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Objective: To evaluate the impact of a school-based dia-
betes mellitus prevention program on low-income fourth-
grade Mexican American children.

Design: A randomized controlled trial with 13 inter-
vention and 14 control schools.

Setting: Elementary schools in inner-city neighbor-
hoods in San Antonio, Tex.

Participants: Eighty percent of participants were Mexi-
can American and 94% were from economically disad-
vantaged households. Baseline and follow-up measures
were collected from 1419 (713 intervention and 706 con-
trol) and 1221 (619 intervention and 602 control) fourth-
grade children, respectively.

Intervention: The Bienestar Health Program consists
of a health class and physical education curriculum, a fam-
ily program, a school cafeteria program, and an after-
school health club. The objectives are to decrease di-
etary saturated fat intake, increase dietary fiber intake,
and increase physical activity.

Main Outcome Measures: The primary end point was

fasting capillary glucose level, and the secondary end
points were percentage of body fat, physical fitness level,
dietary fiber intake, and dietary saturated fat intake. Fast-
ing capillary glucose level, bioelectric impedance, modi-
fied Harvard step test, three 24-hour dietary recalls,
weight, and height were collected at baseline and 8 months
later.

Results: Children in the intervention arm attended an
average of 32 Bienestar sessions. Mean fasting capillary
glucose levels decreased in intervention schools and in-
creased in control schools after adjusting for covariates
(−2.24 mg/dL [0.12 mmol/L]; 95% confidence interval,
−6.53 to 2.05 [–0.36 to 0.11 mmol/L]; P=.03). Fitness
scores (P=.04) and dietary fiber intake (P=.009) signifi-
cantly increased in intervention children and decreased
in control children. Percentage of body fat (P=.56) and
dietary saturated fat intake (P=.52) did not differ sig-
nificantly between intervention and control children.

Conclusion: This intervention showed some positive re-
sults, but additional research is needed to examine long-
term benefits, translation, and cost-effectiveness.
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M E X I C A N AM E R I C A N

adults have a greater
prevalence of diag-
nosed (9.3%) and un-
diagnosed (4.5%) dia-

betes mellitus than African Americans
(8.2% and 3.5%) and non-Hispanic whites
(4.8% and 2.5%).1 Recent studies2,3 re-
port an increasing number of Mexican
American children being diagnosed as hav-
ing type 2 diabetes mellitus. Common find-
ings in studies with Mexican American
children were that most were unaware of
their disease, most were overweight, and
all came from low-income households.

Overweight,4-7 a low level of physi-
cal activity,8-10 high saturated fat intake,11

and low dietary fiber intake12 are modifi-
able risk factors for type 2 diabetes melli-

tus. These risk factors are reported to be
more common in Mexican American chil-
dren than in non-Hispanic white chil-
dren. Mexican American children have
more centralized adiposity, a higher body
mass index, and thicker skinfolds than
non-Hispanic white children.13-15 Mexi-
can American children consume more por-
tions of dietary fat and fewer portions of
fruits and vegetables than are recom-
mended by national standards.16,17 La-
tino children have lower physical activity
levels than other US children.18-20 Be-
cause diabetes mellitus is highly preva-
lent in Mexican American adults and is in-
creasing in Mexican American youth and
because diabetes mellitus risk factors are
more common in Mexican American chil-
dren, a prudent response is to implement
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and evaluate programs aimed at preventing or delaying
the onset of type 2 diabetes mellitus in this high-risk group
of children. This study, therefore, tested the efficacy of
the Bienestar Health Program (“well-being” in Spanish).
The primary end point was fasting capillary glucose (FCG)
concentration, and the secondary end points were per-
centage of body fat, fitness levels, dietary fiber intake, and
dietary saturated fat intake.

METHODS

STUDY PARTICIPANTS

The participating school district has 67 elementary schools. Of
the 67 schools, 44 were available to participate (Figure). A total
of 3096 fourth-grade students were enrolled in the 44 avail-
able schools. All fourth-grade children, regardless of race and
ethnicity, were invited to participate. The following students
were excluded from data analysis: (1) those in elementary
schools with previous exposure to Bienestar (20 schools), (2)
students in alternative schools (3 schools), (3) those older
than 12 years (4 students), (4) students previously diagnosed
as having type 1 or type 2 diabetes mellitus (1 student), and
(5) students with extreme dietary values (29 students). Stu-
dents with 3-day average calorie intakes of less than 800 and
greater than 4800 were excluded from this analysis (baseline
and follow-up).21

DESIGN

The Bienestar Health Program is an ongoing randomized con-
trolled trial. The method of randomization was based on clus-
ter (school) sampling. Faculty from the University of Texas at
San Antonio were hired as independent consultants to con-
duct the randomization process. Using a random-number table,
27 of the 44 schools were assigned to either intervention (n=13)
or control (n=14). After assignment, school principals were in-
formed, and their commitment was confirmed. One principal
declined the invitation, but a principal from another school se-
lected at random agreed to participate. The principals were asked
not to inform students, parents, and school staff of the inter-
vention assignment.

After the 27 schools were identified, Bienestar staff sent
parents a letter and a consent/assent form. These documents
explained to parents that their children’s schools could be as-
signed to receive either a health examination alone or a health
examination and a school health program. The documents also
explained to parents that students would receive $5 at base-
line and $5 at follow-up for participating in the health exami-
nation. Only children who returned written informed consent
forms signed by their parent or guardian and who assented to
the study participated in program evaluation, and all children
participated in program implementation. All program imple-
mentation and data collection were conducted on the school
campuses. Consent forms were provided in English and Span-
ish and were written at a fourth-grade level. The institutional
review board of the University of Texas Health Science Center
at San Antonio approved the study protocol.

PROGRAM DESCRIPTION

To develop a model for effective behavior modification, a theo-
retical framework capable of effecting substantial change in chil-
dren’s thoughts, affect, and social environment was necessary.
Social cognitive theory22 and social ecological theory23 were se-
lected to provide the theoretical framework for the Bienestar
Health Program. According to social cognitive theory, per-
sonal factors (health knowledge and beliefs), social systems (fam-
ily, peers, and teachers), and behaviors (dietary saturated fat
intake, dietary fiber intake, and physical activity) must be im-
pacted to affect health outcomes. According to social ecologi-
cal theory, changing the physical context (classroom, play-
ground, school cafeteria, and home) is important too. Another
framework used to develop this program was cultural appro-
priateness.24-26 The cultural relevance of the Bienestar Health
Program was ensured through the use of bilingual culturally
and contextually relevant themes.

The objective of the Bienestar Health Program is to pro-
vide children with 50 sessions of health programming distrib-
uted throughout 7 months (October 1, 2001, to April 26, 2002).
The health sessions were used to transmit to children 3 health
behavior messages shown to be associated with diabetes melli-
tus control (decrease dietary saturated fat intake, increase di-
etary fiber intake, and increase physical activity in children).
These behaviors were taught and reinforced through class-
room, home, school cafeteria, and after-school care educa-
tional activities (Table 1). Physical education teachers, par-
ents, school cafeteria staff, and after-school caretakers were asked
to encourage less dietary saturated fat intake, more dietary fi-
ber intake, and more physical activity; to have less dietary satu-
rated fat, more dietary fiber, and more physical activity avail-
able; and to be role models for the children. Children were asked
to set goals aimed at accomplishing the targeted behaviors and
to keep records of their accomplishments. Children were also
asked to encourage their peers and adult caretakers to practice
the 3 health behaviors. The 4 components of the Bienestar Health

Principal Refused
Participation;
Another School
Selected at Random

1

Schools Excluded23
Exposed to Bienestar20

Alternative Schools3

Children Lost to Follow-up66
Children Excluded (Missing
Values, Extreme Values, or
Exclusion Criteria)

38
Children Lost to Follow-up53
Children Excluded (Missing
Values, Extreme Values, or
Exclusion Criteria)

41

(85%) of 706 Children
Included in Primary Analysis

602(87%) of 713 Children
Included in Primary Analysis

619

Schools (3096 Children) Available to Participate44

67 Elementary Schools (4690 Children) in the San Antonio Independent School District

Children (69%) Measured
at Baseline

706Children (74%) Measured
at Baseline

713

Random Selection to Reach
Sample Size

Schools (969 Children)
Assigned to Intervention

13 Schools (1024 Children)
Assigned to Control

14

Schools (1993 Children) Randomized27

Bienestar Health Program elementary school flowchart based on number
of students.
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Program cohesively addressed the individual, relevant social
groups, culture, and a health promotion environment that sup-
ports behaviors consistent with diabetes mellitus prevention.

Parents and students who practiced the targeted behaviors
were rewarded with “Bienestar coupons” denominated in dollar
amounts as an incentive. At the end of a semester, a “tiendita”
or little store was held at each school. Participants could pur-
chase merchandise (donated clothes, household appliances,
school supplies, toys, sporting goods, and gift certificates) with
their Bienestar coupons.

OUTCOME MEASURES

The primary end point was FCG concentration, and the second-
ary end points were percentage of body fat, physical fitness level,
and dietary fiber and dietary saturated fat intake. Outcome mea-
sures were collected at the beginning and end of the school year
(September 4, 2001, and April 29, 2002). Temporary staff, sepa-
rate from programs and masked to the intervention, were hired
and trained to collect the data. Students were asked to fast over-
night so that school district nurses and Bienestar medical assis-
tants could collect FCG samples in the morning. Levels of FCG
were measured by collecting a blood drop from a student’s fin-
gerstick. The blood drop was placed on a reagent strip and in-
serted into a blood glucose monitoring system (Glucometer Elite
XL; Bayer Corp, Mishawaka, Ind). Students with an FCG level
less than 110 mg/dL (�6.1 mmol/L) were given a written notice
explaining to the parents that the student’s diabetes mellitus test
result was normal. Students with an FCG level of 110 mg/dL or
greater (�6.1 mmol/L) (positive screening results)27 were re-
ferred to a physician for further testing. This study was con-
ducted before the new American Diabetes Association guide-
lines28 for diagnosing diabetes mellitus were published.

Dietary fiber intake and percentage of energy intake from
saturated fat were assessed using a 24-hour dietary recall pro-
tocol. Studies29,30 have found dietary recalls to be reliable and
valid in children in this age group. Three 24-hour dietary
recalls, including 2 weekdays and a Sunday or holiday, were
collected and recorded by trained staff. Because most chil-
dren in this study participated in the federal school lunch
program, 2 of 3 meals a day are provided by school cafeterias
during weekdays, and all meals are provided by parents dur-
ing weekends.

Bienestar staff training focused on interviewing and mea-
suring techniques. The interviewing technique consisted of a
script for dialogue, prompting methods, and recording meth-
ods. The measuring technique consisted of food models and
measuring utensils used to increase portion size accuracy. Di-
etary intake data were entered for analysis using nutrition cal-
culation software (Nutrition Data System for Research, version
4.02; Nutrition Coordinating Center, University of Minne-
sota, Minneapolis).

Physical fitness rather than physical activity was assessed
because recall questionnaires in children younger than 10
years are less reliable and less valid than those in older chil-
dren31,32 and because short-term recall questionnaires may
reveal seasonal instead of usual physical activity. In the present
study, physical fitness was measured using a modified Harvard
step test. The step test consists of connecting a heart rate
monitor (Polar Vantage XL; Polar Electric Co, Port Washing-
ton, NY) transmitter to the lower part of the child’s chest and
connecting a monitor to the wrist. A baseline heart rate is
recorded, then the child is asked to start stepping onto and off
(both feet) a stool 30 cm high, 42 cm wide, and 38 cm deep for
5 minutes. The student is paced at 30 cycles per minute. Heart
rates were recorded 0, 1, and 2 minutes after the child either
completely finished the exercise or stopped the exercise pre-
maturely. A physical fitness score was calculated from the total
time of exercise (in seconds) multiplied by 100 and divided by
the sum of 3 heart rate values measured 0, 1, and 2 minutes
after exercise.20

Body fat was measured using bioelectric impedance analy-
sis (Tanita Corporation of America Inc, Arlington Heights, Ill)
and body mass index. Bioelectric impedance analysis was used
for body fat measurement because body fatness has been shown
to relate closely to atherogenic and diabetogenic risk factors
in children33 and because body mass index may not represent
true body fatness in prepubertal children.34 The children, in in-
door clothing, were asked to remove their shoes and socks and
step on the metal box. Within 30 seconds, the instrument prints
out percentage of body fat and weight. Students, in indoor cloth-
ing and barefooted, also had their height measured using a wall
stop measuring tape (stadiometer) (Seca Bodymeter 206; Seca
Corp, Hanover, Md). Body mass index was calculated as weight
in kilograms divided by the square of height in meters using
the Quetelet Index measure.

Table 1. Descriptions and Schedules of the Bienestar Health Program

Program Description Schedules

Bienestar health and physical education
class (includes teacher’s health and
physical education manuals and a
student’s health workbook; also includes
a pretest and a posttest, transparencies,
and extension lessons)

The health curriculum is based on thematic instruction
and experiential and multicultural learning; the 13
lessons cover nutrition, physical activity, self-esteem,
self-control, and diabetes mellitus; the physical
education curriculum is aimed at promoting an active
lifestyle through 32 different physical activities

Health and physical education classes are
held 45 min/d, 5 d/wk; 1 d is health
education and 4 d are physical
activities

Bienestar health club (includes an
instructor’s manual and a student’s
workbook)

The aim of the 26 sessions is to reinforce classroom
learning and to promote leisure-time physical activity;
student participation is voluntary, and parents are
encouraged to attend; cooking classes, physical
activities, aerobics, games, dancing, singing, and arts
and crafts are some of the activities

Club meetings are held weekly after
school for 1 h (3-4 PM)

Bienestar family fun fiesta (includes an
instructor’s manual and a parent’s
workbook)

Four activities: cooking demonstrations (nutrition and
weight), salsa dancing (exercise and weight), a loteria
(bingo) game (nutrition), and the wheel of health
game (exercise)

Parent meetings are promoted at each
school and are held every other month
(6-7 PM)

Bienestar school food service (includes an
instructor’s manual and a cafeteria staff
workbook)

Seven lesson plans designed to improve the nutrition
knowledge of food service staff and to persuade
students during the lunch period to choose and eat
more fruits and vegetables and less fatty foods

One lesson per month; each lesson is
30 min (8:15-8:45 AM) during staff
break; lunch visits to persuade
children are once a week
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MEASURES OF STUDENT AND SCHOOL
CHARACTERISTICS

Information on student age, sex, and ethnic background and the
percentage of students classified as economically disadvan-
taged (eligible for free lunch) were collected from student self-
report and cross-checked with information provided by the school.
Parents or guardians of students were also asked to complete a
questionnaire at baseline. Information collected from parents or
guardians included family health history, parental education, fam-
ily income, and self-reported health status. Finally, information
was collected to assess differences between schools. Each school’s
level of performance on the Texas Academic Assessment Sys-
tems was obtained from the Texas Education Agency Web site.
The levels of performance were categorized as “exemplary,” “rec-
ognized,” “acceptable,” and “low.” Information was also gath-
ered on the percentage of students who identified themselves as
Mexican American or Hispanic and the percentage of students
classified as being economically disadvantaged based on free
school lunch program eligibility.

STATISTICAL ANALYSIS

Because randomization and implementation of the health in-
tervention occurred at the school level, we used mixed models
to adjust the clustering effect controlling for the dependency
at the student level.35 This approach effectively models out-
comes at the individual level in terms of student- and school-
level covariates while concurrently estimating and adjusting for
the intraclass correlation present in the data. We used hierar-
chical linear and nonlinear modeling software (HLM 5; Scien-
tific Software International, Lincolnwood, Ill) to conduct the
mixed-models analyses.36

All regression analyses were conducted using the intent-to-
treat method, with students analyzed in their originally assigned
treatment condition regardless of midyear transferring and at-
tendance at Bienestar program activities. The change in the 5 out-
come variables from baseline to follow-up was the dependent vari-
able, and sex, ethnicity, and age were the student-level covariates.
Height change from baseline to follow-up was included in all mod-
els to control for differential growth effect. The baseline value of
the outcome variable was also included in all models. For di-
etary intake outcomes, total daily caloric intake (mean) at base-
line was added to the regression as a covariate in addition to other
covariates. All student-level covariates were originally allowed to
vary randomly. In most cases, only the baseline value of the out-
come variable varied randomly across schools.

Three school-level contextual variables (percentage disad-
vantaged, percentage Mexican American, and Texas Academic
Assessment Systems level) that provided an indication of the so-
cial and cultural characteristics of the schools involved were in-
cluded as covariates. In the original analyses, they were all en-
tered into the regression models as school-level covariates to
control for their potential effects on intervention outcomes.
School-level contextual variables were then eliminated from the
model if they did not contribute significantly to variations in the
differences in the outcome variables. We estimated the differ-
ences in changes in the outcome variables and their 95% confi-
dence intervals (95% CIs), adjusting for student- and school-
level covariates. We included only statistically significant fixed
and random variables in the final models.

RESULTS

PARTICIPATION LEVEL

Of 1993 fourth-grade students available from 27 elemen-
tary schools, 1419 (71%) returned signed parent con-

sent and student assent forms. The response rate in the
intervention schools (74%) was 4.6% (95% CI, 0.07%-
8.0%) higher than that in control schools (69%) (Figure).
Because there was no evidence that students and par-
ents were aware of their assignments, it was unclear why
the response rate was different.

Baseline and follow-up FCG levels were collected
from 1419 (713 intervention and 706 control) and
1221 (619 intervention and 602 control) fourth-grade
children, respectively (Figure). Sample sizes for the
other outcome measures varied slightly. The 198 stu-
dents missing were either lost to follow-up (119 stu-
dents) or excluded from analysis because of missing
values, extreme values, or exclusion criteria (79
students).

At baseline, there were no statistically significant dif-
ferences in student characteristics between control and
intervention schools except for intervention schools tend-
ing to have a higher percentage of Mexican American stu-
dents (P=.02). At baseline, there were no statistically sig-
nificant differences in outcome measures between
intervention and control schools except for physical fit-
ness measures (fitness score, 65.93 for control schools
and 63.90 for intervention schools; P=.001 after adjust-
ing for sex, ethnicity, and age). Potential bias that could
be introduced by differences in attrition rates between
control and intervention schools was examined. No dif-
ference in attrition due to student sex, ethnicity, or treat-
ment condition was found.

HOUSEHOLD AND STUDENT CHARACTERISTICS

Household demographic questionnaires were com-
pleted and returned by 956 of 1434 families who had
signed parent consent forms. The annual household
income averaged $11000 for intervention schools and
$12000 for control schools. The average number of per-
sons living in a household was 5 for intervention and
control schools. Twenty-one percent of intervention
schools and 18% of control schools had households
with single parents. Mother’s level of education was
similar for both groups. For each group, 82% of moth-
ers had a high school education or less and 18% had
some college education or more. Fifty-five percent of
questionnaire respondents from intervention schools
and 60% from control schools reported having a fair to
poor health status. Family members responding to the
questionnaire reported that 55% of children from inter-
vention schools and 60% from control schools had a
first- or second-degree relative with diabetes mellitus.
See Table 2 for student characteristics.

EVALUATION OF PROGRAM IMPLEMENTATION

Bienestar and school staff delivered 652 sessions of
Bienestar programming to the 13 elementary schools in
the intervention arm (average of 50 sessions per
school): 87 school cafeteria sessions, 26 parent activi-
ties, 222 health club sessions, 118 lunch visits, and 199
health and physical education classes. On average, dur-
ing the 7-month intervention period, a student attended
32 Bienestar sessions.
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OUTCOME MEASURES

There was a significant difference in change in FCG lev-
els in intervention and control school students (ad-
justed difference, –2.24 mg/dL [–0.12 mmol/L]; 95% CI,
–6.53 to 2.05 mg/dL [–0.36 to 0.11 mmol/L]; P=.03). The
FCG levels decreased in intervention schools and in-
creased in control schools after adjusting for covariates.

At baseline, students in intervention schools had
lower fitness scores than those in control schools. At fol-
low-up, however, students in intervention schools in-
creased their fitness scores by 1.81 points, and control
students decreased their fitness scores by –0.73 points.
The adjusted difference in fitness score change between
intervention and control students was significant (1.87
points; 95% CI, –1.44 to 5.17 points; P=.04).

Favorable changes were also observed in interven-
tion students’ dietary fiber intake. After adjusting for co-
variates, students in intervention schools reportedly con-
sumed significantly higher amounts of dietary fiber than
their control counterparts (approximately 1 g/d; 95% CI,
–0.53 to 2.51 g/d; P�.009). There were no statistically
significant differences in changes in percentage of body
fat and percentage of energy intake from saturated fat be-
tween intervention and control students (Table 3).

COMMENT

The Bienestar Health Program is a culturally appropri-
ate school-based diabetes mellitus prevention program
aimed at reducing the risk associated with type 2 diabe-
tes mellitus in low-income Mexican American children.
During a 7-month period, Bienestar students showed more
favorable changes in FCG, dietary fiber, and fitness lev-
els than control students.

Positive results may have been the outcome of cul-
turally appropriate material, multiple systems of deliv-
ery, and the frequency of contacts. Theory suggests that
children from ethnic populations may improve their un-
derstanding of learning material if the curriculum uses
examples and content from his or her own culture to il-
lustrate key concepts, principles, and generalizations.37

A second factor that may explain positive results was the
delivery system. The Bienestar intervention was deliv-
ered through 4 social systems that were designed to have
an effect on children’s health behaviors. Programs with
added social support and peer pressure have been shown
to improve compliance and health outcomes.38 Finally,
positive results may have occurred because of the fre-
quency of program exposures. Students averaged 32 ses-
sions of health education programming per school year.
To produce statistically significant physiologic effects, a
health intervention may need up to 20 sessions of pro-
gramming a year.39,40

Decreasing dietary fat intake was one of the pro-
gram’s objectives, and although dietary fat intake did not
decrease statistically significantly, the FCG level did. Our
review of the literature showed that in nondiabetic popu-
lations, glucose metabolism might be more closely re-
lated to dietary fiber intake than to dietary fat intake. A
study41 of healthy youth showed that dietary intake of
fruits and vegetables, and not dietary fat, was related to

insulin sensitivity. A study42 of diabetic youth, on the other
hand, showed a relationship between decreased dietary
fat intake and type 2 diabetes mellitus control. Simi-
larly, studies of healthy adults showed that glucose me-
tabolism is more closely related to dietary fiber12,43,44 than
to dietary fat,45-47 and studies of diabetic adults showed
that glucose metabolism is more closely related to di-
etary fat40,48,49 than to dietary fiber.50,51 These findings sug-
gest that dietary interventions might need to be tailored
differently according to whether the goal is diabetes melli-
tus prevention or treatment.

Another risk factor that was not modified substan-
tially in this study was body fat. Weight management
seems to be the single most important lifestyle factor for
the prevention of type 2 diabetes mellitus in adults.4,5,7

Although weight loss to decrease the risk of diabetes melli-
tus may be feasible in adults, it may be more difficult in
prepubertal children, who go through yearly increases
in body weight and body fat as part of their normal growth
and development.52 However, even without weight loss,
diabetes mellitus prevention may still be feasible as a re-
sult of the direct impact of physical activity on FCG con-
centration.53 A meta-analysis54 of controlled clinical trials
in adults showed that exercise exerted a favorable effect
on type 2 diabetes mellitus even without weight loss.

Although the Bienestar Health Program had a fa-
vorable effect on FCG concentration, fitness levels, and
mean dietary fiber intake, it is unknown whether these
outcomes will be sustained over time. To eventually pre-
vent diabetes mellitus, at-risk children most likely need
to incorporate healthy eating behaviors and physical ac-
tivity as lifetime habits. In the Bienestar Health Pro-
gram, the goal is to develop in children a positive belief

Table 2. Baseline Characteristics of Students and Schools
in the Bienestar Study

Characteristic

Control
Students
(n = 706)

Intervention
Students
(n = 713)

Student level
Age, mean (SD), y 9.77 (0.49) 9.79 (0.53)
Height, mean (SD), cm 136.83 (7.23) 136.91 (7.20)
Body mass index, mean (SD),

kg/m2
20.32 (4.77) 20.60 (5.09)

Sex, %
M 51 50
F 49 50

Ethnicity, %
Asian 6.2 5.5
African American 13.1 7.0
Mexican American 76.7 82.5
Other ethnic groups 4.0 5.0

School level*
Disadvantaged students,

mean (SD), %
95.10 (4.01) 94.40 (7.18)

Mexican American students,
mean (SD), %

86.90 (21.54) 78.90 (20.36)

TAAS performance rating level,
mean (SD)

2.60 (0.96) 2.60 (0.93)

Abbreviation: TAAS, Texas Academic Assessment Systems.
*Averaged across 13 intervention schools and 14 control schools,

respectively.
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related to healthful food choices and physical activity
and to increase social support for both. If a child devel-
ops positive beliefs about food choices and physical ac-
tivity and has parents, peers, teachers, cafeteria person-
nel, school administrators, and after-school caretakers
constantly encouraging and supporting these beliefs,
then these foundations should result in children sus-
taining healthy behaviors into adolescence. Continued
measurements during the next 4 years will test the va-
lidity of these assumptions.

The positive effect of lifestyle changes on FCG lev-
els is encouraging. Two other randomized controlled
trials55,56 have also shown the positive effects of lifestyle
changes on glucose metabolism. In one study,55 79
healthy adults with underlying insulin resistance were
randomly assigned to either an intensive behavior
modification program or a control group. Individuals in
the intensive program, compared with their control
counterparts, had substantial improvement in insulin

sensitivity during the 4-month study. Similar to the pre-
sent findings, parallel improvement in fitness and di-
etary fiber intake occurred, but no improvements in
total and saturated fat intakes were reported among the
program participants. The second study was the Diabe-
tes Prevention Program study,56 in which 3234 nondia-
betic adults with elevated fasting and postload glucose
levels were randomized to receive placebo, metformin,
or lifestyle changes. After average follow-up of 2.8
years, the incidence of diabetes mellitus was 11.0, 7.8,
and 4.8 cases per 100 person-years in the placebo, met-
formin, and lifestyle groups, respectively. These studies
again show the promising effects of lifestyle changes on
controlling diabetes mellitus.

In conclusion, the Bienestar Health Program is a cul-
turally appropriate school-based diabetes mellitus pre-
vention program aimed at low-income Mexican Ameri-
can children and their families residing in an urban area.
The program, in a randomized controlled trial, statisti-
cally significantly increased fitness scores and dietary fi-
ber intakes and decreased FCG levels. Although these
positive results are encouraging, further research is needed
to examine long-term effects, translation to other high-
risk populations, and cost-effectiveness.
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What This Study Adds

The number of new cases of type 2 diabetes mellitus in
low-income children is growing. High levels of modifi-
able risk factors associated with type 2 diabetes melli-
tus (high fat intake, low fiber intake, low physical ac-
tivity levels, and obesity) have also been reported in low-
income children. The Bienestar Health Program was
developed to reduce or prevent type 2 diabetes mellitus
in low-income children. The success of the program is
credited to the coordinated approach and the collabo-
ration among students, parents, teachers, coaches, school
administrators, school nurses, and cafeteria staff.

Table 3. Differences in Bienestar Outcome Values From Baseline to Follow-up
Between Students in Control and Intervention Schools*

Variable
Students,

No.
Baseline Value,

Mean (SD)
Follow-up Value,

Mean (SD)
Crude

Change
Adjusted Difference

(95% Confidence Interval)†
P

Value

FCG, mg/dL‡
Control 713 89.47 (9.1) 89.99 (9.7) 0.52
Intervention 706 87.72 (8.3) 87.53 (9.6) −0.20 −2.24 (−6.63 to 2.05) .03

Body fat, %‡§
Control 602 26.79 (10.8) 26.09 (10.9) −0.71
Intervention 619 27.96 (11.5) 26.86 (11.1) −1.10 0.18 (−1.75 to 2.11) .56

Physical fitness score‡§�

Control 602 65.93 (12.6) 65.20 (15.0) −0.73
Intervention 619 63.90 (14.4) 65.71 (13.8) 1.81 1.87 (−1.44 to 5.17) .04

Dietary fiber intake, g‡
Control 569 10.79 (4.8) 10.65 (4.7) −0.15
Intervention 581 11.15 (5.2) 11.53 (4.7) 0.38 0.99 (−0.53 to 2.51) .009

Energy intake from saturated fat, %
Control 569 38.01 (7.1) 36.66 (6.8) −1.35
Intervention 581 37.53 (7.5) 35.97 (7.3) −1.56 −0.68 (−3.38 to 2.02) .34

Abbreviation: FCG, fasting capillary glucose.
*Sample sizes vary slightly for each regression equation owing to missing data.
†Adjusted difference is the difference in change score in the intervention group compared with the control group after controlling for sex, ethnicity, age, height

change, and baseline value of outcome measures (baseline total energy intake was adjusted for dietary fiber intake and percentage of energy intake from saturated
fat) and school covariate(s).

‡Baseline values for outcome measures were allowed to vary at random.
§Percentage of disadvantaged students in the school was retained as a school-level covariate.
�The school’s performance rating level, based on the Texas Academic Assessment Systems, was retained as a school-level covariate.
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ter at San Antonio; and the Department of Biobehavioral
Health, College of Health and Human Development, Penn-
sylvania State University, University Park (Ms Garcia).
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Correction

Error in Table. In the article “Impact of the Bienestar
School-Based Diabetes Mellitus Prevention Program on
Fasting Capillary Glucose Levels: A Randomized Con-
trolled Trial” by Treviño et al published in the Septem-
ber issue of the ARCHIVES (2004;158:911-917), the 95%
confidence intervals were incorrectly calculated in Table
3. The correct confidence intervals for Table 3 are given
in the following tabulation:

Variable
Adjusted Difference

(95% Confidence Interval)
Fasting capillary glucose –2.24 ( –4.20 to −0.28)
Body fat 0.18 (–0.45 to 0.81)
Physical fitness score 1.87 (0.09 to 3.65)
Dietary fiber intake 0.99 (0.30 to 1.68)
Energy intake from saturated fat –0.68 (–2.01 to 0.65)
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