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Abstract

Objective: To determine the role of changes in dietary choices and physical 
exercise promoted by the En Balance program on measures of health in 
Hispanics with type-2 diabetes mellitus.

Methodology: Thirty-four participants completed the pre and post Family 
Habits Frequency Questionnaire at baseline and after three months follow-up. 
Participants were Spanish-speaking Hispanics with type 2 diabetes aged 37-69 
years. The changes in dietary behaviors and physical activity were determined. 
The body composition measurements by Dual-energy X-ray Absorptiometry 
(DXA), blood glucose, hemoglobin A1C (A1C) and lipid profile were reported.

Results: Participants showed a broad range of significant improvement 
in both dietary habits and physical exercise. For instance, participants read 
food labels significantly more often after the 3 months compared with baseline 
(P=0.0002). Also, there was a significant increase of physical activity among 
females such as doing 30 minutes of physical activity (P=0.04) and increasing 
in walking (P=0.01).Anthropometric measurements such aswaist circumference 
and DXA total fat decreased significantly after the educational program by (P= 
0.015) and (P= 0.0005), respectively. There was a significant decrease inA1C 
from 7.87 ± 2.01 (63±22mmol/mol IFCC (the International Federation of Clinical 
Chemistry)) to 7.08 ± 1.67 (54±18 mmol/mol IFCC) (P<0.001; effect size= 
-0.43). Both HDL/cholesterol ratio (P=0.003) and HDL (P= 0.0023) improved 
after the educational program.

Conclusion: The culturally sensitive educational program among Hispanics 
with type 2 diabetes showed significant positive changes in participants’ 
dietary behaviors and physical activities, associated with the improved health 
determinants of anthropometric changes, glycemic control, and lipid profiles.

Keywords: Food labels; Physical activity; Fasting plasma glucose; 
Cholesterol; Behaviors

Introduction
Diabetes continues to be a major health problem worldwide [1]. 

An estimated of 346 million people have diabetes throughout the 
world [2]. Around 28.9 million people (12.3%), 20 years or older, had 
diagnosed and undiagnosed diabetes in 2012 in the United States. 
The risk of developing type 2 diabetes is associated with obesity [3], 
older age [4], family history [4] and lack of physical activity [5]. The 
risk is increased for certain race/ethnicities with African American, 
Hispanic/Latino American, and American Indian, at the highest 
risk for type 2 diabetes compared to non-Hispanic whites [1]. Type 
2 diabetes has been a burden, especially on ethnic minorities such as 
Hispanics in the United States. Diabetes is an important contributor 
to heart disease and stroke, kidney failure, non-traumatic lower-limb 
amputations, blindness and eye problems, hypertension, nervous 
system disease, and dental disease among American adults [5]. Death 
from diabetes is reported as the seventh cause of death in the United 
States [1,6]. The Centers of Disease Control and Prevention (CDC) 
has stated that diabetes is the fifth cause of death among Hispanics in 
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the United States [7]. The prevalence of obesity among the Hispanic 
ethnic group aged 20 and older in the United State is 42.5% [8]. In 
addition, poor compliance and failure to attend conventional medical 
appointments and follow-up is the highest among Latinos compared 
to other ethnic groups [9]. Poor appointment keeping is associated 
with increasing the risk of elevated A1C, Low Density Lipoprotein 
(LDL), and high systolic blood pressure [9]. 

Moderate intensity and length of exercising are important factors 
to prevent diabetes [10]. Research has shown that physical activity 
can decrease blood glucose, decrease LDL cholesterol, raise High 
Density Lipoprotein (HDL) cholesterol, improve weight loss, and 
reduce body fat [11]. Eating healthy meals, being physically active, 
and losing excess weight can manage the blood glucose for most 
people with type 2 diabetes [1].

By taking steps such as acquiring and maintaining a support 
network and seeking the counsel of their health care providers, 
those with type 2 diabetes can control the risk of complications [1]. 
Cultural studies concerning diabetes management have shown that 
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such intervention programs are necessary to reduce the incidence of 
diabetes and its complications in general and in Hispanic populations 
in specific [1,12,13]. Several studies have found that diabetes 
education programs decrease serum glucose, A1C, and body weight 
significantly among those with type 2 diabetes [10,14,15]. Diabetes 
education programs for Hispanics with type 2 diabetes specifically 
have improved several health outcomes (e.g. glucose, A1C) [6,16-18].

Our previous report showed significant improvement in blood 
glucose (glucose and A1C), lipid profile (cholesterol and HDL levels) 
and anthropometric (body weight and waist-to-hip ratio) levels 
among Hispanics with type 2 diabetes [19]. The purpose of this study 
was to assess pre/post effects of a culturally sensitive educational 
program on lifestyle and behavioral improvement as potential 
determinants of the beneficial changes in anthropometric measures, 
diabetes control and the lipid profile.

Materials and Methods
En balance diabetes education program

“En Balance” is specifically designed as a culturally sensitive 
diabetes education program to promote a healthier lifestyle for 
Hispanics who have type 2 diabetes. The study design was a prospective 
intervention pilot study where subjects served as their own control 
(i.e. comparing 3 months to baseline) which maximizes the control of 
extraneous and unmeasured confounders. The study was conducted 
at the School of Public Health at Loma Linda University by personnel 
from: Loma Linda University Center for Health Disparities and 
Molecular Medicine, School of Medicine and the School of Public 
Health. The educational classes were conducted once a week during 
the 3-month period of the study. All classes were presented in Spanish 
and each session lasted for two hours, the details of the details of the 
study methodology have been described previously [16,19,20]. The 
educational team included Spanish-speaking: registered dietitians, 
registered nurses, physicians and nutrition students. Registered 
dietitians and nutrition students were involved in the classroom 
education sessions. The study team collected the biological data.

Sample and setting
Participants were Spanish-speaking Hispanics with type 2 

diabetes aged 37-69 years. Potential participants were excluded from 
the study if they had history of drug or alcohol abuse, impaired 
mental condition, history of major systemic disease, or did not speak 
Spanish. Pregnant and lactating women were excluded from the study 
as well. Out of 44 who were qualified and enrolled into this study, 34 
completed the pre and post Family Habits Frequency Questionnaire at 
baseline and after 3 months of the study. The drop out was mainly due 
to transportation constraints. Participants attended the “En Balance” 
educational program in the evenings and participants’ families were 
also encouraged to attend the education sessions. Informed consent 
was obtained from all participants and the study was approved by 
Loma Linda University Institutional Review Board. 

Body composition
Dual-energy X-ray Absorptiometry (DXA) using a Hologic 

QDR-4500A instrument and body composition analysis software 
version 8.1A (Hologic, Inc, Waltham, MA) was used to measure total 
and regional body composition. For each assessment, scan time was 
around three minutes with a radiation exposure of 1.5 mrem. All 

scans by DXA were read and signed by a radiologist. 

Data collection
The pre and post Family Habits Frequency Questionnaire from 

the HEART (Health Education Awareness Research Team) program 
was used to evaluate participants’ behavioral changes before and after 
the program [21]. The questionnaire used for this study has six major 
parts: 1) salt and sodium, 2) cholesterol and fat, 3) weight, 4) physical 
activity, 5) family activities and 6) smoking. This questionnaire has 
been utilized in many cardiovascular disease health promotions and 
prevention studies working with Hispanic populations and has shown 
to have good internal validity [21]. Blood as well as anthropometric 
measurements were obtained before and after the educational 
intervention. 

Statistical analysis
Descriptive statistics for the participants included Wilcox on 

signed rank (non-parametric) test to measure the behavioral changes 
between baseline and three months. 

Homeostatic model assessment insulin resistance (HOMA-IR) 

Variable N Percent (%)

Sex

Male 9 26.5

Female 25 73.5

Age (years)

35-44 8 23.5

45-54 14 41.2

55-70 12 35.3

Mean age ± SD 52.0±9.3

Height (cm)

145-154 14 41.2

155-164 13 38.2

165-175 7 20.6

Mean height ± SD 158.4±7.4

Weight (kg)

45-74 14 41.2

75-94 13 38.2

95-122 7 20.6

Mean weight ± SD 81.2±17.8

Body Mass Index (kg/m2)

18.5-24.9 5 14.7

25.0-29.9 10 29.4

30.0-39.9 13 38.2

>40.0 6 17.7

Mean BMI ± SD 32.2±7.0

Education

Elementary or less 12 44.4

Junior high or high school 10 37.0

College and above 5 18.5

Table 1: Baseline subject characteristics.
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was calculated by the using the following equation: HOMA-IR= 
glucose (mmol/L) x insulin (mµ/L)/22.5 [22]. Effect size is included 
to measure the observed magnitude of anthropometric and blood 
parameters of the intervention (Effect size = mean (3 months) – mean 
(baseline) / SD pooled). Cronbach’s alpha, a measure of internal 
consistency, was used to evaluate to what degree the individual 
questions in each created index were correlated. The post-test 
responses were used for this evaluation. Analyses were performed 

using SAS version 9.3 (SAS Institute, Cary, NC). P-values < 0.05 were 
considered to be statistically significant.

Results 
Table 1 displays descriptive statistics of 34 participants at baseline. 

Participants’ ages ranged from 37 to 69 years with mean of 52 years. 
There were more females (74%) than males. Also, the majority of 
participants had high school degree or lower (81%). The mean Body 

Choose foods labeled low sodium, sodium free or no salt added Baseline (%)
N= 32

3 months (%)
N= 32 %Difference** P-Value *

Never 34.38 12.50 -21.88

0.001
Sometimes 31.25 21.88 -9.37

Usually 28.13 46.88 18.75

Always 6.25 18.75 12.5

Fill the salt shaker with a mixture of herbs N= 32 N= 32

Never 96.88 71.88 -25.0

0.018
Sometimes 3.13 21.88 18.75

Usually 0 6.25 6.25

Always 0 0 0.00

Read the food label N= 30 N= 30

Never 30.00 10.00 -20.0

0.0002
Sometimes 33.33 16.67 -16.66

Usually 26.67 30.00 3.33

Always 10.00 43.33 33.33

Cool soups and remove the layer of fat that rises to the top N= 34 N= 34

Never 26.47 11.76 -14.71

0.0137
Sometimes 26.47 14.71 -11.76

Usually 17.65 23.53 5.88

Always 29.41 50.00 20.59

Choose fruits and vegetables N= 34 N= 34

Never 14.71 2.94 -11.77

0.0468
Sometimes 20.59 17.65 -2.94

Usually 35.29 32.35 -2.94

Always 29.41 47.06 17.65

Read labels to choose foods lower in calories N= 33 N= 33

Never 30.30 9.09 -21.21

0.0025
Sometimes 30.30 24.24 -6.06

Usually 18.18 33.33 15.15

Always 21.21 33.33 12.12

Bake fish instead of frying it N= 34 N= 34

Never 32.35 8.82 -23.53

0.0012
Sometimes 38.24 26.47 -11.77

Usually 11.76 35.29 23.53

Always 17.65 29.41 11.76

Table 2: Distribution of eating behaviors frequency before and after the intervention.

*Signed Rank (Non-parametric) Test
**The percentage difference of 3 months minus baseline. 
P-value based on equal sample size
- Sample size was not the same for each question due to varying degree of missing response to baseline, three months or both questions.
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Mass Index (BMI) was 32 kg/m2. 

Table 2 compares the frequency of the eating behaviors of 
participants before and after the educational program. The listed 
items showed significant improvement toward acquiring healthier 
behaviors. For example, before the intervention, 30% of the 
participants reported they never read the food label and only about 
12% of them reported they always read the food label. After the 
intervention, only 9% of them reported they never read the food 
label and about 44% of them reported they always read food label 
(P=0.0002). Table 3 compares the frequency of the physical activity 
behaviors before and after the intervention. There was a significant 
increase of physical activity among females such as doing 30 minutes 
of physical activity (P=0.04), increasing in walking (P=0.01), dancing 
(P=0.002), and working in the garden (P=0.01). Summation of all 
questions from Table 1 and 2 that had significant improvement 
was performed to develop an overall behavioral change score of the 
participants. Higher scores imply adoption of more frequent healthy 
behaviors. On average, participants had significantly higher score 
after 3 months (36.09) when compared to the baselines value (30.73), 
P-value <0.0001. 

Table 4 demonstrates significant improvement in anthropometric 
and blood parameters. On average, there was about 14% reduction in 
blood glucose level (P = 0.003; effect size= -0.34), 10% improvement 
in A1C from 7.87 ± 2.01 (63±22 mmol/mol IFCC) to 7.08±1.67 
(54±18 mmol/mol IFCC) (P<0.001; effect size= -0.43), and 23.5% 
improvement in Homeostatic Model Assessment (HOMA-IR) 
(P=0.0014; effect size= -0.32). Also, DXA total percent fat, DXA 
total fat, and DXA trunk fat showed about 2% (P = 0.0028; effect 
size= -0.42), 3% (P= 0.0005; effect size= -0.09), and 3.7% (P = 
0.0008; effect size= -0.11) improvement (reduction in percentages), 
respectively. Moreover, there was a significant decrease in some of the 
anthropometric measurements after the educational program, which 
included 2.4% improvement in both waist circumference (P= 0.015; 
effect size= -0.19) and Waist to Hip Ratio (WHR) (P= 0.025; effect 
size= -0.27).Also, there was a 13.75% increase in HDL/cholesterol 
ratio (0.003; effect size= 0.57), and 9.5% increase in HDL (P= 0.0023; 
effect size= 0.41) after 3 months of the educational program.

For the Cronbach’s alpha, salt and sodium index had 10 
questions. Five questions that had low correlation with the primary 
index questions were removed. The Cronbach’s alpha value for the 

Baseline (%) 3 months (%) % Difference** P-Value*

Do 30 minutes of physical activity female N= 29 N= 29
-20.69

0.0405

Never 27.59 6.90

Sometimes 41.38 55.17 13.79

Usually 24.14 24.14 0.00

Always 6.90 13.79 6.89

Walk female N= 22 N= 22

Never 4.55 0 -4.55

0.0176
Sometimes 54.55 31.82 -22.73

Usually 36.36 50.00 13.64

Always 4.55 18.18 13.63

Dance female N= 24 N= 24

Never 41.67 20.83 -20.84

0.002
Sometimes 50.00 50.00 0.00

Usually 8.33 16.67 8.34

Always 0 12.50 12.50

Work in the garden female N= 22 N= 22

Never 22.73 22.73 0.00

0.0195
Sometimes 50.00 22.73 -27.27

Usually 13.64 27.27 13.6

Always 13.64 27.27 13.6

Does aerobic dancing female N= 27 N= 27

Never 74.07 37.04 -37.03

0.038
Sometimes 11.11 44.44 33.33

Usually 11.11 14.81 3.7

Always 3.70 3.70 0.00

Table 3: Distribution of physical activity frequency before and after the intervention.

*Signed Rank (Non-parametric) Test
**The percentage difference of 3 months minus baseline. 
P-value based on equal sample size
- Sample size was not the same for each question due to varying degree of missing response to baseline, three months or both questions.
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remaining five questions was improved to 66.1%. The Cholesterol and 
fat index had 10 questions. Two questions were removed due to their 
low correlation values with the rest of the questions in this index. The 
resultant Cronbach’s alpha for the remaining 8 questions was 64.9%. 
For the third index, there were five questions about weight. One 
question was taken out due to low correlation value with the others, 
the final Cronbach’s alpha was 74.1%. For the mother’s physical 
activity index, there were four questions. The obtained Cronbach’s 
alpha was 77.7%. There were 6 questions in the family activities 
index. The obtained Cronbach’s alpha was 73.8%. For the last index 
on smoking, Cronbach’s alpha was not performed as the responses 
were binary.

Discussion
The “En Balance” is a culturally sensitive educational program 

for Hispanics with diabetes that improves the participants’ lifestyle 
measured by dietary behaviors, physical activity resulting in 
improvements in anthropometric outcomes, glycemic control and 
lipid profile. Diabetes has a high prevalence among the Hispanic 
population and improvements in diet and physical activity can help 
improve outcomes in this enlarging ethnic group. This study found 
significant improvement in decreasing cholesterol and fat intake 
through behavioral changes by choosing food low in cholesterol 
and fat and making better lifestyle choices. Improvement in exercise 
frequency was also achieved and the group demonstrated decreases 
in waist circumference and WHR suggesting improvements in fat 
distribution within the body. 

We found a clear improvement in the percent difference of eating 
behaviors and physical activities before and after the educational 
program. This improvement may have a positive effect size on the 

reduction of glucose (-0.34), A1C (-0.43), and HOMA-r (-0.32). 
Similar to our study, Rashed, et al. (2016) evaluated the effect of a 
pre/post diabetes educational program among 215 patients with 
type 2 diabetes and observed an increase in the participants’ mean 
score of knowledge after attending a one-time four hour educational 
session. This study also found a significant reduction in mean 
fasting blood glucose, triglycerides over the period of two to three 
months of follow up. Similarly, apre/post study by Castillo et al. 
(2010) found that a diabetes educational program for the Hispanic 
population increased individual physical activity by an average of 
30 minutes/day and increase in the consumption of more fruits and 
vegetables. The analysis of this study also showed positive reductions 
in fasting glucose, A1C, and HOMA-IR, and systolic blood pressure 
after enrolling in the weekly two-hour educational sessions for 
10-weeks. Another pre/post-test design by Salinero-Fort et al. (2011) 
evaluating the effectiveness of 24 months PRECEDE (Predisposing, 
Reinforcing, Enabling, Causes in Educational Diagnosis, and 
Evaluation) educational model among patients with type 2 diabetes 
found a decrease in total cholesterol, triglycerides, LDL, A1C, and a 
significant increase in HDL after the study period. Another single-
group pre/post-test study of 21 Mexican American adults with type 
2 diabetes who participated in the six 4-hour training sessions for 8 
weeks found that there was a significant decrease in total minutes 
of sitting activities resulting in the increasing of minutes/week for 
walking or for engaging in moderate activity [23].

The randomized controlled Diabetes Prevention Program [24], 
which provided lifestyle modification as one intervention, supported 
our findings that a lifestyle modification can help in reducing total 
energy intake and percent energy from fat among individuals with 
type 2 diabetes. A 6-month randomized controlled clinical trial [18] 

Baseline
MeanM1 ± SD

3 Months 
MeanM2 ± SD Mean Difference * Effect Size+ P-value**

Body mass index, kg/m2 32.18 ± 7.02 31.73 ± 6.72 -0.448 -0.07        0.20

Waist Circumference 101.57 ± 13.37 99.12 ± 12.70 -2.45 -0.19 0.0115

Waist to Hip ratio 0.93 ± 0.077 0.91 ± 0.07 -0.023 -0.27 0.025

DXA Total fat (kg) 30.41 ± 10.68 29.50  ± 10.52 -0.91 -0.09 0.0003

DXA Trunk Fat (kg)     16.54 ± 5.73 15.93 ± 5.60 -0.61 -0.11 0.0003

DXA % Total fat 39.60 ± 10.62 35.77 ± 7.53 -0.60 -0.42 0.0004

Glucose (mg/dL) 166.41 ± 65.98 143.21 ± 57.89 -23.21 -0.34 0.0011

A1C (%) 7.87 ±  2.01 7.08 ± 1.67 -0.79 -0.43 <0.0001

IFCC, mmol/mol 63 ± 22 54 ± 18 -9.0 -0.45 <0.0001

HOMA-IR 4.72 ± 2.86 3.87 ± 2.47 -0.85 -0.32 0.0062

HDL, mg/dL 44.65 ± 8.87 48.85 ± 11.43 4.21 0.41 0.0023

LDL, mg/dL 123.38 ± 38.28 118.41 ± 37.64 -4.97 -0.13 0.21
HDL/Cholesterol  

         ratio, % 0.24 ± 0.06  0.28 ± 0.08 0.033 0.57 0.0015

Table 4: Comparison of anthropometric and blood parameters before and after the program.

*The mean difference: 3 months minus baseline 
**P-values are produced after log transformation based on t-test. 
#SD= Standard Deviation
+Effect size = M2 – M1 / SD pooled
DXA: Dual-energy X-ray Absorptiometry
HOMA-IR: Homeostatic Model Assessment Insulin Resistance-Insulin Resistant 
HDL: High Density Lipoprotein
LDL: Low Density Lipoprotein
IFCC: The International Federation of Clinical Chemistry
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showed that participants in the intervention group increased their 
knowledge significantly after receiving 10-week of the culturally 
sensitive promotores-led diabetes self-management program which 
focused on teaching the participants on different topics such as the 
disease itself, complications, effect of exercise and nutrition, where 
the control group received the usual care from a provider at the 
clinic. This clinical trial demonstrated minor positive changes in the 
A1Clevels at 3 months. Furthermore, a qualitative study by Rise et 
al. [25] showed that diabetes self-management educational program 
among 23 type 2 diabetes patients increased participants’ knowledge 
to improve their diet, medication, and physical activity habits.

We found a significant increase in physical activity among 
females after enrolling participants in our educational program. The 
small sample size of males (n=9) did not justify performing statistical 
testing. We found a clear improvement in the percent difference 
of the physical activities before and after the educational program. 
This improvement may have a positive effect size on the reduction 
of BMI (-0.07), waist circumference (-0.19), and DXA % total fat 
(-0.42). Previous studies have shown significant increase in physical 
activity behaviors for patients of both genders with type 2 diabetes 
after receiving educational programs [6,26,27]. 

A 2-arm randomized clinical trial by Allen et al. (2008) showed 
that participants with type 2 diabetes in the intervention group (which 
received 90 minutes of diabetes education plus counseling derived 
from self-efficacy theory that helps participants to change physical 
activity behaviors) increased the recommended 30 minutes per day 
of moderate physical activity compared to the control group (which 
received only 90 minute of diabetes education). This 8-weeks diabetes 
education program resulted in significant decreases in A1C and BMI. 
The study also showed a significant increase of 20 minutes of physical 
activity of most days of the week in a diabetes intervention program 
that emphasized physical activity. Similarly, a study by De Greef et al. 
[28] demonstrated that participants with type 2 diabetes who received 
a modification program on physical activity and sedentary behavior 
(intervention group) showed a significant increase in physical activity 
and reduction in sedentary behavior compared to the control group 
who received just the usual care.

A randomized clinical trial by Dutton et al. (2008) found that 
glucose monitoring and counseling increased the weekly physical 
activities by 22 minutes greater than those who were receiving the 
usual care [26]. This non-statistically significant increase might have 
been due to the short duration of the study, which was only 3 sessions 
lasting 3 hours each over 2 weeks.

The analysis showed a clear improvement in the percent 
difference of eating behaviors before and after the educational 
program. This enhancement may have improved effect size on 
decreasing LDL (-0.13), increasing HDL (0.41) and HDL/cholesterol 
(0.57). The analysis of our study also found significant reductions in 
total and percent fat and trunk fat. Results from our prior studies of 
the same approach to the En Balance Diabetes Education Program 
showed significant improvements in both cholesterol and fat levels, 
and reduction of fat intake after the diabetes educational program 
[16,19,20]. Results after enrolling participants in a 3-month diabetes 
educational study found significant reductions in dietary cholesterol, 
total fat intake and total cholesterol and LDL cholesterol [29]. Poor 

medical appointment keeping tends to be high among Latinos, which 
contributes to increasing levels of LDL, A1C, and systolic blood 
pressure [9]. Our study, however, indicated improvements in some 
of the measurements such as A1C, HDL, and HDL/cholesterol ratio. 
A study by Yates et al. (2010) on white Europeans and South Asians 
showed a significant positive association between physical activity and 
waist circumference in women and HDL cholesterol in South Asian 
men. This study also showed that white European individuals with 
high levels of physical activity had lower BMI, waist circumference, 
and significantly lower glucose levels compared with those with 
lower amounts of physical activity [30]. A study by Abbott et al. 
(2012) on the effectiveness of nutrition education from a diabetes 
cooking course reported that all participants had increased nutrition 
knowledge and cooking skills as they benefit from reducing fat and 
salt intake. They also increased the range of vegetables consumption, 
healthier shopping and reading food labels [31].

Our study showed that there was a significant improvement of 
participants’ salt and sodium intake. This result is important given the 
fact that several pre/post and 2-arm randomized studies have found 
that health education programs with patients with type 2 diabetes 
improved the systolic blood pressure significantly [6,14,17].

A meta-analysis by Boule et al. [32] evaluating 14 clinical trials 
(12 aerobic exercise trials and 2 resistance exercise trials) that 
incorporated exercise intervention lasting at least 8 weeks showed 
that physical exercise decreased the A1C (weighted mean difference 
0.66%, P-value <0.001). A more recent meta-analysis by Snow ling and 
Hopkins [33] combined 27 controlled clinical trials. They showed that 
physical exercise in various forms (aerobic, resistance and combined 
training) had a protective effect on glycemic control measure (A1C). 
The overall mean difference of A1C in studies lasting ≥12 weeks 
was reduced to 0.8 ± 0.3%. Noteworthy, these improvements in 
A1Cattained by physical exercise are close to the outcome made from 
long-term insulin or drug therapy (0.6-0.8%) [34,35].

The uniqueness of our study was because it looked at the 
improvement of lifestyle and behavioral changes in addition to the 
anthropometric and blood profile enhancement. Our study was 
also designed to accommodate potential cultural and language 
barriers. The educational team included members who speak the 
same language as the participants. Also, the measured activities 
before and after in this educational intervention were carefully 
selected to match and satisfy the majority of Hispanic communities. 
For instance, physical exercise was promoted through dancing and 
garden trimming for women and playing soccer for men. Another 
strength of this study was obtaining comprehensive measurement 
of the participants including anthropometric, blood samples and 
behavioral evaluation survey. Despite the three months study period, 
the percentage of loss-to-follow up was about 23%. Even though 
transportation was arranged, participants did not take full advantage 
of this support. Transportation barriers were shown to be the major 
reason for attrition.

The potential limitations of the current study include lack of 
long-term follow-up of participants. As documented from this study, 
the 3 months results were encouraging. However, there were no 
data to support any long-term maintenance of the achieved results. 
The relatively small sample size of the study limited us from doing 
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multivariable analysis to control for appropriate confounders such 
as gender and age. However, the method of analysis where subjects 
served as their own controls in repeated measures of analysis (i.e. 
post-versus pre-) eliminated this type of confounding. We had far 
more females (74%) than males in this study. Also, the small sample 
size constrained us to use non-parametric statistics such as Wilcox 
on signed rank test. Reliability measure obtained through Cronbach’s 
alpha suggests removal of some questions to improve the internal 
consistency of the questionnaire.

Conclusion
This culturally sensitive educational intervention, “En Balance”, 

resulted in positive dietary and physical activity changes in Hispanics 
with type 2 diabetes. These favorable lifestyle changes were maintained 
for at least three months and were associated with improvements in 
recognized clinical surrogate measures. Participants improved their 
behaviors such as increasing the level of reading labels, choosing fruits 
and vegetables, and being more physically active, all of these changes 
resulted in an improvement in glycemic control (A1C), lipid profile 
and body fat distribution. Sustained improvements in these surrogate 
measures would be predicted to result in decreases in complications 
of diabetes and potentially decreased overall mortality in this highly 
vulnerable population. 
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