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AN AFTER-SCHOOL OBESITY PREVENTION PROGRAM FOR AFRICAN-AMERICAN GIRLS:
THE MINNESOTA GEMS PILOT STUDY

Objective: This paper describes the develop-
ment of an after-school obesity-prevention
program for African-American girls, and pre-
sents findings from a 12-week pilot trial con-
ducted by the University of Minnesota. This
study was part of the GEMS project, created
to test interventions designed to reduce excess
weight gain in African-American girls.

Design: Two-arm parallel group, randomized
controlled trial. Measures were taken at base-
line and at 12 weeks follow up.

Setting: An after-school community program.

Participants: Fifty-four African-American girls,
8- to 10-years of age, and their parents/care-
givers.

Intervention: The after-school intervention
was conducted twice a week for 12 weeks,
and focused on increasing physical activity and
healthy eating. A family component was also
included. Girls in the control group received a
program over 12 weeks unrelated to nutrition
and physical activity.

Outcomes: Measures included height and
weight (body mass index), percent body fat
(DEXA), physical activity, assessed using a CSA
accelerometer and self-report, two 24-hour di-
etary recalls, and psycho-social and demo-
graphic variables. Parental data included de-
mographic and psycho-social characteristics,
and dietary measures. Additionally, process
evaluation data on the intervention were col-
lected.

Results: Recruitment goals were met. After
adjustment for baseline level, follow-up BMI
did not differ between the treatment groups,
an expected finding, given that this was a
pilot study. At 12 weeks follow up, differ-
ences between the intervention and control
groups were in the hypothesized direction of
change for most variables, among both the
girls and their parents. Process evaluation re-
sults demonstrated that the program was
well attended, and well received, by girls
and parents.

Conclusions: An after-school obesity preven-
tion program for low-income African-American
girls is a promising model for future efforts.
(Ethn Dis. 2003;13[suppl1]:S1-54–S1-64)
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INTRODUCTION

Obesity and its associated health
problems are prevalent among African-
American women.1 According to data
from the NHANES III survey (1988–
1994), 69% of Black women were over-
weight or obese (Body Mass Index
[BMI].25), compared to 47% of
White women.1 Similar disparities exist
among Black girls. Data from NHA-
NES III show that 17% of African-
American girls, aged 6–17 years, are
overweight (BMI.95th percentile for
age and gender), compared to 11% of
White girls of the same age.2 The high
prevalence of obesity in African-Ameri-
can women may be a contributing fac-
tor to their higher prevalence rates of
cardiovascular disease mortality, type 2
diabetes, and hypertension.3 Although
obesity-associated morbidities occur
most frequently in adults, consequences
of excess weight, such as type 2 diabetes,
are now occurring with greater frequen-
cy among obese adolescents.4 Because of
the health risks associated with adult
and child obesity, and since overweight
children and adolescents are more likely
to become overweight or obese adults,
the health community has paid greater
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attention to the need for obesity preven-
tion efforts directed at high-risk popu-
lation groups, such as African-American
girls. Programs to prevent obesity dur-
ing adolescence are particularly critical,
since this is a high-risk period for ex-
cessive weight gain.5,6

While there is a need for culturally
appropriate obesity-prevention pro-
grams for African-American girls, few
such programs have been developed.7

Moreover, few obesity-prevention stud-
ies in children have been conducted, ir-
respective of race and ethnicity. Little
information is available regarding what
types of interventions, delivery channels
and settings, and intervention messages
would be most effective. Because few
prevention-oriented interventions for
obesity have been developed or evalu-
ated, developmental research to support
pilot projects is required. The Girls
health Enrichment Multi-site Studies
(GEMS) was a National Heart, Lung,
and Blood Institute-sponsored multi-
center research program created to de-
velop and test 4 interventions that were
designed to prevent excess weight gain
in 8- to 10-year-old African-American
girls. Each of 4 field centers indepen-
dently developed and tested their own
interventions, but shared common eli-
gibility criteria and key measurements.
The purpose of this paper is to describe
the development of an after-school in-
tervention program, explain the evalua-
tion measures used, and present findings
from the 12-week, randomized con-
trolled pilot trial at the University of
Minnesota field center. This informa-
tion may be useful to others interested
in developing and evaluating obesity in-
terventions for children, especially in
high-risk populations.
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METHODS

Study Design
Fifty-four participants completed

baseline measures, and were then ran-
domized into either an intervention or
control group for the 12-week pilot
study. Participants were recruited from
3 schools that also served as intervention
sites for the program. Details about re-
cruitment procedures are provided in
the paper in this supplement by Story
et al. Eligibility criteria included the fol-
lowing: 1) being an 8- to 10-year-old
African-American girl; 2) having a BMI
$25th percentile for age and sex8; 3)
being able to participate in physical ed-
ucation classes at school; 4) girl and
having a primary caregiver fluent in En-
glish; and 5) not having been held back
more than one grade in school. Girls
with a medical condition affecting
growth, or who were taking a medica-
tion affecting growth, were excluded
from the study. The study was approved
by the Institutional Review Board of the
University of Minnesota, and all partic-
ipants and their parents/caregivers
signed informed assent/consent state-
ments. The evaluation of the pilot study
was primarily based on intervention
process measures and trends in key mea-
surements, including BMI, diet, physi-
cal activity, and psycho-social measures.
Due to its small sample size and short
duration, the pilot study did not have
sufficient power to test for between-
group differences in changes in either
BMI, which would be a primary out-
come in a larger scale trial, or in other
key outcome measurements.

THE GIRLFRIENDS FOR
KEEPS INTERVENTION

Intervention Program
Girls randomized into the interven-

tion group participated in a 12-week af-
ter-school program called ‘‘Girlfriends
for KEEPS,’’ where KEEPS stood for
Keys to Eating, Exercising, Playing, and
Sharing. Intervention meetings, de-

signed in a ‘‘club meeting’’ format, were
held twice a week, for one hour after
school, at each of the 3 elementary
schools. The intervention also included
a family component designed to rein-
force and support the healthy eating and
physical activity messages delivered in
the after-school program. The interven-
tion was based on social cognitive the-
ory,9 and targeted key constructs from
the following 3 domains: 1) environ-
mental factors: peer support, opportu-
nities, and role models; 2) personal fac-
tors: knowledge, values, and self-effica-
cy; and 3) behavioral factors: practice,
goal setting, and social reinforcement. A
youth development, resiliency based ap-
proach was also employed, which ac-
knowledged the importance of building
on individual and family strengths.10

Formative research, comprising qualita-
tive and quantitative methodology, was
used to help develop the intervention,
and to assess the acceptability of the
evaluation measures (see article by Ku-
manyika et al in this issue).

The physical activity intervention
goals were for girls to: 1) increase fre-
quency of participation in sustained,
moderate-to-vigorous intensity activi-
ties; 2) decrease time spent in sedentary
activities; and 3) experience feelings of
enjoyment, physical competence, and
self confidence, in performing a range
of physical activities. The dietary change
intervention goals were for girls to: 1)
decrease consumption of high-fat foods;
2) increase consumption of fruits and
vegetables; 3) decrease consumption of
sweetened beverages; and 4) adopt
healthy weight-related eating practices
(eg, portion-size awareness, eating only
when hungry, etc). The goals for the
family component were to help famil-
iarize families with the objectives, eating
behaviors, and physical activity behav-
iors central to the intervention, and to
help families create an environment that
reinforces and supports regular, enjoy-
able physical activity and healthy eating.
This latter goal included increasing the
availability of healthy foods in the

home, and decreasing physical inactivi-
ty.

After-School Program
The intervention was taught by

trained African-American GEMS staff.
The training focused on the need for,
and purpose of, the intervention, and
included modeling and active rehearsal
of many of the activities. Club meetings
consisted of fun, culturally appropriate,
interactive, hands-on activities, empha-
sizing skill building and practice of the
particular health behavior message for
that week. A healthful snack, sometimes
prepared by the girls, and chilled bottled
water, was offered at each club meeting.
Messages included information about
the benefits of drinking water more of-
ten than soda pop, increasing the con-
sumption of fruits and vegetables,
drinking low-fat milk, selecting low-fat
foods for snacks, eating smaller portions
of snacks, choosing smaller-sized, and
lower-fat, entrees in fast food restau-
rants, increasing physical activity,
watching less television, and enhancing
self esteem. An example of selected in-
tervention messages and activities is
shown in Table 1.

A major component of the after-
school intervention was increasing phys-
ical activity levels with a variety and
choice of activities, such as dancing
(ethnic, hip hop, aerobic), double-dutch
jump rope, relay races, active African-
American games, tag, and step aerobics.
To keep girls’ interest and participation,
incentives were built into the program
for attendance, setting short-term goals,
and completing activities. These includ-
ed attendance beads that made a brace-
let when put together at the end of the
intervention, water bottles, pedometers,
jump ropes, and t-shirts. Transportation
home was provided by the schools’ reg-
ular buses.

Family Involvement
The after-school intervention mes-

sages were reinforced by family activi-
ties, including weekly family packets
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Table 1. Examples of selected intervention messages and club activities

Selected Intervention Messages Selected Club Activities

Sweetened beverages:
Drink less soda pop and other

sweetened beverages
Drink water when you are

thirsty

n Measure amount of sugar in different size containers of
soda pop.

n Drink chilled bottle of water given out after Exercise
Break at every club meeting.

n Act out an active rap that emphasizes drinking water.
n Set a personal goal to drink more water than soda pop

or other sweetened beverage.

Snack foods:
Choose lower-fat snacks (5 g or

less/serving)
Determine portion size and try

to eat only one serving
Choose smaller sized items

when eating fast food

n Play label-reading game to determine serving sizes and
amount of fat/serving.

n Measure amount of fat in different sized servings of
snacks and fast food items.

n Set a goal to choose ‘‘Star Snacks’’ (snacks with 5 g or
less/serving) rather than higher-fat snacks.

n Prepare and taste test lower-fat snacks at every club
meeting (ie, sliced peaches topped with low-fat granola,
pretzels dipped in sweet mustard, low-fat yogurt topped
with fruit, raw vegetables dipped in non-fat dressing or
salsa, fruit kabobs, cereal with low-fat milk).

Physical activity:
Do some physical activity every

day
Have fun doing different physi-

cal activities
Encourage family members to

play active games and do
physical activity together

Watch less TV

n Participate in moderate-to-vigorous physical activity (ie,
dancing, relay races, jump rope, tag games)

n Practice favorite physical activities and learn new ones
(ie, double-dutch jump rope, hula hoops, African-Amer-
ican active games).

n Brainstorm activities that are fun to do instead of watch-
ing TV.

n Demonstrate active games that are alternatives to watch-
ing TV.

n Set a personal goal to watch less TV and try to get family
to participate in an active game or activity together in-
stead of watching TV.

n Receive a jump rope, hula hoop, and pedometer to en-
courage and chart daily physical activity.

sent home to the parents; family night
events; phone calls by GEMS staff to
parents, to encourage them, and to
check their progress on their family
goals they set; and organized neighbor-
hood walks. Each week, girls took home
packets for their parents (‘‘take home
packs’’), which contained user-friendly
materials, including practical sugges-
tions about each week’s healthful eating
and exercise topic formatted on a refrig-
erator magnet, a ‘‘Fridge Facts’’ card,
and colorful tip sheets. Every other week
the family packet also included family-
sized packets of ingredients for the low-
fat snack prepared by the girls during
that day’s club meeting (eg, baby carrots
and non-fat ranch dressing, or canned

peaches with low-fat granola topping).
The girls were encouraged to make the
snack for family members.

Two family nights were held during
the 2nd and 9th weeks of the interven-
tion. Families participated in interactive
booths, performing such tasks as mea-
suring out the sugar in soda pop, deter-
mining the amount of fat in whole
milk, compared with low-fat milk, label
reading, and lower-fat cooking tech-
niques. Family members participated in
active games, danced, and had jump
rope contests. A tasty, low-fat meal was
served. An integral part of both family
nights was a family goal-setting activity.
At the conclusion of each night’s activ-
ities, parents were asked to choose one

nutrition, and one physical activity goal
that their family would try to achieve
during the next few weeks. The nutri-
tion goals included drinking more water
instead of soda pop, eating more fruit,
eating more vegetables, and drinking
1% or skim milk, instead of 2% or
whole milk. The physical activity choic-
es were watching less TV and getting
more physical activity. The families were
given practical tip sheets to help them
reach the goals they set. Additionally,
during the first family night, families
were told that GEMS staff members
would call them within 2 weeks to
check their progress toward achieving
their goals. Families of club members
who did not attend the family nights
were sent a ‘‘we missed you’’ card, a
packet of handouts given out at the
event, a goal form, and a set of tip
sheets.

Within 2 weeks of the first family
night, families received a motivational
phone call from a trained GEMS staff
member, to check their progress on the
goals they set, to encourage continued
efforts toward achieving their goals, and
to assist them with any barriers they
may have encountered. Principles and
techniques from motivational interview-
ing were used.11,12 Families who report-
ed that they were making good progress
toward their goals were encouraged to
set a second nutrition goal and activity
goal. All of the families were sent a per-
sonally tailored letter during Week 7, re-
ferring to their specific goals, and pro-
viding encouragement for behavior
change.

During both family night events,
families were invited to sign up for a
Saturday walk (‘‘health hike’’) in their
neighborhood park led by a GEMS staff
member. Chilled bottles of water and a
low-fat snack were given to all partici-
pants, as well as participation incentives,
such as stickers for the children and T-
shirts for adult family members.

Control Group Program
We found during our formative as-

sessment that a traditional, no-treat-
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ment control group would be unaccept-
able to the parents and the community.
The GEMS Club served as an ‘‘active
placebo,’’ non-nutrition/physical activi-
ty condition, and focused on promoting
positive self-esteem and cultural enrich-
ment. Participants attended monthly
Saturday morning meetings (3 meetings
during the 12-week period), which in-
cluded arts and crafts, self-esteem activ-
ities, creating memory books, and a
workshop on African percussion instru-
ments. Transportation was provided to
girls who needed it.

MEASURES

All measures were administered at
the baseline, and again at 12-week fol-
low-up visits, with the exception of per-
cent body fat, sexual maturation, and
blood samples, which were measured at
baseline only. Baseline clinic visits took
place during an 8-week window prior to
the start of the 12-week intervention pe-
riod. Follow-up visits took place within
a 2-week period following completion
of the 12-week intervention period.
There were no significant differences be-
tween the treatment and control groups
in the mean number of days between
baseline and follow-up measures (inter-
vention group5115.3 days [SD520];
control group5119 days [SD518],
P5.49). Retention among the 54 girls
who participated in the study was high
(98%). Only one girl did not return for
the 12-week follow-up visit.

Obesity and Physical Measures
Weight, height, and waist circumfer-

ence were measured, according to the
GEMS study protocol. Body mass index
(BMI; kg/m2) was computed. Parental
height and weight were also measured.
Percent body fat was estimated using
Dual-X-Ray Absorptiometry (DEXA,
Lunar model). Sexual maturation was
assessed through direct observation of
breast and pubic hair development by
centrally trained female staff, using 5

standard stages of pubertal develop-
ment.13 During the clinic visit, an over-
night fasting blood sample was drawn
from girls according to a standardized
GEMS protocol, and sent to the Uni-
versity of Minnesota centralized lab for
analysis of insulin, glucose, and lipid
levels.

Physical Activity
The Computer Science Application

(CSA) accelerometer was used to mea-
sure physical activity in girls (Computer
Science Applications, Inc, Shalimar,
Fla). The CSA monitor has been dem-
onstrated to be a reliable and valid mea-
sure of activity level in children.14,15 At
the baseline and follow-up measurement
visits, girls put on the CSA monitor and
were instructed to wear it continuously
for 3 days, including during sleep, ex-
cept while showering or swimming.
Girls were asked to record on a log any
time in which the CSA monitor was
taken off. The CSA monitor was at-
tached to a belt and worn above the hip.
After 3 complete days, CSA monitors
and logs were collected from the girls at
their schools. Measures used for the out-
come analyses included average total
CSA counts per minute between 6 AM–
12 midnight, and minutes of moderate-
to-vigorous physical activity from 12
noon–6 PM, the most active time of the
day for the girls.

The GEMS Activity Questionnaire
(GAQ), developed by the GEMS re-
search group, was used as a self-reported
measure of physical activity.16 The GAQ
is a modification of the Self-Adminis-
tered Physical Activity Checklist (SA-
PAC), and evaluates both previous-day
and usual activities.17 The GAQ in-
cludes a checklist of 28 activities typi-
cally performed by African-American
girls, along with pictures of the activities
(eg, bicycling, climbing on playground
equipment, playing basketball, perform-
ing indoor chores). For each activity,
girls checked off whether they had en-
gaged in that activity yesterday, the du-
ration of the activity (‘‘none,’’ ‘‘less than

15 minutes,’’ or ‘‘15 minutes or more’’),
whether they ‘‘usually’’ engage in the ac-
tivity, and the frequency of engagement
(‘‘none,’’ ‘‘a little,’’ or ‘‘a lot’’). The
GAQ, Met-Adjusted Usually Score was
used for these analyses.16

Dietary Intake. We collected two 24-
hour recalls (the first one face-to-face,
the second by telephone) on non-con-
secutive days (one weekday and one
weekend day, when possible) from each
girl, both at baseline and at follow up.
Parents assisted the girls’ dietary recalls
to improve validity. Dietary intake was
collected and analyzed using the Uni-
versity of Minnesota Nutrition Data
System for Research (NDS-R, 4.02–
30). Detailed quality assurance reviews
were performed at the University of
Minnesota. Primary macro-nutrient var-
iables of interest were: total energy in-
take (kcal/day), and percent of energy
derived from fat. The number of serv-
ings per day of fruit, juice, vegetables,
water, and sweetened beverages, were
also calculated.

Demographic Characteristics
Demographic characteristics includ-

ed the age and race of girls and parents,
parent education, total household in-
come, household composition, and
home ownership.

PSYCHOSOCIAL VARIABLES:
GIRLS

Dietary
Healthy Choice Behavioral Intentions.

A 12-item measure assessing behavioral
intentions for choosing healthy food
items was included.18 Participants were
asked, ‘‘If you had your choice, which
would you pick? . . .’’ and then asked to
choose between 2 food options, one
healthy, and one less healthy (a5.42).
Self-Efficacy for Healthy Eating. A 9-item
(a5.61) self-efficacy measure was de-
veloped. Participants were asked, ‘‘How
hard would it be for you to . . .’’ eat
more of particular foods and less of oth-
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er foods (eg, eat fruit for an after school
snack, rather than an order of french
fries). Diet Knowledge. A 6-item measure
assessing diet knowledge was included.18

Fruit and Vegetable Snack Accessibility. A
2-item measure (a5.48) assessed fruit
and vegetable snack accessibility in the
home. Parent Encouragement for Healthy
Eating. A 5-item measure (a5.69) as-
sessed parental encouragement for
healthy eating.

Physical Activity
Physical Activity Self-Concept. The

athletic competence sub-scale from the
Self-Perception Profile for Children was
modified to assess physical performance
self-concept.19 The 9-item scale
(a5.70) included paired responses for
each item (eg, ‘‘I do very well at all
kinds of sports’’ vs ‘‘I don’t do very well
at all kinds of sports’’), and participants
chose the item that best describes them.
Physical Activity Preference. A 37-item
physical activity preference measure was
used with 4 response options for specific
activities: 1) ‘‘I’ve never done it’’; 2)
‘‘Don’t like it’’; 3) ‘‘Like it a little’’; or
4) ‘‘Like it a lot.’’ Physical activity pref-
erence (a5.86) scores, and sedentary
activity preference (a5.60) scores were
computed. Physical Activity Outcome Ex-
pectancies. This 17-item measure was
modified from an existing measure (W.
Taylor, unpublished data). A score for
positive expectancies for physical activ-
ity (a5.72) was computed. Self-Efficacy
for Physical Activity. A 9-item measure of
self-efficacy for physical activity
(a5.71) was developed. Items included,
‘‘How hard do you think it would be to
be physically active instead of watching
television?’’ Physical Activity Home En-
vironment. A 5-item (a5.90) measure
was developed to assess home environ-
mental factors related to physical activ-
ity. A sample is: ‘‘It is safe to play out-
side near where I live’’: 1) Almost never;
2) Sometimes; or 3) Almost always.

Body Image/Weight Concern
Body Satisfaction. Line drawings,

similar to those developed by Stunkard

et al,20 were adapted, and illustrated 8
body sizes, ranging from very thin to
very heavy. Participants were asked,
‘‘Which picture looks the most like
you?’’ and ‘‘Which picture shows the
way you would like to look?’’ A body
size satisfaction/discrepancy score was
computed for each girl. Weight Control
Behaviors. The elementary school ver-
sion of the McKnight Risk Factor Sur-
vey (MRFS)21 was used to assess mod-
erate weight control behaviors (a5.77)
(eg, exercising), and unhealthy weight
control behaviors (a5.67).

PSYCHOSOCIAL VARIABLES:
PARENTS

Dietary
Availability of Lower-Fat and Higher-

Fat Foods. Primary caregivers were asked
about the home availability of regular,
low-fat, and fat-free versions of 29 food
items, and 2 sub-scales were computed:
Lower-Fat Alternatives (a5.68), and
Higher-Fat Foods (a5.65). Low-fat
Food Practices. A 25-item questionnaire
adapted from Kristal’s Food Habit Be-
havior Scale22 was used to assess the fre-
quency of preparing and serving lower-
fat foods at home. Motivation for
Healthy Eating. A 5-item scale to assess
motivation for healthy eating (a5.75)
was developed. Sample item: ‘‘How in-
terested are you in drinking less regular
soda pop?’’ Self-Efficacy for Healthy Food
Preparation. A 10-item scale was devel-
oped to measure self-efficacy for healthy
food preparation (a5.80). Sample item:
‘‘How hard would it be for you to have
fresh fruit on the kitchen counter, or
somewhere your daughter could easily
see it?’’ Food Availability. A 31-item
measure, designed to assess availability
of foods and beverages in the home dur-
ing the past week, was developed for
this study. Sub-scales included a vege-
table availability scale (a5.73), a fruit
availability scale (a5.53), and a sweet-
ened beverage availability scale (a5.20).
Parental Dietary Intake. The National

Cancer Institute (NCI) fat screener was
used to estimate percentage of parental
energy intake derived from fat,23,24 and
the NCI fruit and vegetable screener
was used to estimate intakes of both
fruit and vegetables.25,26

Physical Activity
Motivation for Physical Activity. A

2-item scale measured motivation for
physical activity (a5.70). Parents were
asked to rate their level of interest in
spending more time being physically ac-
tive, in general, and with their daugh-
ters, in particular. Self-Efficacy for Phys-
ical Activity with Daughter. A 5-item
measure assessing parental self-efficacy
for physical activity with their daughters
(a5.83) was developed. Sample item:
‘‘How hard would it be for you to get
your daughter to be physically active in-
stead of watching TV?’’ Parental Support
of Daughters’ Activity Levels. A 6-item
measure assessing parental support of
daughters’ activity levels (a5.69) was
developed. Sample item: ‘‘I try to get
my daughter to play outside when the
weather is nice.’’ TV Watching. Four
items assessed parental report of daugh-
ter TV watching on weekdays and
weekends (a5.80).

Process Evaluation
Process evaluation monitors imple-

mentation of the intervention, helps ex-
plain the outcomes, and provides mean-
ingful data to help refine the interven-
tion. Several process evaluation mea-
sures were collected. Intervention staff
completed checklists after every session,
documenting attendance, whether the
activity was completed, and level of par-
ticipation. Each session was also ob-
served by a project staff person. Atten-
dance at the family events was docu-
mented, and parents completed evalua-
tion forms. Post-intervention evaluation
surveys were administered to parents
and girls, and focus groups were con-
ducted with parents in the intervention
and control groups.
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Table 2. Description of characteristics of girls at baseline by treatment group

Overall
(N554)

Intervention
(N526)

Control
(N528) P Value

Girl age (yr), mean (SD)
% Biracial
Height (cm), mean (SD)
Weight (kg), mean (SD)
Waist circumference (cm), mean (SD)
BMI (kg/m2), mean (SD)

9.3 (0.9)
13.0

138.4 (8.2)
40.3 (13.3)
68.7 (12.5)
20.7 (4.9)

9.4 (0.9)
11.5

140.3 (9.0)
44.2 (16.3)
72.0 (14.4)
21.9 (5.9)

9.1 (0.8)
14.3

136.5 (7.1)
36.7 (8.8)
65.7 (9.8)
19.5 (3.3)

.18

.76

.08

.04

.11

.20

BMI percentile (%) .63
BMI ,85th percentile
BMI .85th ,95th percentile
BMI $95th percentile

40.7
29.6
29.7

34.6
30.8
34.6

46.4
28.6
25.0

% Body fat, mean (SD)
% Pubertal ($stage 2 breast or pubic hair)
% With TV in bedroom

30.8 (11.0)
79.2
79.6

32.7 (12.7)
80.0
73.1

29.1 (9.1)
78.6
85.7

.36

.99

.32

Blood values*
Total cholesterol mg/dL, mean (SD)
% High cholesterol ($200 mg/dL)
% High LDL-cholesterol ($130 mg/dL)
Fasting insulin (mU/mL)

168.5 (24.4)
8.8

11.8
11.5 (9.4)

170.7 (30.2)
20.0
20.0

11.7 (5.8)

166.8 (19.3)
0.0
5.3

11.3 (11.7)

.65

.04

.18

.92

* Fasting blood was measured in 34 girls, 15 interventions, and 19 control girls.

Table 3. Description of baseline characteristics of parent/caregiver by treatment
group

Overall
(N554)

Intervention
(N526)

Control
(N528) P Value

Age (yr), mean (SD) 36.8 (7.6) 39.0 (8.3) 34.7 (6.2) .08

Race/ethnicity (%)
African-American
Biracial
Caucasian only

83.0
5.6

11.4

76.0
8.0

16.0

89.3
3.6
7.1

.43

Education (%) .33
High school graduate or less
Tech school/some college
College grad/post grad

35.3
45.1
19.6

45.8
37.5
16.7

25.9
51.8
22.3

Total household income (%) .15
,$20,000
$20,000–$39,999
$$40,000

25.0
46.2
28.8

20.0
60.0
20.0

29.6
33.3
37.1

Female-headed household (%)
Home ownership (%)
BMI (kg/m2), mean (SD)
Overweight (BMI 25–29.9) (kg/m2) (%)
Obese (BMI $30) (kg/m2) (%)

44.4
40.7

32.8 (7.4)
32.7
59.6

42.3
38.5

33.5 (7.3)
32.0
60.0

46.4
42.9

32.2 (7.6)
33.3
59.3

.79

.78

.41

.99

.99

Data Analysis
Analysis methods are described in

the article entitled Common Elements of
GEMS, by Rochon et al. Briefly, statis-
tical comparisons were performed to
compare treatment group differences at

baseline for demographic characteristics
and outcome variables. For binary and
ordinal variables, standard techniques
for categorical data were applied. For
continuous variables, the Wilcoxon-
Mann-Whitney test was performed for

2-group comparisons. For continuous
variables at 12 weeks follow up, analysis
of covariance (ANCOVA) was primarily
used to assess between-group differences
in the primary and secondary outcomes.
The baseline value of the outcome was
entered as a covariate. Because the ‘‘serv-
ings’’ variables (eg, the number of serv-
ings of sweetened beverages) represented
a ‘‘count’’ measure, Poisson regression
models were used for these variables.
Given the small sample size of this pilot
study, tests of statistical significance
were used as guides for interpretation,
rather than as definitive inferential tests.

Results
Table 2 shows girls’ baseline char-

acteristics by treatment group. The av-
erage age of the girls was approximately
9 years. About 80% of girls were pu-
bertal ($stage 2 breast or pubic hair de-
velopment); however, all were pre-men-
archeal at baseline. The mean BMI of
the girls was 20.7 kg/m2, with mean
percent body fat of 31%.

Parental baseline demographic data
are shown in Table 3. Approximately
83% of parents were African-American
only, 6% were biracial, and 11% were
Caucasian. The majority of households
were low-income, with 54% of parents
reporting incomes of less than $30,000
per year. Approximately 44% of homes
were female-headed households. The av-
erage BMI for parents was 32.8 kg/m2.
The majority (92%) of parents were
overweight (BMI$25–29.9) or obese
(BMI$30). There were no between-
group differences for parental baseline
variables.

Table 4 presents differences between
treatment and control groups at the 12-
week follow-up visit. After adjustment
for baseline level, BMI did not differ be-
tween the treatment groups; however,
there was a trend for waist circumfer-
ence to be 1.4 cm higher in the inter-
vention, compared to the control, group
(P5.08). Physical activity measures
demonstrated consistently greater activ-
ity levels in the intervention, compared
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Table 4. Mean (SE) outcome measures at 12-weeks adjusted for baseline values and between-group adjusted mean differences

Intervention
(N526)

Mean (SE)

Control
(N527)

Mean (SE)
Adjusted Mean

Difference* P Value

Physical measures
Body mass index (kg/m2)
Waist circumference (cm)

21.7 (0.2)
72.0 (0.5)

21.5 (0.2)
70.7 (0.5)

0.2 (0.2)
1.4 (0.8)

.35

.08

Physical activity
CSA count/min
Minutes Mod-Vig PA (12 PM–6 PM)
GAQ, met-adjusted usually score

503.7 (26.9)
119.0 (10.1)

4.6 (0.3)

446.2 (24.6)
116.1 (9.2)

4.3 (0.3)

57.4 (36.5)
2.9 (13.7)
0.3 (0.5)

.12

.83

.53

Dietary intake†
FJ & V servings/day‡
Sweetened beverage servings/day‡
Water servings/day
Total energy intake (kcal)
% calories from fat

1.5 (0.2)
1.1 (0.2)
0.7 (0.1)

1225.0 (70.0)
31.0 (1.2)

1.8 (0.2)
0.9 (0.1)
0.6 (0.1)

1369.0 (68.7)
32.1 (1.1)

20.4 (0.1)
0.6 (0.1)
0.6 (0.1)

2124.0 (98.1)
21.1 (1.7)

.31

.68

.61
21
.52

Diet psychosocial variables
Healthy choice behavioral intentions
Self-efficacy for healthy eating
Diet knowledge
F&V snack availability
Parent encouragement for healthy eating

9.1 (0.5)
1.5 (0.1)
5.0 (0.2)
2.0 (0.1)
2.4 (0.1)

6.3 (0.4)
1.5 (0.1)
3.5 (0.2)
2.1 (0.1)
2.1 (0.1)

2.8 (0.6)
20.1 (0.1)

1.5 (0.3)
20.1 (0.1)

0.3 (0.1)

.001

.44

.001

.31

.06

Physical activity (PA) psychosocial variables
PA self-concept
PA preference
Sedentary activity preference
Positive expectancy for PA
Self-efficacy for PA
PA home environment

1.3 (0.0)
2.4 (0.1)
2.7 (0.1)
1.4 (0.1)
1.5 (0.1)
2.2 (0.1)

1.3 (0.0)
2.3 (0.1)
2.7 (0.1)
1.5 (0.1)
1.7 (0.1)
2.3 (0.1)

20.0 (0.1)
0.2 (0.1)

20.0 (0.1)
20.1 (0.1)
20.2 (0.1)
20.1 (0.1)

.67

.04

.65

.20

.10

.27

Body image/weight concern
Silhouettes—look like you
Silhouettes—like to look
Silhouette difference (current–ideal)
Weight concern—moderate behaviors
Weight concern—unhealthy behaviors
Tried to lose weight (% sometimes or ‘‘a lot’’)

4.2 (0.2)
3.3 (0.2)
0.9 (0.3)
2.2 (0.1)
1.7 (0.1)

78.9 (7.8)

4.0 (0.2)
2.5 (0.2)
1.6 (0.3)
1.8 (0.2)
1.4 (0.1)

63.3 (7.8)

0.1 (0.3)
0.8 (0.3)

20.7 (0.4)
0.4 (0.1)
0.3 (0.1)

15.6 (11.1)

.60

.01

.08

.004

.04

.16

Parent-reported diet variables
Availability of higher-fat foods
Availability of lower-fat foods
Low-fat food practices
Motivation for healthy eating
Self-efficacy for healthy food preparation
Sweetened beverage availability
Vegetable availability
Fruit availability
Bottled water availability (%)
% energy from fat
Fruit intake
Vegetable intake

0.4 (0.0)
0.2 (0.0)
2.2 (0.1)
3.6 (0.1)
1.7 (0.1)
2.9 (0.2)
7.4 (0.4)
6.3 (0.4)

81.3 (7.8)
32.0 (1.1)
3.8 (0.9)
1.4 (0.2)

0.5 (0.0)
0.2 (0.0)
2.0 (0.1)
3.4 (0.1)
2.0 (0.1)
3.4 (0.2)
6.9 (0.4)
6.0 (0.4)

75.2 (7.2)
35.4 (0.9)
3.5 (0.8)
1.9 (0.2)

20.1 (0.0)
0.1 (0.0)
0.2 (0.1)
0.1 (0.2)

20.2 (0.1)
20.5 (0.3)

0.5 (0.6)
0.3 (0.5)
6.1 (0.1)

23.4 (1.5)
0.3 (1.2)
0.5 (0.4)

.001

.07

.01

.40

.05

.12

.38

.58

.57

.03

.78

.18

Parent-reported activity variables
Motivation for PA
Self-efficacy for PA with daughter
Parent support of daughter’s activity level
Daughter TV watching

3.8 (0.1)
3.5 (0.1)
2.8 (0.1)
2.8 (0.1)

3.6 (0.1)
3.5 (0.1)
2.9 (0.1)
2.9 (0.1)

0.2 (0.1)
0.0 (0.1)

20.1 (0.2)
20.2 (0.2)

.16

.82

.65

.42

* Intervention minus control group difference at 12-week follow-up, adjusted for baseline value (except for FJ & V, sweetened beverages, and water).
† Dietary intake variables are averaged across the 2 diet recalls.
‡ Means and standard errors are predicted by the Poisson Regression Model, adjusted mean differences are ratios.
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Table 5. Process evaluation data for intervention group (N526 participants)

Attendance
Girl friends for KEEPS sessions, mean (SD)
Family night #1, girls (%)
Family night #1, parents (%)
Family night #2, girls (%)
Family night #2, parents (%)
Attended $1 night, girls (%)
Attended $1 night, parents (%)

21.0 (3.4)
79
79
83
72
95
88

Girl satisfaction ratings (% ‘‘a lot’’)
How much did you like . . .

Club meetings
Snacks
Activities
Physical activity
Family nights

92
76
84
92
92

Parent satisfaction ratings (% ‘‘a lot’’)
Take home family packs
Family nights
Setting family goals
Encouragement phone calls
Encouragement letter
Overall satisfaction with GEMS
Perception of daughter’s satisfaction
Would recommend GEMS to other parents

83
83
71
71
58
96
88

100

to the control, group; CSA counts per
minute, minutes of moderate to vigor-
ous physical activity between 12 PM and
6 PM, and self-report of usual physical
activity, all increased more among girls
in the intervention group, compared to
girls in the control group, although
none of these differences reached statis-
tical significance. A less consistent pat-
tern emerged for diet. Intervention
group girls had lower caloric intake,
lower percent of calories derived from
fat, and more servings of water/day,
compared to control group girls; how-
ever, fruit and vegetable servings/day
were lower, and servings of sweetened
beverages/day were higher, for interven-
tion group, compared to control group,
girls. As with BMI and physical activity
measurements, none of these differences
were significant.

Girls in the intervention group re-
ported significantly higher scores on the
healthy choice behavioral intentions
(P5.001), diet knowledge (P5.001),
and on preferences for physical activity
(P5.04) at follow up, compared to girls
in the control group. At follow up, girls
in the intervention group were more
likely to report a preference for a larger
body size (P5.01), and were more likely
to report engaging in both moderate
(P5.004), and unhealthy, behaviors re-
lated to weight concern (P5.04), com-
pared to girls in the control group. No
between-group differences in the prev-
alence of dieting were observed.

At 12-weeks follow up, parents of
girls in the intervention group reported
significantly less availability of higher-fat
foods (P5.001), more low-fat food
practices (P5.009), and lower energy
intake from fat in their own diets
(P5.03), compared to parents of girls in
the control group. No significant be-
tween-group differences were observed
for the other parent-reported diet and
activity measures, although 12-week fol-
low-up measures generally changed in
the direction expected for the interven-
tion group parents.

Process Evaluation
Examination of the process evalua-

tion data demonstrated that, on average,
girls attended 21 of the 24 Girl friends
for KEEPS sessions (Table 5). Almost all
girls (92%) reported liking the after-
school program (ie, the club meetings)
‘‘a lot.’’ Family nights were well attend-
ed, with 88% of the parents and 95%
of the girls attending at least one family
night. Over 80% of the parents, and
90% of the girls, enjoyed the family
nights, with about half the parents re-
porting that the family nights helped ‘‘a
lot’’ in making changes in eating or ac-
tivity for their family. Motivational tele-
phone calls were completed for 86% of
parents, and 38% said the calls helped
them ‘‘a lot’’ in making changes in eat-
ing or activity. Over 80% of the parents
indicated that they had bought some of
the low-fat snack foods sent home with
the girls. The organized neighborhood
health hikes were not well attended,
which may have been partially due to
inclement weather conditions. Out of 6
scheduled walks (2 per school), only a
total of 2 families attended. Overall sat-

isfaction with the program was high,
with the majority of parents reporting
that both they and their daughters were
very satisfied with GEMS. All parents
reported that they would recommend
GEMS to other parents.

The Saturday GEMS Club meetings
for girls in the control group were also
well attended. On average, girls attend-
ed 2 of the 3 sessions, with almost two
thirds (64%) attending all 3 sessions.
The majority (85%) of the girls report-
ed that they liked the club meetings ‘‘a
lot.’’ Over three fourths (78%) of the
parents in the control group reported
that they were satisfied with GEMS, and
almost all (96%) said they would rec-
ommend GEMS to other parents. Of
interest, 70% of the girls, and 78% of
the parents, said they would like the
GEMS Club meetings to occur weekly,
rather than monthly.

DISCUSSION

The Minnesota GEMS project was
a feasibility study, focused on develop-



S1-62 Ethnicity & Disease, Volume 13, Winter 2003

OBESITY PREVENTION FOR AFRICAN-AMERICAN GIRLS - Story et al

ing and implementing culturally appro-
priate intervention activities, and testing
measures designed to assess program im-
pact and process evaluation. We were
also interested in assessing whether an
after-school program would be a feasible
and acceptable venue for intervention
delivery, and whether there would be
support for the program from the girls,
parents, and community. Phase 1 of
GEMS was devoted to designing and
testing intervention activities, and de-
veloping and pilot-testing the measure-
ment instruments for conducting a full-
scale study. Since the pilot study had a
relatively short intervention period of
12 weeks, and included only 54 girls, it
lacked sufficient power to detect statis-
tically significant differences. Therefore,
no between-group differences were ob-
served for BMI, and only a few signifi-
cant findings for other variables were
observed. Nevertheless, for a majority of
the variables, differences between the in-
tervention and control group girls were
in the hypothesized direction. For ex-
ample, compared to the control group,
girls in the intervention group increased
their physical activity level, and im-
proved their behavioral intentions for
healthy eating, nutrition knowledge,
and physical activity preferences. In ad-
dition, parents of girls in the interven-
tion group reported making positive
changes in lower-fat food practices and
preparation, and reported consuming a
lower percent of calories from fat. The
effects of the pilot intervention on par-
ents’ healthy choice intentions, diet
knowledge, provision of food alterna-
tives, and low-fat food practices, were
promising. Although results were not
definitive, we were encouraged that
shifts over the 12-week period in phys-
ical activity, total energy intake, and
percentage of calories derived from fat,
were in the hypothesized direction, and
believe this indicates the potential effi-
cacy of a longer intervention.

Surprisingly, follow-up results
showed a trend toward higher mean
waist circumferences among interven-

tion group girls, compared to control
group girls, with an adjusted mean dif-
ference of 1.4 cm between groups. A
likely explanation for this finding is that
the intervention group included 3 of the
heaviest girls in the study. These girls
had higher weights and waist circumfer-
ences at baseline, and also gained weight
faster during the study. For example, the
mean waist circumference increase be-
tween baseline and follow up in these 3
girls was 8.0 cm, while being only 2.7
cm for the other 22 intervention group
girls.

Intervention group girls were more
likely to report both moderate, and less
healthy, weight concern behaviors at 12-
week follow up. While the moderate be-
havior scale included items about mod-
ifying food intake and activity level that
were intervention targets, the unhealthy
behavior scale included items about
skipping meals and fasting. Intervention
messages focused on promoting healthy
eating and physical activity, rather than
on losing weight or dieting; however,
care must be taken to ensure that obe-
sity prevention programs do not inad-
vertently lead to the development of ex-
cessive concern with weight and shape,
or cause unhealthy weight control be-
haviors.

Because this study was developmen-
tal in nature, particular attention was
placed on process evaluation. Only a
few studies have tested obesity preven-
tion efforts in children.27–34 Few non-
school-based obesity prevention studies
have been conducted. Challenges to
non-school-based programs include
maintaining attendance, keeping the
program fun and the participants en-
gaged, and providing transportation.
Our enrollment and participation rates,
as well as rates of satisfaction with the
program among both girls and parents,
were encouraging. Girls in the interven-
tion group attended a mean of 21 of 24
sessions. Both parents and girls rated the
program highly, and 100% of the par-
ents said they would recommend the
GEMS program to other parents. Focus

group interviews conducted with par-
ents of control group girls indicated that
most of these parents wished the pro-
gram had been longer than 3 sessions,
and that their children had received
more health-oriented information. We
found in our formative assessment re-
search that a no-treatment control
group would be unacceptable to parents
and the community. Therefore, we of-
fered control-group programming that
was less intense, and focused on self-es-
teem building and cultural enrichment
through arts and music. An ‘‘active pla-
cebo’’ control group was absolutely nec-
essary to conducting this study, and
while its inclusion added to study costs
and personnel time, it helped develop
stronger community ties.

We found that a community after-
school intervention program targeted
toward African-American girls at high
risk for obesity was well received, and
offers a promising model for health be-
havior interventions. Most obesity pre-
vention programs have been conducted
during the school day.35 The school en-
vironment confers many advantages, in-
cluding the reduction of barriers of cost
and transportation, and providing access
to a large, already assembled population.
Nevertheless, schools have become in-
creasingly focused on meeting educa-
tional and academic standards, and al-
lowing sufficient time for health pro-
motion efforts is difficult. Schools are
also limited in their ability to address
culturally unique needs, because they
often serve children from different eth-
nic groups. Community-based settings
represent an untapped resource, and of-
fer potential for interventions to help
youth acquire, maintain, or increase
positive health behaviors related to eat-
ing and physical activity. After-school
hours constitute a substantial amount of
time each week, and often students do
not have opportunities to spend this
time constructively, particularly those
living in impoverished neighborhoods.
Community programs can also be tai-
lored to respond to the diverse needs
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and values of different ethnic and racial
groups. The schools and neighborhoods
in which we delivered our GEMS pilot
program were ethnically diverse. In fo-
cus groups, many GEMS parents told us
that they were attracted to the program
because it was culturally specific, and
targeted only African-American girls.

Parental participation and involve-
ment is critical in obesity prevention ef-
forts in children. The powerful influ-
ence of the relationship between the
parent/caregiver and the child offers the
parent opportunities to model health
behaviors, to create an environment
conducive to active or sedentary life-
styles, to choose and prepare food, and
to encourage and reinforce positive eat-
ing and physical activity patterns, all of
which suggest that parents must be in-
volved in behavior change efforts. How-
ever, little is known regarding the best
ways to involve families in promoting
change in school or community-based
health interventions.36 Parental atten-
dance at intervention events has gener-
ally been low; in some studies, fewer
than 25% of participants attended.37 We
had high parental participation for the
2 family events, with 79% and 72% of
the parents attending the first and sec-
ond event, respectively. The majority
(83%) of the parents who attended, re-
ported they enjoyed the family nights,
and approximately half said the family
nights helped their family make changes
in eating and physical activity. Parental
participation was high because the girls
were excited about the events, and
wanted their parents to attend. All fam-
ily members were invited, and dinner
was provided. Door prizes and family
photographs were also offered as incen-
tives. Since there were only 2 events, it
is not clear whether this level of partic-
ipation would have been maintained
with more events over a longer interven-
tion period. In most intervention stud-
ies, it is difficult to sustain active family
involvement at outside events.37,38 Be-
cause of this, some studies have used a
home-based approach, mailing or send-

ing materials home; however, these are
lower intensity strategies, and may not
be sufficient to produce behavior
change.39

The family goal setting and follow-
up encouragement telephone calls were
highly rated by parents, with almost
three fourths of the parents reporting
that they felt these activities to be
worthwhile. These techniques show
promise, and should be explored in fu-
ture studies. Resnicow et al40 recently
used telephone counseling, based on
motivational interviewing, in a church-
based intervention designed to increase
fruit and vegetable consumption in Af-
rican-American adults. Change in fruit
and vegetable intake was significantly
greater in the motivational interviewing
group than in the comparison or self-
help groups.

Given the increasing prevalence of
obesity in children, particularly among
African-American, Hispanic, and Amer-
ican Indian youth, the prevention of
overweight and obesity is an important
public health goal.2 We found that a
community-based, after-school program
built around being physically active
through fun and engaging activities, and
emphasizing behavioral skills for healthy
eating and activity, had high acceptabil-
ity and participation among girls and
parents. The feedback from girls and
parents indicated that they liked having
a culturally exclusive program. While we
demonstrated the feasibility of imple-
menting an obesity prevention program
for low-income African-American girls
in inner-city neighborhoods, our pilot
intervention was only 3 months long. In
addition, while parental participation in
the family events was high, this study
included only 2 scheduled family events,
and one telephone counseling call. The
biggest challenge would be to sustain
this level of enthusiasm and participa-
tion among both girls and parents, since
effecting change in diet and activity be-
havior, and, ultimately, reducing weight
gain, will require a longer period of
time. Important directions for future re-

search efforts will be to develop strate-
gies for creating supportive environ-
ments and social support systems de-
signed to promote healthy eating and
activity patterns, and to identify the
most effective obesity prevention strat-
egies for specific populations.
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