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Abstract
Background—Parenting interventions have achieved changes in factors associated with childhood
obesity but few have tested the effects on multiple parental influences.

Purpose—This study examined the efficacy of an intervention aimed at improving several
dimensions of parenting related to childhood obesity.

Design—2×2 factorial study design

Setting/Participants—In 2003, thirteen Southern California schools were randomized to one of
four conditions: micro-environment only, macro-environment only, micro-plus-macro–
environment, and no treatment control condition. Participants included 811 predominantly Mexican
immigrant/Mexican-American mothers with children in grades kindergarten through second grade.

Intervention—In both micro conditions, participants received monthly home visits by a
promotora over a 7-month period plus monthly mailed newsletters.

Main outcome measures—In 2008, intervention effects were examined on: (1) parenting
strategies including limit setting, monitoring, discipline, control, and reinforcement related to
children’s diet and physical activity; (2) parental support for physical activity; (3) parent-mediated
family behaviors such as family meals eaten together and TV watching during family dinners; and
(4) perceived barriers and other parent cognitions related to children’s eating and activity.

Results—At the 2-year follow-up, significant improvements were observed in three of five
parenting strategies, parental support, and two of four parent-mediated family behaviors among
parents receiving the micro intervention (i.e., those who received promotora visits and monthly
newsletters), as compared with those in the macro-only and control conditions.

Conclusions—Aspects of parenting related to children’s risk for obesity and related health
outcomes are modifiable with the support of a promotora and print media.
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INTRODUCTION
The prevalence of overweight and obesity among U.S. children, especially pronounced among
Mexican-American youth1, necessitates the implementation of interventions that target factors
contributing to this epidemic. Socio-Ecological theory2, as well as frameworks presented by
Rhee3, Ventura and Birch4 and Birch and Davison,5 indicate that parenting is among the most
important family-level determinants of childhood obesity. At least five mechanisms by which
Latino parents influence their children’s risk for obesity have been identified: (1) parenting
style (a more indulgent parenting style is associated with greater risk for obesity6,7); (2)
parenting strategies (parents who use more monitoring, more positive reinforcement, and less
controlling parenting strategies have children who consume a healthier diet and are more
physically active8); (3) provision of instrumental support (more instrumental support for
physical activity is associated with normal weight9); (4) family behaviors (parents who
purchase fast food for consumption at home at least once per week or more have children who
consume more soda and more fat10); and (5) modeling of health behaviors (parents and children
who eat away-from-home foods at least once per week or more versus less frequently are at
greater risk for being overweight/obese11). These family-level determinants demonstrate that
health status is determined, in part, by social and structural aspects of the home and community
environments.12–16

Interventions targeting parenting for childhood obesity
Several interventions have targeted parenting skills related to childhood obesity,17–21 yet few
have examined changes in parenting18,20,22 and others did not target parenting explicitly
although intervention activities were directed at the parents.23–25 One study determined that
changes in childhood weight were explained, in part, by reductions in mothers’ use of a
permissive parenting style.18 Reductions have been noted in the use of restrictive child feeding
practices subsequent to an intervention22, although in another study no intervention effects
were observed on parents’ modeling of healthy behaviors.20 Moreover, most of these parenting
interventions were delivered by highly trained professionals (e.g., clinician dietitians and social
workers,18 early childhood specialist20), making it difficult to conclude that similar results
could be achieved with intervention agents that do not have such formal training.

Present Study
The present study describes the implementation and long-term efficacy of a childhood obesity
intervention targeting parental influences facilitated by promotoras. Specifically, this study
examined the extent to which promotoras facilitate changes on four dimensions of parenting
associated with childhood obesity risk: parenting strategies, parental support, parent-mediated
family behaviors, and cognitive factors (i.e., perceptions). The promotora model involves
community members who live among or at least are similar to the target population providing
effective informational, instrumental and emotional support for health behavior change 26–
3031 and 31–33.

METHODS AND PROCEDURES
Study Design

The Aventuras para Niños [APN] study was an RCT with schools randomized to one of four
conditions: micro-environmental change, macro-environmental change, micro-plus-macro–
environmental change, and a no-treatment control condition34. The micro intervention targeted
the home environment as described in detail below. The macro intervention targeted the school
and community environments via physical and social changes (e.g., school: training of school
personnel to promote healthy eating; community: child menus in local restaurants). The main
outcome of the study was child BMI. Parenting variables, as described in this paper, and the
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child’s eating and activity behaviors were the primary behavioral targets of change. Thirteen
public elementary schools were randomized to condition and 811 families were recruited from
among those with children in kindergarten, 1st, or 2nd grade to serve in the evaluation cohort.
Recruitment occurred in two waves, the first from August 2003 to January 2004, and the second
from May 2004 to December 2004. The study was funded by the National Heart Lung and
Blood Institute and all study protocols were approved by the IRB at San Diego State University.

Recruitment and Eligibility Screening
Study activities occurred in the South Bay region of San Diego County near the U.S.–Mexico
border. The South Bay region encompasses 297,456 residents, 58.4% of whom identify as
Hispanic or Latino.35 All schools in the target region were identified and screened for the
following eligibility criteria: (1) Latino enrollment of at least 70%; (2) a defined attendance
boundary (no charter or magnet schools); and (3) no other obesity-prevention programs or
additional physical education training for teachers within the past 4 years. The Project Manager
and Intervention Coordinator contacted the principal of each school, presented the study
objectives and methods, determined inclusion criteria, and obtained consent to participate and
be randomized to one of the four conditions. Twenty-five schools were identified, five were
deemed ineligible given involvement in similar interventions, and seven refused to participate.

Parents were recruited directly on school grounds, during school presentations, and through
fliers sent home with students. Eligible families had a child in kindergarten, first or second
grade at one of the 13 schools; had no major health problems that limited participation, lived
within the school attendance boundaries, and intended to stay in the area for at least 1 year.
Parents received an incentive of $20 to enroll and complete the baseline survey.

Micro Intervention Methods
Micro intervention activities were delivered by eight promotoras. Promotora recruitment and
selection occurred through schools to ensure their intimate knowledge of nearby relevant
neighborhood resources and barriers. Additional inclusion criteria included female gender with
a child attending the school, willingness to commit to the project for 1 academic year, ability
to speak and read Spanish and English, having transportation, and basic literacy. Candidates
were screened using a self-administered survey to assess basic literacy, followed by an
interview with the Project Manager to assess important interpersonal skills.36 Several
promotoras were known to study staff because of a previous working relationship or came
highly recommended due to their experience in community-based health promotion.

Promotoras received 22 hours of training delivered over 11 sessions using a project-developed
curriculum on behavior change, childhood obesity, and child nutrition and physical activity
needs. The curriculum was informed by previous studies37,38, as well Social Cognitive
Theory39 and the Socio-Ecologic Framework2. Promotora training included an orientation to
the structure of and materials for the family home visits, as well as opportunities to role-play.
Biweekly meetings occurred with the Intervention Coordinator throughout the intervention
period to continue promotora skill building and troubleshoot difficult situations. On any given
month, each promotora worked with 12 to 30 families depending on her availability. The
promotoras were paid a flat rate of $14.00 per completed visit, based on an average of 1.5
hours per visit, plus a stipend for mileage.

Each participating family was assigned a promotora, who visited the home during 7
consecutive months over the course of 1 school year. At each visit, the promotora reviewed a
four-page newsletter, provided other materials and guided the parent in setting incremental
goals for the next month to improve the family’s lifestyle. The seven newsletters covered
themes ranging from access to and availability of healthy options in the home to media
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messages and unhealthy food options. The newsletters used a story format with photographs
depicting the lives of a real local family attempting to make similar changes. The health
messages focused on increasing fruit and vegetable consumption, increasing water
consumption instead of sugar-sweetened beverages, decreasing TV viewing and increasing
active play. Targeted environmental changes included physical changes such as having cut
veggies within a child's reach and moving a TV out of a child's bedroom, as well as social/
policy changes such as rules and boundaries set by parents, discipline methods and use of
positive reinforcement, and family recreation and eating habits.

All the materials and interpersonal interactions with the promotoras were in Spanish or English,
depending on the family’s preference. If participants asked to discontinue the home visits, they
were given the option of receiving the newsletter and other materials by mail; 23% switched
to that option at some point, most saying that they did not have time for the home visits.

Following the monthly home visits, family intervention involvement continued in the form of
four booster calls delivered over a 2-year period. Booster call training included a brief session
on motivational interviewing techniques.40 The promotora called the parent three times during
the school year and once more the following Fall to review points made during the home visits,
asking about the family’s experience with changes made and setting further goals for
improvement. A hand-written reminder of the new goals and the family’s most recent
accomplishments was mailed to the parent within a few days. Continuity of promotora–family
relationships was maintained wherever possible, and when promotora turnover required that
a new promotora make the calls, she was given a folder with notes from all previous contacts.

Evaluation Procedures
Data were collected at four time points: baseline, immediate post-intervention (M2), 1-year
follow-up (M3) and 2-year follow-up (M4). At their children’s school or their homes, parents
completed a self-administered survey available in Spanish and English that took approximately
60 minutes to complete. Bilingual and bicultural evaluation assistants were available to help
answer questions. Approximately 90% of the data collection occurred on school grounds at
baseline, 79% at M2, 70% at M3, and 66% at M4.

Measures
Parenting strategies for eating and activity was measured with a 26-item scale developed for
this project using qualitative and quantitative methods41. This measure consists of five
subscales: limit setting (n=6), monitoring (n=7), discipline (n=5), control (n=6), and
reinforcement (n=2). Response options include frequency (e.g., monitoring: 1=never to
5=always) and strength of agreement (discipline: 1=strongly disagree to 5=strongly agree)
options. A mean score for each subscale was calculated and alpha coefficient for each subscale
ranged from 0.73 to 0.87 suggesting moderate to good internal consistency.

Parental support for child physical activity was measured with three questions: on how many
days parents provide encouragement, transportation, and/or actively participate in physical
activity with their child. Response options ranged from 1 to 7 days per week. A total
instrumental support score was created by summing the three questions. Previous analyses
indicated that frequency of parental support was associated with perceptions that the child was
more physically active than his/her peers.8

Away-from-home eating was measured with five questions developed in a previous study42

that asked how frequently families ate away-from-home foods obtained from five different
settings: relatives’ homes, neighbors’/friends’ homes, sit down restaurants, fast-food
restaurants, and restaurants in Mexico. Each question was presented with response options

Ayala et al. Page 4

Am J Prev Med. Author manuscript; available in PMC 2011 February 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



ranging from 1=never to 5=5 to 7 times per week and each question was then dichotomized to
reflect whether the family consumed away-from-home foods at least once per week or more
versus less than once per week in each setting, based on evidence linking at least weekly
consumption of away-from-home food with BMI.43 Each dichotomous score was then used to
create a final sum score reflecting the number of locations where away-from-home foods are
consumed on a weekly basis.

Parent report on number of family meals consumed together was assessed using three yes/no
questions on whether the family consumed breakfast, lunch, and dinner together at least four
times a week or more. The three items were summed to create a total meals score. Parent report
of giving money to purchase snacks was assessed using response options of 1=never to 7=5–
7 times per week. Parent report of the family watching the TV while eating dinner was assessed
with one question with a response option of 1=never to 5=very often. All three were developed
in a previous study with the target population and were found to be related to children’s dietary
intake.10

Two cognitive factors, parent-perceived barriers and parent-perceived self-efficacy to provide
healthy food and physical activity options for their children, were assessed with 10 and 14
items respectively. For barriers, response options ranged from 1=strongly disagree to
5=strongly agree (α= .75). For self-efficacy, response options ranged from 1=not at all
confident to 5=extremely confident (α= .91). These variables were modified based on a
previous study which found significant changes in perceived barriers44; modifications to the
scales reflected a focus on the child.

Demographic variables—Parents responded to open- and closed-ended questions on the
following variables which were then recoded as follows: parent and child age and gender,
marital status (married or living as married versus not married), household income (less or
greater than $1,720/month), level of education (< high school versus > high school),
employment status (employed versus unemployed), and parent and child country of origin.

Statistical Analysis
All analyses were based on the intention-to-treat approach. Each outcome was examined using
mixed effects models for normal outcomes or generalized linear mixed effects models for
nonnormal outcomes. Models accounted for repeated measures over M2 to M4 and adjusted
for the M1 (baseline) level. All available data were utilized. Thus, although a participant may
have data missing at M2, M3 or M4, data available at nonmissing time points were still included
in the analysis. All models adjusted for parent and child age and gender, language of survey,
marital status, household size, employment status, education status, homeowner, household
income, and child generation status. In addition, all models adjusted for clustering at the school
level. Terms were included in the model to account for the study design consisting of a 2×2
factorial (micro: yes versus no, and macro: yes versus no) and to account for and study time
trends. Modeling began with a model including the time by macro by micro interaction and all
lower-order terms. Nonsignificant terms (p>.05) were eliminated in a hierarchic manner.

RESULTS
Participant characteristics and retention rates

Table 1 illustrates the sample demographic characteristics. Approximately 71% of the parents
identified as Latino and completed the survey in Spanish. Figure 1 depicts the study's
CONSORT table. At M2, data were missing from 24% (n=195) of the baseline sample; at M3,
44% (n=345) of the retained sample; and at M4, 48% (n=346) of the retained sample. Primary
analyses are based on data from baseline to M4 representing an overall retention rate of 45%
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and condition-specific retention rates of 43% (micro), 38% (micro–macro) 47% (macro only)
and 52% (control). Analyses comparing families who remained in the intervention through M4
versus those who dropped out indicated that children retained in the study had parents who
were married (p≤.01), not employed outside the home (p≤.001), and were homeowners (p≤.
05). These parents were also more traditionally Mexican (p≤.05), had lived in the U.S. for
fewer years (p≤.01) or were foreign born (p≤.05), and had children who were foreign-born
(p≤.01). Parent or child age, parent or child gender, parent education, family income, household
size and access to transportation were not associated with retention.

Intervention Effects
Table 2 shows the results for each parenting variable tested and Table 3 displays the mean and
SD by condition at baseline and differences from baseline for significant outcomes identified
in Table 2. One group-by-time interaction was significant: parents in the micro condition
reported the largest increases in use of positive reinforcement at M2 with slight decreases
observed at each subsequent time point. By M4, parents in the micro–macro condition reported
more frequent use of positive reinforcement compared with parents in all other conditions.

Significant micro main effects were observed on two of the four remaining parenting strategies,
parental support, and two of four parent-mediated family behaviors. With respect to parenting
strategies, the adjusted mean (+ SE) for monitoring among those receiving the micro
intervention (micro or micro–macro) was significantly higher (4.01+.05) compared to those
not receiving this intervention (3.87+.05). Similarly, the adjusted mean (+ SE) for use of
controlling parenting strategies among those receiving the micro intervention was significantly
lower (2.34+.07) than among those not receiving this intervention (2.66+.07).

Significant micro main effects were observed for parental support and two of the four parent-
mediated family behaviors. The adjusted mean (± SE) for providing instrumental support for
physical activity among those receiving the micro intervention was significantly higher (3.82
±.08) compared to those not receiving this intervention (3.45±.07). The adjusted mean (± SE)
for purchasing away-from-home foods was significantly lower (0.74±.08) among micro
condition participants compared to those not receiving this intervention (0.91±.07). And, the
adjusted mean (± SE) for watching TV during dinner was significantly lower (2.59±.07) among
those receiving the micro intervention compared to those not receiving this intervention (2.77
±.06).

DISCUSSION
It was found that the promotoras can successfully improve several dimensions of parenting.
Parents who received the promotora visits reported more frequent monitoring of their child’s
diet and physical activity, use of positive reinforcement, and instrumental support for physical
activity; and less use of controlling strategies, consumption of away-from-home foods, and
watching of TV during dinner. However, no changes were observed in the cognitive factors.
These findings are encouraging because they suggest that a promotora-mediated intervention
can improve several dimensions of parenting that are associated with a child’s risk for obesity.
4

Limitations
The study’s attrition rate was higher than rates obtained in previous studies36,47. However, it
was not inconsistent with other published work (e.g., 23% attrition at the 1-year follow-
up17). Here, the attrition rate was higher among children whose parents were single, employed
outside the home, renting, and involved in the intervention condition. This study was conducted
on the U.S.–Mexico border where families are known to move between the two countries;

Ayala et al. Page 6

Am J Prev Med. Author manuscript; available in PMC 2011 February 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



particularly those who do not own a home in the U.S. In a previous study, it was observed that
women who were employed received fewer home visits by a promotora48, indicating the need
to further examine under what conditions the promotora model is most effective. Similarly,
the finding regarding preferences for newsletters versus home visits among 23% of the micro
condition parents reflects a problem observed in other research.17 This suggests that at least
among some families, home visits may be too burdensome. A final limitation of this study is
its reliance on self-report data. It is possible that parents who received the micro intervention
depicted more socially desirable behaviors; however, the evaluation assistants were blinded to
intervention condition.

Future Directions
Parenting interventions can help address the obesity epidemic among U.S. Latinos, as family-
focused interventions are consistent with a cultural emphasis on the family and the group.
Familismo, the concept that both immediate and extended family members are central to one’s
personal identity, 49 and collectivism/ interdependence, a related concept implying the
prioritization of the needs of the group over his/her own needs, may explain the relatively
stronger familial aggregation of eating habits50 and physical activity behaviors.51 Future
parenting interventions should consider methods for involving other family members,
including how best to involve the father.52

To our knowledge, this is the first study to identify the promotora model as a viable approach
to improve parenting influences associated with childhood obesity, although similar changes
have been documented in asthma management.32 With the movement toward the integration
of promotoras into the healthcare workforce53, programs such as these have the potential to
be sustained in nonresearch settings. Building the evidence for meaningful and long-term
parenting changes through promotora-led initiatives may help reduce disparities in childhood
obesity.
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Figure 1.
CONSORT table reflecting study recruitment and retention based on analytic groupings
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Table 1

Child and parent demographics characteristics

Children Parents

Median age, years 6 33

% women 49% (399) 97% (779)

% married or living as married N/A 77% (618)

% living in poverty (< $1,720/family of 4) N/A 35%

% completed less than high school N/A 35% (279)

% employed outside the home (vs homemaker) N/A 38% (306)

% born outside of U.S 14% (109) 71% (570)

Median household size N/A 5.00 (2–13)
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