique educational paradigm for improving
type 2 diabetes in Hispanics. (Ethn Dis.
2012;22(2):215-220)
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INTRODUCTION

Diabetes mellitus type 2 (DM2) is
one of the major causes of morbidity
and mortality in the United States with
a ~100% increase between 1980 and
2004." Worldwide, 220 million peo-
ple have diabetes and 1.1 million have
died from complications of DM2 with
projections that DM related mortality
will double between 2005 and 2030.%7
Hispanic Americans in particular are
more likely to suffer from DM and
DM-related complications than Cauca-

2 and there is clear evidence that

sians
disparities based on ethnic differences
play a significant role in diabetes-related
morbidity and mortality.” Although
many factors play a role in the increased
risk of DM2 and complications in the
Hispanic community, low socioeco-

10-1

nomic status,'®!! low educational at-

712 and limited access to

tainment, '
health care'? are major contributors to
this health disparity. Lifestyle challenges
in Hispanics are particularly important
due to the effects of both immigration
and acculturation on the ability to attain
and achieve healthy habits.

Ideally, culturally sensitive educa-
tion programs focused on the Hispanic
lifestyle should be particularly impor-
tant in decreasing cardiovascular risks
but to date no program has reported
success. One aspect of lifestyle interven-
tion that may play a particularly key role
is the effects on diabetic dyslipidemia,
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En Balance was designed to
have a strong nutritional
component and cause
beneficial changes in the
diabetic dyslipidemia pattern
in Hispanic diabetics. .. we
sought to determine the effects
of the program on lipoprotein
changes within the same
participants over a 3-month

time period.

which is one of the most important
contributors to diabetes vascular com-
plications. Dyslipidemia in DM2 is
usually manifested as decreased high
density lipoprotein (HDL) and elevated
triglyceride (T'G) levels, which strongly
correlates with coronary heart disease. '
Additionally, apolipoproteins (Apo) A,
C, and E, play significant roles in
Hispanic diabetics because of the con-
tribution of certain Apo and lipids in
initiating the process of atherosclerosis
and insulin resistance. Health education
targeting lipids in DM2 leads to
significant reductions in macrovascular
and microvascular complications.14

En Balance was designed to have a
strong nutritional component and cause
beneficial changes in the diabetic dyslipide-
mia pattern in Hispanic diabetics. Although
limited to post-hoc analysis, we sought to
determine the effects of En Balance on
lipoprotein changes within the same partic-
ipants over a 3-month time period.
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METHODS

Research Study Design

The En Balance program is a 3-
month trial to test the impact of a
Spanish language diabetes education
program on blood glucose control in
diabetic Hispanics. The Loma Linda
University Insticutional Review Board
approved the study protocol and all
participants gave written informed con-
sent to participate in Spanish. Subjects
were screened by telephone and person-
al interviews evaluating medical histo-
ries, medications usage (oral hypoglyce-
mic or insulin), physical activity, and
diet histories by questionnaires. Our
study included the following phases:
recruitment, collection of baseline data,
three months of diabetes education,
collection of data at the end of the
3 months, and final data analysis.
Spanish diabetes health education class-
es were offered during 3-months of
follow-up. Classes were held twice a
week for a period of 2 hours teaching
participants how to maintain blood
sugar levels and body weight checks.
Registered nurses, students, physicians
and registered dietitians were part of the
team of instructors. All educational
materials were in Spanish. A compre-
hensive evaluation of physical, blood,
dietary and body composition assess-
ments aimed at fully characterizing
health status, dietary habits and total
and regional body composition were
done at baseline and at 3-months.
Individuals were excluded if they: were
pregnant or lactating, had a history of
drug or alcohol abuse, had an impaired
mental condition, were on active gluco-
corticoid therapy, or had unstable
cardiovascular disease, hepatic, neuro-
logic, endocrine, or other major system-
ic disease. Patients with pacemakers
were excluded due to incompatibility
with DXA measurements. A total of 34
participants (9 males and 25 females)
with a known diagnosis of DM2 for
>5 years and body mass index (BMI) of
21-47 kg/m” participated in the study.
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Outcome Measures

Body composition, which assesses
total and visceral fat, was determined as
it plays an important role in weight-
related diseases like DM2 and hyperten-
sion. Visceral fat in particular is related to
insulin resistance leading to DM2," and
accumulation is higher in Hispanic adult
and children when compared to other
ethnic groups.'® We measured body
composition using DXA (Software ver-
sion 12.6); total and regional body
composition measurements were obtained
and certain body regions of interest were
isolated with participants in the supine
position. For each assessment, scan time
was about 3 minutes at a radiation
exposure of 1.5 mrem. These scans were
conducted according to standard proce-
dures'” and evaluated by a radiologist
(ES) at baseline and three months.

Fasting blood samples were collected
in the morning at baseline and 3-
months. Blood samples were analyzed
in the Loma Linda University clinical
laboratory using established techniques
for lipoproteins, glucose, insulin, cho-
lesterol, and Alc.'®"

Study participants completed the val-
idated Southwestern Food Frequency
questionnaire at baseline and at three
months. Dietary intake records were
analyzed using the Metabolize Nutrient
Analysis System, Version 2.5, at the
University of Arizona, Arizona Cancer
Center, Tucson, Arizona.

Weight (kg) was measured at base-
line and 3 months using a balance scale
(Detecto, Web City, Mo). Body weight
and height were measured using a
stadiometer (Holtain Ltd., Crmych,
Dyfed, Englzlnd).20

Statistical Analysis

Statistical analyses were calculated
using SPSS for windows version 15.0
(SPSS, Inc, Chicago, Illinois). Log
transformations were used to improve
normality for the following: FPG, Alc,
total cholesterol (tchol), fasting insulin,
LDL cholesterol (LDLc), HDL choles-
terol (HDLc), and triglycerides (TG).
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Table 1. Baseline characteristic of
study participants (both sexes, N=34)

Variables n) %

Age, years

37-39 (4)11.8

40-49 (9) 26.5

50-59 (14) 41.2

60-69 (7) 20.6
Sex

Female (25) 73.5

Male (9) 26.5
Weight, kg

49-59 (4)11.8

60-69 (6)17.6

70-79 (8) 23.5

80-89 (5) 11.8

90-99 (6) 20.6

100-122 (5) 14.7
Body mass index, kg/m?

21-24 (5)14.7

25-29 (10) 29.4

30-47 (19) 55.9

Spearman’s product-moment correla-
tions were performed to relate changes in
all experimental measures, which included
body composition, changes in plasma
lipids, apolipoproteins, glucose, Alc and
insulin concentrations. The differences
between the baseline and 3 month mea-
surements of insulin, FPG, Alc, plasma
lipids, Apo and body composition before
and after diabetic education were assessed
using a paired sample # test.

RESULTS

Table 1 summarizes the baseline
descriptive characteristics of the study
participants, aged 37-69 years. The
weight of the study participants ranged
from 49 kg to 122 kg and the BMI ranged
from 21-47 kg/mz. Out of 44 enrolled,
34 completed the study as 10 dropped out
due to lack of transportation.

Table 2 summarizes the changes in
FPG, Alc, insulin, cholesterol, and Apo
after three months of the intervention.
There were significant decreases in FPG
(—23.20 mg/dL, P=.003), and Alc
(—.79, P<.001) and significant increas-
es in HDL (4.2 mg/dL, P=.002), and
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Our current study
demonstrates that... we have
achieved improvements in
weight, fat distribution and
lipoproteins that additionally

may result in reduction in

cardiovascular events.

decreases in cholesterol/HDL (chol/
hdlr) ratio (—.48, P=.001) all com-
pared at 3 months to baseline.

Table 3 summarizes mean changes in
bodyweight and body composition by
DXA. There were significant reductions
in body weight (—=.94 kg, P=.015),
DXA tunk fat (—1.78 kg, P=.001),
DXA trunk fat % (—.79, P=.003), DXA
.total fat (—.91 kg, P<<.001), DXA total
lean mass (—.03 kg, P<<.001), and DXA
total % fat (—.6, P=.003) observed at
3 months when compared to baseline.

Table 4 summarizes Spearman’s
correlation between changes (3 months-
baseline) in Apo Al and A2 (r=.559,
P<.001), Apo E and total cholesterol
(r=.746, P<.001), and between Alc
and FPG (»=.563, P=.001).

DISCUSSION

Our program En Balance, utilizing a
culturally sensitive education program
targeting Hispanic diabetics, previously
demonstrated decreases in Alc, which
would translate into a significant reduction
in diabetic complications if sustained.”!

Our current study demonstrates
that, in addition to improved glycemic
control, we have achieved improve-
ments in weight, fat distribution and
lipoproteins that additionally may result
in reduction in cardiovascular events.
Earlier studies targeting the Hispanic
diabetic population have demonstrated
improvements in glycemic control along
with weight and diabetes-related litera-
cy.?>"** The importance of implement-
ing cultural sensitive programs such as
En Balance is demonstrated in two
recent studies. Rosal et al*> developed
the Latinos en Control program that
demonstrated improved glycemic con-
trol with an A1C difference of .53%
among low-income Hispanics compared
to usual care. Similarly, Brown et al*®
compared dosage effects of diabetes self-
management education employing ex-
tended (24 h of education, 28 h of
support groups) and compressed (16 h
of education, 6 h of support groups),
and concluded that culturally compe-
tent diabetes education interventions

were effective in promoting improved
metabolic control and diabetes knowl-
edge in both groups.

Our current study specifically eval-
uated the En Balance program on
important determinants of insulin resis-
tance such as weight and body compo-
sition and dyslipidemia as surrogate
measures of subsequent vascular risk.

Weight and Body Composition

Our study participants showed a
reduction in weight after three months
of diabetes education consistent with
previous studies.”> >4

Total and regional fat distribution of
our study participants was measured using
DXA, which provides additional informa-
tion about body fat distribution than waist
circumference measurement alone.”” Our
study participants had significant reduc-
tion in trunk fat and total fat after three
months compared to baseline trunk fat
and total fat. Nelson et al,”’

sectional study among diabetic Hispanics

in a cross-

in San Luis valley, compared DXA to
regular waist measurement; they conclud-
ed that DXA provided additional infor-
mation about trunk fat than the waist
circumference measurement. Further, the
significant decrease in trunk fat and total
fat could be attributed to weight loss as a
result of change in diet (increased con-
sumption of fibers and vegetables, less

Table 2. Paired samples t tests for selected variables at baseline and three months (both sexes, N=34)
Variables Baseline Mean (SD) 3 Months Mean (SD)  Mean Difference?® 95% ClI P

Alc, % 7.87 (2. 7.08 (1.6) -.79 A43,1.16 <.001°
FPC, mg/dL 166.41 (65 9) 143.21 (57.8) —23.2 8.43,37.99 .003°
Insulin, ug/L 12.89 (9.6) 12.55 (12.4) —.34 —1.84, 2.53 .753
Total cholesterol, mg/dL 190.00 (44.18) 185.00 (49.57) 5.0 —6.81, 17.99 .366
HDL cholesterol, mg/dL 44.65 (8.8) 48.85 (11.4) 4.2 —6.80, —1.62 .002°
LDL cholesterol, mg/dL 123.38 (38 27) 118.41 (37.64) —4.97 —4.62, 14.57 .300
Cholesterol/HDL ratio 4.35 (1. 3.87 (.98) —.48 .20, .77 .001°
Triglycerides, mg/dL 217.41 (131 02) 193.97 (128.59) —23.44 —9.56, 56.44 158
Apo A1, mg/L 817.25 (144.48) 831.11 (120.23) 13.86 —60.66, 32.94 .551
Apo A2, mg/L 190.18 (48.92) 194.60 (56.22) 4.42 —25.41, 16.56 671
Apo C2, mg/L 437.95 (20.22 509.74 (55.62) 71.79 —25.72,11.36 437
Apo C3, mg/L 129.72 (60.57 128.87 (61.06) —.85 —13.74,15.45 .906
Apo E, mg/L, 376.47 (13.72 412.55 (21.38) 36.08 —10.60, 3.39 .302

¢ Baseline-3 months.
b p<.005.
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Table 3. Changes in body weight/composition after 3-months of Spanish diabetes education. (both sexes, N=34)

Variables Baseline Mean (SD) 3 Months Mean (SD)  Mean Difference® 95% ClI P
Body weight, kg 81.25 (17.90) 80.31 (17.97) .94 .20, 1.68 .015°
BMI, kg/m2 32.17 (7.0) 31.72 (6.7) —.45 —.14, 1.04 132
DXA trunk fat, kg 16.87 (5.4) 15.09 (5.6) —-1.78 .27, .95 .001°
DXA trunk fat, % 37.57 (7.1) 36.78 (7.1) —.79 .28, 1.31 .003°
DXA total fat, kg 30.41 (10.68) 29.50 (10.52) —-.91 43, 1.38 .000°
DXA total lean mass, kg 4.98 (10.65) 4.95 (10.71) —-.03 —.21, .66 .000°
DXA total fat, % 36.37 (7.49) 35.77 (7.52) —-.6 .22,.97 .003

¢ Baseline-3 months.
b p<.01.

consumption of foods with high glycemic
index) and increase in physical activities.
This is in agreement with a study by
Goodpaster et al*® in the study of effects of
weight loss on regional fat distribution and
insulin sensitivity in obesity in 32 obese
sedentary women and men over a 4-
month weight loss program.

Further, Hairston et al,>>® in a study
of Hispanic and African Americans over a

five year period, reported that lifestyle
interventions such as physical activities
and high consumption of fiber were
associated with a decrease in abdominal
visceral fat. The study, though spanning a
five year period, (compared to our study
of three months) does highlight the
importance of physical activities and
consumption of healthy diet in mitigating
the effects of insulin resistance due to

abdominal visceral and consequently
improving insulin sensitivity.

Dyslipidemia

Our study is unique in that it
evaluated the effects of the En Balance
program on changes in lipids and
lipoproteins.

There was an overall improvement

in HDL and Apo Al at the three month

Table 4. Spearman’s correlation between changes (three months-baseline) in apolipoproteins and body compositions (both

sexes, N=34), P value is in parentheses

FPG
Apo A2 ApoC2 ApoC3 ApoE Insulin Alc% mg/dL tchol HDLc LDLc  Chol/hdlr  BMI BWT
Apo Al 559° 216 506°  .392° 105 138 —.113 .091 .289 004  —.009 016  —.042
(001)  (219)  (.022)  (.022) (553)  (438)  (.524) (.610)  (.098)  (.981) (.958)  (.929)  (.811)
Apo A2 1.000 449° 523 523 —130 .055 .022 105 236 113 020 —.039 —.123
(008)  (.001)  (.002) (462)  (757)  (.902) (.555)  (180)  (.524) (911)  (.829)  (.489)
Apo C2 1.000 .683° 6320 268 068  —.319 .530° .086 3442 563° 045  —.073
(<.001) (<.001) (125)  (701)  (.066) (001)  (.630) (.046) (001)  (.801)  (.683)
Apo C3 1.000 760° —.177 4052 023 .635° 233 3667 487° 057  —.009
(<.001) (318)  (017)  (.896) (<.001)  (.185)  (.033) (004)  (749)  (.960)
Apo E 1.000 103 313 .054 746" 151 .608° 638> 079 046
(561)  (072)  (763) (<.001)  (.395) (<.001) (<.001)  (.658)  (.796)
Insulin 1.000 —.010 041  —198 —.126 —.285 —.067 —.026 .055
(956)  (.817) (262)  (479) (.103) (707)  (.883)  (.756)
Alc % 1.000 563 3912 241 370% 196 253 334
(.001) (022)  (170)  (.031) (266)  (149)  .054
FPG 1.000 .054 174 244 —124 248 217
(760)  (324)  (.165) (484)  (158)  (.218)
tchol 1.000 189 .847° 833" 043 .079
(284) (<.001) (<.001)  (.811)  .659
HDLc 1.000 249 —.257 039 —.088
(.155) (143)  (.827)  (.619)
LDLc 1.000 674> 103 .089
(<.001)  (562)  (.619)
Chol/hdlr 1.000 .054 077
(.762)  (.663)
BMI 1.000 7320
(<.001)
a p<.05.
b p<.005.
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point of the study; HDL is rich in Apo
A2°" and there is evidence to suggest
that Apo A2 is a significant predictor of
HDL levels.”> We found a nonsignifi-
cant increase in the mean of Apo A2 at
three months compared to baseline.
This may have also contributed to the
increase in HDL observed in the study
participants. Weng et al*® reported that
in an experimental study on Apo A2
knockout mice, a significant reduction
in HDLc was observed, further sup-
porting that Apo A2 is abundant in
HDL.

A nonsignificant reduction in the
mean of Apo C3 was observed in all
study participants, which is associated
with reductions in triglycerides and may
contribute to mortality and morbidity
seen in diabetics and is in agreement
with Florez et al.**

Levels of Apo C2 increased at three
months when compared to baseline; Apo
C2 is responsible for the activation of
lipoprotein lipase in peripheral tissues,
particularly adipocytes and muscles. The
presence of high TG levels diminishes the
activity of Apo C2.*° Our study partici-
pants had high TG levels at the beginning
of the study that decreased after three of
months of study, thus the increase in Apo
C2 observed after three months of study
was possibly the result of reduction in TG.

Apolipoprotein E is responsible for
clearance of triglyceride-rich containing
particles; Apo E increased after three
months of study which may be ex-
plained by the decrease in cholesterol
levels.>® Also, Apo E is a component of
very low density lipoprotein, HDL and
intermediate low density lipoprotein,
which affects cholesterol level.?” Tt is
also possible that the increase in Apo E
levels could be attributed to the increase
in its HDL portion. We are not aware
of any studies that have evaluated the
impact of diabetes education in reduc-
ing Apo E levels in Hispanic diabetics.

Limitations
There are limitations to our study,
the most important of which is the short

term nature of our current design.
Despite this major limitation, the
surrogate measures that we determined
are directly related to important clinical
outcomes and if sustained would yield
improved quality of life, reduction in
overall health costs and possibly lowered
mortality in diabetic patients. The lack
of a contemporary control group also
limits the conclusions. However, histor-
ical evidence suggests En Balance would
result in improved outcomes compared
to usual care. The experimental partic-
ipants lacked most of the basic struc-
tured lifestyle that supports consistent
health care. Hence, success within this
group suggests that En Balance would
translate into even greater benefits in
patients with more structured and
consistent resources.

Lastly, the specific benefits seen in
improvement of the lipoproteins are not
identified and may not directly relate to
the interventions in En Balance. Further
studies will need to identity elements with-
in the program that specifically result in
improvement in diabetic dyslipidemia.

CONCLUSIONS

Overall, the findings from our study
demonstrate the effectiveness and the
importance of lifestyle intervention in
improving glycemic control in diabetics
and increasing the level of healthy Apo
Al, A2 and C2 while decreasing Apo E
and C3. These improvements in health
outcomes could be attributed to cultur-
ally competent and sensitive Spanish
health educators. It could also be
attributed to the effectiveness and
frequency at which the health education
classes were conducted and the proxim-
ity of the homes of the study partici-
pants to the venue. There are clearly
social and health service delivery issues
that are important; study participants
complained about the cost of healthy
foods that were necessary for improving
dietary habits and glycemic control. In
addition, most of the study participants
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had no health insurance thus limiting
access to health care providers. As a
result, most of the study participants
sought medical attention only when
symptoms were very serious. Some
study participants were semiliterate with
long standing diabetes and this may
have affected the slow response to
change from old dietary and lifestyle
habits to better lifestyle interventions.
Finally, it is important that socioeco-
nomic factors existing in a community
be taken into consideration when de-
signing effective interventions to im-
prove health outcomes in resource poor
populations.
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