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Abstract

Objectives: Childhood obesity continues to be a problem. Children in rural populations are more likely to be overweight
or obese and a lack of resources in those areas may contribute to this problem. We aimed to assess the impact of a pilot
pharmacy health-care professional out-of-school time vigorous physical activity and nutrition education program on fourth
and fifth graders in a rural Texas community.

Methods: We conducted a prospective |2-week cohort study from August to November 2012. Thirty-three children,
aged 8-1 I years, in Bailey County, Texas, were enrolled in the study. Body mass index, body mass index percentile, blood
pressure, waist circumference, and a diet preferences and activities knowledge survey were obtained at 0, 4, 8, and 12 weeks.
Study participants completed a twice weekly physical activity and nutrition education program with exercise over weeks 14
with no intervention during weeks 5—12.

Results: Thirty-one (94%) of the 33 children, predominately Hispanic girls, completed the program. Body mass index
(—0.30 (95% confidence interval, —0.44 to —0.17); P=<0.0001), body mass index percentile (=2.75 (95% confidence interval,
—4.89 to —0.62); P=0.0026), systolic blood pressure (—1.9 (95% confidence interval, =2.9 to —0.9); P=<0.0001), and waist
circumference (—0.47 (95% confidence interval, —0.85 to —0.10); P=<0.0001) mean change decreased between baseline and
week 12 with no intervention for 8 weeks. Positive survey results at 3 months indicated a decrease in fried/sweet foods;
increase in exercise; decreases in video games and computer use; and a change in knowledge regarding the selection of the
most healthy food group servings per day.

Conclusion: In this pharmacy health-care directed pilot study, participants had a reduction of body mass index, body mass
index percentile, systolic blood pressure, waist circumference, and improvement in certain survey results at the end of
12 weeks despite no further intervention after 4 weeks.

Keywords
Blood pressure, body mass index, child, exercise, health education, Hispanic Americans, nutrition, pharmacists,
rural population

Date received: 17 March 2014; accepted: |13 July 2014

'Department of Pharmacy Practice—Pediatrics, 3Department of Pharmacy Practice—Adult Medicine,
TexasTechUniversityHealthSciencesCenterSchool of Pharmacy, TexasTechUniversityHealthSciencesCenterSchool of Pharmacy,
Lubbock, TX, USA Lubbock, TX, USA

2PGY-| Resident in Pharmacy—Practice Ambulatory Care,
University of Southern CaliforniaSchool of Pharmacy,
Los Angeles, CA, USA

Corresponding author:

Janie Robles, Department of Pharmacy Practice—Pediatrics, Texas Tech
University Health Sciences Center School of Pharmacy, 3601 4th Street,
MS 8162, Lubbock, TX 79430, USA.

Email: janie.robles@ttuhsc.edu

@ (i) &) | Creative Commons CC-BY-NC: This article is distributed under the terms of the Creative Commons Attribution-NonCommercial

3.0 License (http://www.creativecommons.org/licenses/by-nc/3.0/) which permits non-commercial use, reproduction and
distribution of the work without further permission provided the original work is attributed as specified on the SAGE and Open Access page
(http://www.uk.sagepub.com/aboutus/openaccess.htm).


mailto:janie.robles@ttuhsc.edu

SAGE Open Medicine

Introduction

Childhood obesity continues to remain a concern despite
federal government goals to decrease obesity. Extra vigi-
lance is warranted in obese children because they are at risk
for becoming obese adults with long-term health conse-
quences of diabetes, hypertension, and hyperlipidemia.!2
Increases in obesity-related health problems in children,
such as type 2 diabetes,>* require monitoring for cardiovas-
cular disease risk factors, especially in minorities.2>

Children in rural communities in the United States are
more likely to be overweight or obese compared with those
who live in urban communities.®® Low-income families and
minorities are at an increased risk for obesity or being over-
weight,®10-13 specifically those who live in the South Central
regions of the United States,'#!5 including Texas.'* Texas is
the second largest Hispanic populated US state with the larg-
est rural population at risk for obesity. Compared with
national averages, higher body mass index (BMI) is more
prevalent in rural communities'¢ that have less access to
healthier food choices,!” increased consumption of unhealthy
foods,” and decreased physical activity levels.” High-risk
populations of minorities and children in rural communities
are two groups recommended for future childhood obesity
prevention and treatment research.!$

The implementation of afterschool physical activity and
nutrition education programs with moderate to vigorous
exercise (e.g. bicycle riding, jumping rope, running, soccer,
basketball, and game of tag) promotes changes in lifestyle,
yielding healthier eating and physical activity practices.'?
Previous studies have demonstrated positive results with
school-based intervention programs,'®22 although other
statements, reviews, and studies have reported varied
results.2>25 US rural populations have shown benefit from
the implementation of school-based intervention pro-
grams.?6-30 Rural communities may be limited in providing
school-based programs due to limited resources. Out-of-
school time (OST) programs in rural communities offer
supervised activities that may assist with personal, academic,
and recreational development within rural communities with
insufficient resources. OST programs may be designed to
provide personal development of physical activity and nutri-
tion education to children that are directed to local commu-
nity conditions.

Improvements in physiologic (systolic blood pressure
(SBP)) and anthropometric parameters (BMI, weight, and
waist circumference (WC)) are seen in the literature follow-
ing intervention-based studies.?! These nonrural interven-
tion-based studies produced changes in BMI, WC, and blood
pressure (BP).31-35 The typical duration of intervention pro-
grams is at least a year or more,2> with physiologic and
anthropometric parameter changes after 6-12weeks. #3336
Community health-care professionals’”-3® including pharma-
cists are medically trained individuals who may assist in pro-
viding OST rural community physical activity and nutrition

education programs to impact physiologic and anthropomet-
ric parameters.

The primary aim of this study was to determine whether a
12-week pilot pharmacy health-care professional OST phys-
ical activity and nutrition education community program
with vigorous intensity exercise for fourth- and fifth-grade
children in a rural Texas community could influence the
physiologic and anthropometric measurements of BMI, BP,
WC, and weight. The secondary aims were to evaluate popu-
lation characteristics and the effects of the intervention on
the After-School Student Questionnaire (ASSQ) results.

Methods

Study design, participants, and setting

The Texas Tech University Health Sciences Center
Institutional Review Board for the Protection of Human
Subjects approved this study. Enrollment in the prospective
12-week cohort study required all of the participants to pro-
vide an informed written child assent form, a parent’s consent
form for the child, and a parent’s consent form (baseline
demographics). The participants were recruited before the
start of the school year in August 2012 and participated from
August 2012 to November 2012. Announcements for the
study were disseminated at local community events, on elec-
tronic and posted message boards, and in the local newspaper.
The inclusion criteria included fourth- and fifth-grade ele-
mentary schoolchildren who reside in Bailey County, Texas,
a rural community with an estimated population of 7130 in
2012, 60% of whom were of Hispanic or Latino origin in
2011 and 19.2% of whom were at or below the poverty level
between 2007 and 2011.3° Participants were excluded from
the study if they could not exercise; complete the question-
naire or the exercise interventions because of physical or cog-
nitive impairments; for medical reasons; if neither parent
participated in the study to provide baseline characteristics;
or did not complete the study (missing data collection). All of
the participants received a t-shirt. The children were catego-
rized into the following groups according to their body mass
index percentile (BMI%): healthy (5th to <85th percentile),
overweight (85th to <95th percentile), or obese (=95th
percentile).40

Intervention

This study was conducted in two phases (Figure 1), took
place at the community center and park, and involved a team
of a pharmacist and pharmacy student researcher (data col-
lection, physical activity, and nutrition education), and junior
high school coach (physical activity). In phase 1 (week 0),
baseline data were obtained; weeks 1-4: study parameters
were collected, the physical activity and nutrition education
intervention were implemented, exercise events of warm-up
drills and running were incorporated, and track meets
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Phase I: (n =33)

Week 0

Informed parent consent (baseline questionnaire), child consent, and child assent
Participant baseline recordings of physiologic parameters (height, weight, blood
pressure, waist circumference), after-school student questionnaire

Weeks 1 -4

Weeks 1 - 4: Intervention
o Day 1 (Tuesday): 15 minutes of physical activity education and 45
minutes of physical activity
o Day 2 (Thursday):15 minutes of nutrition education and 45 minutes of
physical activity
o Day 3 (Saturday): Track meet

Week 4, Day 3 (Saturday): End of intervention
o Participant recordings of physiologic parameters (height, weight, blood
pressure, waist circumference), after-school student questionnaire

Excluded (n =2)
If participant could not
o  Exercise

o Complete the questionnaire, or the exercise
interventions because of physical or cognitive
impairments or for medical reasons

o Complete the study requirements (2)

If neither parent participated in the study to provide

baseline demographics

Phase II : Weeks 8 and 12

Weeks 8 and12: participant recordings of physiologic parameters (height, weight,
blood pressure, waist circumference), after-school student questionnaire

Figure |. Baseline data collection flowchart.

sponsored by study personnel with study participants
occurred. In phase II (weeks 8 and 12): the final study data
measures were documented.

Phase |

In phase I (week 0), eligible children and parents met at a
local community facility to complete the baseline question-
naire and the ASSQ. The researchers measured the baseline
study parameters of BMI, BMI-percentile-for-age, BP, WC,
height, and weight. Parents completed the demographic
questionnaire, which assessed the child’s information of age,
gender, and school grade; family demographics; and socio-
economic information of ethnicity, income, marital status,
and language.

BMI was calculated as weight in kilograms divided by the
square of height in meters. BPs were obtained using a man-
ual pediatric BP cuff on the right arm. Anthropometric meas-
urements consisted of a flexible tape measure placed around
the trunk at the top of the iliac crest for the WC, and the same
calibrated scale was used at each session for height and
weight. Both height and weight were measured with the
shoes removed. Height and WC were measured to the

nearest 0.1cm, and weight was measured to the nearest
0.1kg. BP, height, weight, and WC were measured by the
same personnel at 0, 4, 8, and 12 weeks with the exception of
WC at 4 weeks.

The US and Canada widely implemented Coordinated
Approach to Child Health (CATCH) Curriculum ASSQ is a
58-question multiple-choice student survey for multiple eth-
nicity third- to fifth-grade elementary schoolchildren; the
ASSQ evaluates food preferences, dietary knowledge, and
selection of recent food options and activities, including
video game, computer, and television use. The ASSQ is an
instrument that is adapted from the School-based Nutrition
Monitoring Student Questionnaire and the Health Behavior
Questionnaire, which have validity and reliability tests asso-
ciated with them.*!42 These two questionnaires have estab-
lished reliability and validity with internal consistency
greater than 0.6.

Weeks 14 consisted of 4 weeks of physical activity and
nutrition education with consistent vigorous intensity exer-
cise sessions (i.e. warm-up drills and running) across the
4weeks at the local community park with data collection.
Each week the participants attended two, 60-min evening
sessions (total n=8) for a 1-month period. The weekly ses-
sions focused on 15min of alternating physical activity and
nutrition education with 45min of vigorous intensity exer-
cise (i.e. day 1 (15min of physical activity education +
45min of vigorous intensity exercise), day 2 (15min of
nutrition education + 45 min of exercise)). Subjects partici-
pated in a study-sponsored track meet at the end of each
week for 4 weeks as part of the intervention. At the comple-
tion of phase I (week 4), the participants completed the
ASSQ and had their physiologic and anthropometric param-
eters measured at the community center.

Physical activity and nutrition education program
provided to subjects

Research personnel provided twice weekly 15-min alternating
physical activity (four sessions) and nutrition (four sessions)
education evening sessions (i.e. week 1: day 1—physical
activity education; day 2—nutrition education) that alternated
in content during the 4weeks. These nutrition or physical
activity topic sessions focused on providing an overview of
the designated topic session, highlighting important points of
the topic, asking participant views on the topic, correcting any
items discussed by subjects, and recommending the imple-
mentation of a goal (e.g. reducing the intake of sugary foods;
goal to change at least one beverage to water) for each session
to complete for the following event and discuss. Resources
used for the education of the study participants were not part
of one curriculum, but incorporated items from two resources:
10 Tips Nutrition Education Series®® and the Physical
Activities Guidelines for Americans: Active Children and
Adolescents.* At the end of each session, 10 Tips Nutrition
Education Series* handouts were provided to the participants
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based on the scheduled topic session. The children were
encouraged to read and complete the activity handouts and to
discuss them at the following session to better retain the
information.

Nutrition education days consisted of selected topic ses-
sionsthatincludedlearningaboutdietary guidelines;*identifying
and selecting low-fat, nutritious foods; reducing the intake of
sugary foods; limiting saturated fat; selecting water as a bever-
age over drinks with a high sugar content; identifying appropri-
ate portion sizes; interpreting nutrition labels; and participating
in food group discussions to improve eating that corresponded
with the 10 Tips Nutrition Education Series.*> The participants
were encouraged to make different food choices based on the
education sessions.

Physical activity education days included learning about
physical activity guidelines, information on types of recom-
mended physical activities beyond baseline activity, and dis-
cussions of sedentary behavior activities of texting, as well
as phone, computer, video game, and television use. The par-
ticipants were encouraged to maintain an active lifestyle
with a reduction in sedentary activities by completing the
recommended 60 min of daily moderate and vigorous inten-
sity physical activity (e.g. running, hopping, skipping, and
jumping) by the Physical Activities Guidelines for
Americans: Active Children and Adolescents and limiting
screen time of cell phone, television, computer, or video
game to 2 h per day.*

Exercise program provided to subjects

Exercise activities were selected with the assistance of the
local junior high school coach at the sessions that provided
the guideline recommended moderate- and vigorous-
intensity physical activity level. Each exercise session
occurred at the park in the evening and consisted of warm-up
drills and vigorous intensity running activities that lasted
approximately 45min twice a week (i.e. week 1: day
1—45min; day 2—45 min). Each session had a brief warm-
up consisting of light aerobic and stretching activities, fol-
lowed by running with a rest break.

Each participant competed in a weekend study investiga-
tor developed track meet unless injury or illness barred his or
her participation. Families cheered on the participants during
the family-attended track meets. For track meets, the partici-
pants were divided into four weekly rotating teams of the
enrolled participants. Each participant alternated teams and
rotated distances each week. Each team member competed
in races of 220, 440, 660, and 880 yards, with individuals
running 55, 110, 165, and 220 yards. Running times were not
measured for the track meets. Race 1 consisted of four differ-
ent team members each running 55 yards before passing the
baton to a teammate until 220 yards had been run. This same
model was repeated for the remaining distances. All of the
participants had an opportunity to rest between races. At the
end of the track meet, motivational participation ribbons

with encouraging words were distributed to all of the team
members.

Phase | completion

At the end of phase I (week 4), participants met at the com-
munity center to complete the ASSQ and to have their physi-
ologic and anthropometric parameters documented.

Phase Il

Phase II consisted of two data collection sessions at the end
of 8 and 12weeks. The physiologic and anthropometric
parameters were obtained upon completion of the ASSQ at
the community facility.

Statistical methods and data analysis

The data were evaluated using the Excel statistics add-on
package Analyze-it v 3.20.2 ©1997-2013 (Analyze-it
Software, Ltd., Leeds, England, United Kingdom). The
nominal data were evaluated using Pearson’s chi-square test
or Fisher’s exact test as appropriate. Continuous data were
evaluated as paired data using the Wilcoxon sign-rank test
for nonparametric data and the paired Student’s #-test for
parametric data. Repeated measures ANOVA was used to
analyze the physical parameter changes from baseline to 12
weeks. The change in BMI from baseline to 12 weeks was
compared to the change in SBP from baseline to 12 weeks
using Spearman correlation. No power analysis was per-
formed for sample size because no a priori response rates
were available for the calculation. The a level of significance
was set at 0.05.

Results

Thirty-three children consented to participate in the study.
Of these children, 31 completed the study, yielding an over-
all completion rate of 94%. One individual dropped out of
the study because of a sports activity conflict and one did not
complete the ASSQ. The majority of the participants were
Hispanic (28 of 31 (90%)) and girls (23 of 31 (74%)). Of
those who participated, 13 of the 31 children (42%) were
considered overweight or obese according to the BMI%.
One third of the study participants were categorized as living
in poverty according to the 2012 guidelines*. The baseline
characteristics are provided in Table 1. The mean age of the
children was 9.6years, and the majority were in the fifth
grade, lived in a two-parent home with a median of three
children, and spoke English and English/Spanish at home.
The physiologic and anthropometric results of the study
are presented in Tables 2 and 3. Between baseline and
12 weeks, there was a reduction in mean change in BMI
(-0.30 (95% confidence interval (CI), —0.44 to —0.17);
P=<0.0001), BMI% (-2.75 (95% CI, —4.89 to —0.62);
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Table |. Baseline patient characteristics for fourth and fifth Table 2. Study parameter changes (N=31).
graders enrolled in the study (N=31).
Measurement  Mean  SD Mean change Repeated
Mean age £ SD 9.6+0.8 (95% ClI) measures
Gender, female (%) 25 (81%) between baseline  ANOVA
Ethnicity, n (%) and week 12 P-value
Hispanic 29 (94%) Baseline BMI  20.14 457 -0.30 <0.0001
Other 2 (6%) 4-week BMI 2003 455 (-0.44to —0.17)
Mean weight (kg) £ SD 41.63+12.06 8-week BMI 19.90 4.43
Mean height (in) £ SD 56.29+3.42 12-week BMI 19.84 4.4
Mean BMI (kg/m?) 5D 20142457 paceline BMI% 7146 2599 275 0.0026
BMI% 5th to <85th percentile 19 (61.2%) 4-week BMI% 69.86 2690 (-4.89 to —0.62)
BMI% >85th to <95th percentile 3 (9.7%) 8-week BMI% 6924 2728
BMI%>95th percentile 10 (32.3%) 2-week BMI% 6871 2759
Mean waist circumference (cm)+SD 28.04+4.51 Baseline WC 28'04 4'5| —047 <0.0001
Mean SBP (mm Hg) +SD 106.6+5.8 4-week WC 27.34 438 (_085 to —0.1 0)
Mean DBP (mm Hg) £SD 64.2+4.0 8-week WC 2747 443
School grade, n (%) 12-week WC 2757 440
Fourth grade | 135%) Baseline SBP 1066 58 —1.9 <0.0001
Fifth grade 20 (65%) 4-week SBP 1054 48 (-29t0-09)
2012 Poverty Household Guideline,* n (%) 10 (32%) 8-week SBP 105.2 46
Two-parent household 25 (81%) 12-week SBP 104.7 40
Median total number of children at home (IQR) 3() Baseline SBP% 5875 (854 —52| 0.0543
Spoken language at home 4-week SBP%  56.18 1588 (-10.11 t0 ~0.30)
English only 15 (48.4%) 8-week SBP%  54.94  14.75
English and Spanish 14 (45.2%) 2-week SBP% 5354 13.82
Spanish only 2 (6.4%)

IQR: interquartile range; BMI: body mass index (kg/m?); SD: standard
deviation; n: number; SBP: systolic blood pressure; DBP: diastolic blood
pressure.

Nominal data were evaluated using Pearson’s chi-square test or Fisher’s
exact test as appropriate.

P=0.0026), SBP (—1.9 (95% CI, —2.9 to —0.9), P=<0.0001),
SBP percentile (SBP%) (95% CI, —=5.21 (95% CI, —10.11 to
—0.30); P=0.0543), and WC (—0.47 (95% CI, —0.85 to
—0.10); P=<0.0001). Despite the baseline to week 12 WC
decrease, weeks 812 resulted in an increase of WC. The
BMI and SBP in the 12 subjects >85th percentile decreased
more at the end of 12 weeks than in those 19 subjects <85th
percentile (BMI median change=—0.375 (—0.694 to —0.309)
vs —0.150 (-0.425 to —0.079), P=0.0231; SBP mean
change=—-3.5+£3.1 vs —0.8£1.8, P=0.0231) (see Table 3).
Figure 2 is a scatter plot that shows a significant correlation
(rs=0.422, P=0.0197) between the differences in BMI and
SBP from baseline to 3 months in the participants.

Children ASSQ scores were evaluated from baseline to
the 3-month follow-up; results and questions are displayed in
Table 4. Eleven results from the ASSQ scores are not pro-
vided due to the lack of relevance to the study outcome
measures including the evaluation of exercise in the past
year, understanding of the role of food, and heart disease or
cancer as a few examples. Decreases were significant in the
ingestion of fried foods or sweets (3 (interquartile range
(IQR), 1.04.0)to 0 (IQR, 0.0-1.0); P=<0.0001). Vegetables,
beans, fruit, or fruit juice intake was not increased (4 (IQR,

SD: standard deviation; BMI: body mass index (kg/m?2); BMI%: body mass
index percentile; WC: waist circumference; SBP: systolic blood pressure;
SBP%: systolic blood pressure percentile; ANOVA: analysis of variance;
Cl: confidence interval.

Continuous data were evaluated as paired data using repeated measures
ANOVA.

2.0-4.0) to 3 (IQR, 2.0-4.0); P=0.4319). Exercise activity
increased in participants at the end of 12 weeks (0 (IQR, 0.0—
1.0) to 1 (IQR, 0.0-1.0); P=0.0413). The number of televi-
sion shows and videos viewed increased for participants
from baseline to 12 weeks (3 (IQR, 2.2-4.0) to 4 (IQR, 2.0-
6.0); P=0.0492), while the time spent on video games and
computer use decreased (3 (IQR, 2.04.0) to 1 (IQR, 0.0—
2.0); P=0.0018) by the end of the study. Change in knowl-
edge occurred in the selection of the most healthy food group
servings per day in children (0 (IQR, 0.0-0.0) to 0 (IQR,
0.0-1.0), goal 2; P=0.0313) but not in the least healthy serv-
ings per day (1 (IQR, 1.0-1.0) to 1 (IQR, 1.0-1.0), goal 1;
P=0.5625). Healthier food selection choices increased when
the participant was offered two choices and then asked,
“which would you pick?” (3 (IQR, 1.2-4.0) to 5 (IQR, 2.2—
7.0), goal 8; P=0.0051) and “which is better for your health?”
(3 (IQR, 2.0-5.0) to 6 (IQR, 3.0-8.0), goal 10; P=0.0003).
Increases in scores at 12 weeks compared with baseline were
noted for the following questions: (1) “how sure you are
about being able to eat some foods?” (9 (IQR, 6.0-11.0) to
13.0 (IQR, 7.5-15.0), goal 16; P=<0.0001) and (2) “how
sure you are about being physically active?” (5 (IQR, 3.0-
7.0) to 7 (IQR, 6.0-8.0), goal 8; P=<0.0001).
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Table 3. Comparison of study parameter changes between
healthy and overweight/obese subjects (N=31).

Study parameters 12 weeks P-values
Median BMI change in subjects -0.375 0.0231
>85th percentile from baseline (-0.694 to

to 12weeks (n=12) -0.309)

Median BMI change in subjects -0.150

<85th percentile from baseline (—0.425 to

to 12weeks (n=19) —-0.079)

Mean SBP change in subjects -3.5%3.1 0.0050
>85th percentile from baseline

to [2weeks (n=12)

Mean SBP change subjects -08+1.8

<85th percentile from baseline
to |2weeks (n=19)

BMI: body mass index (kg/m?); SBP: systolic blood pressure (mm Hg).
Continuous data were evaluated as paired data using the Wilcoxon
sign-rank test for nonparametric data and the paired Student’s t-test for
parametric data.

0.6,

0.41 rs = 0.410

p=0.0197

0.2+

-0.24

0.4

-0.6 4

Change in BMI kg/m?

-0.84

9 8 7 ® 5 4 3 2 4 0 1 2
Change in SBP in mm Hg

Figure 2. Spearman correlation between BMI versus SBP from
baseline to 3 months.
BMI: body mass index; SBP: systolic blood pressure.

Discussion

This study reports on the findings of a pilot OST physical
activity and nutrition education program with vigorous
intensity exercise in fourth and fifth graders in a rural Texas
community. Several implications regarding this pilot are
identified regarding the affected study population represent-
ing high-risk obesity groups of minorities and rural popula-
tions; impact on physiologic and anthropometric parameters
of BMI, BM1%, SBP, and WC; and changes within the nutri-
tion and physical activity survey results.

The population enrolled in this rural study is similar to that
found in the literature at risk of obesity; specifically, 42% of
our participants were overweight or obese, and they were pre-
dominantly of Hispanic origin at 93%. Although our percent-
age of overweight and obese study subjects was higher than
state (32.2%) and national (31.6%) data, it may be due to the

available statistics of overweight or obese children aged 10—
17 years.*” The greater number of Hispanic participants in our
study population compared to the county statistics could be
related to the locations of the study announcements that
included churches, television bulletins, and flyers at the local
grocery store and laundry center. Other considerations in our
participants are related to the parental income that may limit
the access to physical activity programs associated with a
cost. Physical activity programs3*+3348-30 provided positive
results with an impact on low-income minority children.?*
Findings are similar to our study results with one-third of par-
ticipants identified as living in poverty that may benefit from
physical activity programs.

Community-based education and physical activity obe-
sity interventions*32 and moderate-to-vigorous physical
activity interventions334%35! found decreases of BP, BMI,
and WC in children. Wright et al.3® studied 251 children
aged 8-12years from urban elementary schools in low-
income neighborhoods. Following a 6-week program with
45 min each of physical activity and nutrition education for
parents and children, they evaluated BMI, BP, WC, and
weight in children. Significant findings were seen with BMI
decreases from baseline to 4 months with sustained benefits
at 12months in female child participants. These findings
were not identified in boys. Similarly, in our study, we saw
a BMI reduction in our subjects. Our participants had a posi-
tive reduction of other physiologic and anthropometric
parameters following the intervention program. The smaller
sample size in our study may have potentiated an increase in
the effect from the intervention and influenced the statistical
significance of our results. Despite this small sample size,
the small changes of the BMI were steady and consistent
following the intervention program. Participants >85th per-
centile had the largest reduction in BMI, BM1%, and SBP at
4, 8, and 12 weeks. WC decreased from baseline to 12 weeks
but increased from 8 to 12 weeks. This change may be due
to differences in temperatures and clothing during the month
of November. Although there were no further interventions
after 4 weeks, the intervention impacts on BMI, BMI1%, and
SBP changes were maintained at the 8- and 12-week evalu-
ations. These results are encouraging due to the short inter-
vention time similar to the study by Wright et al.33 Our
results are likely due to the children who were overweight
with the reflective changes observed more quickly than a
child below average BMI. Despite the short 4-week dura-
tion of the intervention, the positive result suggests a change
is possible during this time period. The typical duration of
similar intervention programs is at least a year or more,!%-2
with physiologic and anthropometric parameter changes
after 6-12 weeks.*333¢ Our study results may have varied
with a longer conducted program, but the data highlights
changes may occur with physiologic and anthropometric
parameter changes in short intervention periods.

The ASSQ is helpful in identifying important factors
regarding enhanced knowledge of food modifications as
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Table 4. Changes in ASSQ scores from baseline to 12weeks (N=31).

Group of questions Median baseline Median 12-week P-value
score (IQR) score (IQR)

Yesterday, did you eat French fries, chips, sweet rolls, doughnuts, 3(1.04.0) 0 (0.0-1.0) <0.0001

cookies, brownies, pies, or cake? (0—6 pts; goal of 0)

Yesterday, did you eat any vegetables, beans, fruit, or fruit juice? 4 (2.04.0) 3 (2.04.0) 04319

(0-12 pts; goal of 12)

Yesterday, did you exercise for at least 20 min? (0—1 pts; goal of |) 0 (0.0-1.0) | (0.0-1.0) 0.0413

During the week/weekend, how many television shows or videos 3 (2.24.0) 4 (2.0-6.0) 0.0492

did you watch? (06 pts; goal of 0)

During the week/weekend, how many hours per day do you 3 (2.04.0) 1 (0.0-2.0) 0.0018

usually play video games or use the computer? (0-8 pts; goal of 0)

From which food group should you select the most servings each 0 (0.0-0.0) 0 (0.0-1.0) 0.0313

day? (0-2 pts; goal of 2)

From which food group should you select the fewest servings each I (1.0-1.0) I (1.0-1.0) 0.5625

day? (01 pt; goal of |)

Of the two choices, which would you pick? (0-8 pts; goal of 8 for 3 (1.2-4.0) 5(2.2-7.0) 0.0051

healthier food)

Of the two choices, which is better for your health? (0—10 pts; goal 3 (2.0-5.0) 6 (3.0-8.0) 0.0003

of 10)

How sure are you about being able to eat some foods? (0—16 pts; 9 (6.0-11.0) 13.0 (7.5-15.0) <0.0001

goal of 16)

How sure are you about being physically active? (0-8 pts; goal of 8) 5 (3.0-7.0) 7 (6.0-8.0) <0.0001

ASSQ: After-School Student Questionnaire; IQR: interquartile range.

Continuous data were evaluated as paired data using the Wilcoxon sign-rank test for nonparametric data.

well as physical activity.*?> Kelder et al.*?* pilot-tested the
ASSQ survey in 16 Texas after-school programs. The ASSQ
enabled us to evaluate the information learned from the
researcher conducted educational sessions. Results were
positive with changes in food knowledge and physical activ-
ity; however, the implementation of the education did not
occur in all areas. In this study, our participants were able to
identify and make better food choices, decrease video games
and computer use, and increase their knowledge concerning
food and exercise during the intervention program. Our
study revealed no differences in television show and video
viewing, the identification of the least number of servings
food group consumed, and the ingestion of healthier foods of
fruits, fruit juice, vegetables, and beans. These may be
related to the lack of access of healthier foods in a rural set-
ting and the lack of available routine extracurricular activi-
ties to deter television show and video viewing. Although in
our patient population we did not evaluate if other factors
may have contributed to the changes such as exercise while
watching television, our results varied in comparison to
results of Wright et al.?3 that found a decrease in television
viewing possibly resulting from an urban environment with
more access to physical activity resources. Despite the posi-
tive ASSQ scores about food knowledge, it appears that par-
ticipant behaviors on food selections were not made.
Physical activity is a movement that requires energy by
the body to move. Physical activity is further classified into
intensity type categories that provide benefits for health.
Physical activity beyond baseline activity consisting of

moderate and vigorous exercise alternating with periods of
rest is recommended for children. Physical activity programs
consisting of fun activities with varied fitness levels®'>? are
recommended. Despite the competiveness of the track meet,
we provided positive comment ribbons in contrast to place-
ment awards that resulted in enthusiasm by the parents and
participants during the distribution. The Physical Activity
Guideline recommends moderate and vigorous intensity
physical activities, such as running, for a total of 1h or more
each day, for children older than 6 years of age*’ to obtain the
benefits of more favorable cardiometabolic risk factors.3!-33:34
We provided activities the children enjoyed and evaluated
their increase in exercise with the ASSQ (described exam-
ples of physical activity) that was positive on “exercise for at
least 20min” and “how sure are you about being active.”
One item that may have caused confusion for subjects taking
the ASSQ related to the evaluation of exercise which listed
20 min versus the recommended 60 min of exercise per day.
In our physical activity sessions, we described the current
recommend-ations to avoid confusion. It should be noted
that the participants completed less than 1h of exercise dur-
ing the evening intervention sessions. Despite the sessions
consisting of less than 1h of exercise, the total amount of
daily exercise exceeded 1h when combined with physical
activities at school. Wright et al.>* had increased participa-
tion in physical activity at 4 months, and it was sustained at
12 months. Phelps et al. showed the benefit of noncompeti-
tive after-school physical activity with an increased physical
activity level. In our study, participants exercised during the
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intervention period; however, we did not have other data to
determine subject’s activity during the nonintervention
period of the study. No additional measures were obtained
from the track meet during the intervention. Results from the
ASSQ suggest positive changes by the participants in regard
to exercise; however, a lack of physical activity data pre-
vents a full evaluation of exercise performed by subjects.
Additionally, the continued changes in anthropometric and
physiologic measures suggest that increased physical activ-
ity continued during the subsequent 8 weeks of the study.

Our pilot study has several limitations. The major limi-
tation of the study is a lack of a control group. Future
studies would be improved with a control group to further
evaluate the impact of physical activity and education in
the daily routine of children. The 4-week duration of the
intervention was short. The typical duration of similar
intervention programs is at least a year or more,!*?5 with
physiologic parameter changes after 6—12 weeks.*33.36
The study results may have varied with a longer con-
ducted program. The small sample of participants and a
predominance of Hispanics and girls limited the extrapo-
lation of these data to other ethnicities and boys. A short
enrollment period limited the study population. A longer
enrollment period may have produced different results.
The WC and weight of the children were measured while
the children were wearing their clothes. The additional
clothing during the final data collection may have influ-
enced the weight and WC measurements; however, due to
a lack of increase in the BMI or weight, it is probably not
related. The evaluation of exercise of one of the questions
within the ASSQ indicated the recommended exercise
time as 20min versus the 60 min. This may have influ-
enced our results, but we feel that the knowledge by the
participants helped to prevent any confusion among the
participants when answering the question. Despite these
limitations, this study provides a useful template for
health-care professionals, community leaders, parents,
and schools that show promise.

In this study, the community leaders of local businesses,
the school system, and parents expressed support of the pro-
ject by providing different opportunities to promote and
deliver the no cost volunteer delivered intervention. The
community center was provided at no cost; however, the
time associated with the delivery of the study was extensive
and therefore community buy in is essential. This study sug-
gests that community-vested interest contributes to the suc-
cess of an intervention program delivery to participants in
rural communities. The prevention of childhood obesity
benefits from a multisystem approach by parents, school
systems, and health-care professionals.33-5* Interested com-
munity leaders, health-care professionals, and school sys-
tems provide an avenue through which to promote healthy
behaviors in rural communities.*37-5657 Previous studies
indicate a potential role of health-care providers in assisting
with intervention programs with success in interdisciplinary

groups.*37 Our study of a pharmacist and pharmacy student
provides evidence of a potential role of pharmacy health-
care professionals.

Conclusion

Our prospective pilot study highlights a health-care profes-
sional OST 4-week physical activity and nutrition education
intervention program with exercise in a rural Texas commu-
nity yielded decreases in parameters of BMI, BMI1%, and
SBP. Increases in physical activity knowledge, identification
of better food choices; decrease in video games and com-
puter use, and an increase in knowledge concerning food and
exercise in fourth- and fifth-grade Hispanic children occurred
at 12weeks with a short 4-week intervention period. This
study further underscores the important role of health-care
professionals in rural populations with high rates of over-
weight or obese individuals and the opportunity to reduce
obesity. Although study participant parameters improved,
future studies implementing OST programs in a rural area
should monitor participants for a longer period to evaluate
long-term impact.
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