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Abstract

Objective.—To evaluate the impact of a youth-led nutrition intervention on youth-leaders 

themselves

Design.—Mixed methods, including: in-depth interviews and a quasi-experimental quantitative 

study comparing youth-leaders and nonparticipant comparison youth

Analysis.—Qualitative analysis using direct content analysis. Difference-in-differences analyses 

assessing quantitative program impact.

Results.—Youth-leaders perceived that the intervention impacted themselves, the youth­

participants, and their respective social networks. Youth-leaders experienced greater increases in 

intentions to eat healthfully (p=0.04), and greater decreases in support for healthy eating from 

their friends (p=0.01), than the comparison group.
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Conclusions/Implications.—Youth-leaders reported multiple levels of intervention impact, 

and increased intentions for healthy eating; however, additional research is needed to enhance 

impact on behavioral outcomes.
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INTRODUCTION

Childhood and adolescent obesity rates in the United States have increased rapidly over the 

past three decades.1,2 Although there is some evidence that the rates have plateaued,3 and 

declined in some sub-groups,4 rates remain alarmingly high, and disproportionately affect 

low-socioeconomic status and minority youth.5,6 While progress has been made toward 

identifying strategies to reverse obesity trends,7 continued efforts are needed, particularly for 

low-income African-American youth.

Recognizing the strong influence of social relationships on adolescent behavior, health 

disciplines have incorporated youth into intervention teams to champion changes related 

to health issues such as HIV and smoking.8,9 To date, there have been a limited 

number of published youth-led obesity prevention programs.10,11,20–23,12–19 While these 

youth-led studies widely varied in their implementation, many showed promising results, 

including: increased sales of healthier options in schools;13,24 improvements in obesity­

related psychosocial outcomes such as knowledge, attitudes, self-efficacy, and perceived 

social support;11,17–19,25–27 improved dietary intake, including increased fruit and vegetable 

intake,20,21 reduced intake of snacks/desserts,10 and sugar sweetened beverages;12,14 

organizational and local-level policy change23; and improvement in anthropometric 

measures.10,16,26,28,29

These initial successes indicate that health improvements can result from youth-led 

programs; however, additional research is needed to understand the utility of incorporating 

youth-leaders in childhood obesity-prevention programs. A key gap in this literature is 

examining the impact of programs on the youth-leaders themselves. The literature indicates 

that youth-leaders may receive the largest impact of the intervention because they receive 

the highest dose.30 However, among the nutrition-related youth-leader studies, many fail 

to report any outcomes concerning the youth-leaders.12,14,17,26,31 In studies where youth­

leaders were evaluated, they were often assessed using the same metrics as the general study 

population, which fails to capture factors specific to youth-leaders’ unique perceptions of the 

intervention as well as their role in intervention design or delivery. 15,16,28,29 The few studies 

that assessed youth-leaders separately used brief questionnaires or interviews to assess 

food/beverage intake, attitudes, social norms, and the youth-leaders’ perceptions of the 

project.10,24,30,32,33 None of these studies have comprehensively evaluated the intervention 

using multiple research strategies to obtain important information such as youth-leader 

characteristics, qualitative perceptions of the intervention impact, and quantitative impact of 

the intervention on the youth-leaders relative to a comparison group.
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The B’More Healthy Communities for Kids (BHCK) study provides a novel opportunity 

to assess the impact of a nutrition-intervention on youth-leaders. BHCK was a multi-level 

obesity prevention intervention focused on improving the nutritional health of low-income, 

urban, African-American youth ages 10–14.34 Within the BHCK study, a cohort of 

Baltimore-based racial and ethnic minority high school and college students were trained 

as youth-leaders, with the purpose of delivering a nutrition intervention to younger peers. 

The BHCK study was developed based upon social cognitive theory (SCT), social ecology, 

and systems theory, the theoretical basis of the overall study is described elsewhere34. The 

youth-leader component of BHCK specifically drew from social learning theory (SLT)35, 

the social ecological model (SEM)36, and diffusion of innovations theory (DoI)37. The 

SEM posits that the individual is nested within broad social and environmental contexts 

that reciprocally influence multiple psychosocial, cognitive, and behavioral processes of that 

individual36. In addition, SLT specifically describes the concepts of observational learning 

or modeling in which an individual observes the behaviors of others and then reproduces 

those behaviors35. DoI describes the ways that ideas spread, particularly through leaders/

early adopters who spread ideas to others37. We hypothesized that by being engaged in 

BHCK, youth-leaders would experience observation learning/modeling of healthy behaviors, 

and help spread those ideas through their interactions with others. The integrated application 

of these theories in this youth-led intervention is depicted in Figure 1.

The combined use of SCT/SLT and the SEM as a theoretical framework for identifying 

influential factors on eating behaviors in youth population is common, with Story and 

colleagues providing a foundational framework 38, which has been used to develop 

previous youth-focused nutrition interventions10,11,24,31. In addition, youth-led nutrition 

interventions11 and other health-related youth-lead interventions8,39 often incorporate the 

DoI theory (which explains the adoption or spread of new ideas in a group), complementing 

the observational learning principles emphasized in SLT.

The purpose of this paper is to assess the intervention impact on the BHCK youth-leader 

cohort. To do so, three research questions were addressed:

1. What are the characteristics of youth who participated as youth-leaders? Were 

they able to implement the intervention?

2. What were youth-leaders’ perceptions of the BHCK intervention and its impact 

on themselves, intervention participants, and individuals outside of the BHCK 

intervention?

3. Did participation in the program improve psychosocial factors, dietary intake, 

and leadership characteristics of youth-leaders relative to a comparison group?

METHODS

B’More Healthy Communities for Kids Study

The BHCK trial was a systems-oriented childhood obesity prevention intervention, with the 

goal of preventing obesity among 9–15 years-old youth by creating synergistic intervention 

strategies at multiple levels of the food system. The BHCK trial used a group-randomized 
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study design, where 30 low-income neighborhoods served as either intervention (n=14) 

or comparison (n=16) areas. The intervention was implemented in two waves (Wave 

1: July 2014-February 2015; and Wave 2: November 2015-August 2016). Eligibility 

criteria required all participating neighborhoods to be predominantly low-income, African­

American food deserts.34

BHCK Youth-leader Intervention

The youth-leader component of the BHCK intervention involved recruiting, training, and 

evaluating 16 Baltimore-based college or GED students (Wave 1) and 9 Baltimore-based 

high school students (Wave 2) whose primary role was to deliver a 14-session nutrition 

curriculum to younger peers (9–15 years old) in recreation centers in the intervention 

neighborhoods. Additional roles of the youth-leaders included supplementing the BHCK 

retail food outlet intervention by delivering in-store interactive sessions, generating 

Facebook and Instagram content for BHCK’s social media intervention, and serving as 

intervention ‘spokespeople’ in videos, posters and handouts. Each of the 14 recreation center 

sessions facilitated by youth-leaders involved an icebreaker activity, a brief educational 

component, a taste test of a healthier food/beverage item, and experiential learning such as 

interactive games or cooking classes (see supplementary materials). The curriculum focused 

on four content areas that aligned with other BHCK intervention levels: beverages, snacks, 

breakfasts, and cooking. Youth-leaders implemented the BHCK nutrition curriculum in each 

intervention recreation center for one hour every other week, for 6 months in both Waves. 

On average, teams of 3 youth-leaders delivered each session in the recreation centers.

The BHCK youth-leader component was identical in content across Waves 1 and 2, 

though Wave 2 tested for sustainability of the program, with youth-leaders being high 

school students from the community surrounding the intervention recreation centers.40 

Youth-leaders were recruited through flyers sent to academic institutions (high schools, 

colleges, and GED programs), recreation centers, and social media. All youth-leaders lived 

in Baltimore during the intervention. Many, but not all, of the youth-leaders were recruited 

from the same communities in which the intervention was taking place.

During Wave 1, a total of 135 applications for the youth-leader position were received, 

41 candidates were interviewed, and 16 were selected to be youth-leaders. These 16 were 

selected based on their age (required to be 18–22 years old during Wave 1), availability, and 

interest in working with youth around health. In Wave 2, 45 applications were received, 25 

were interviewed in-person (required to be 15–18 years old attending high school), and 14 

were selected to be youth-leaders. All youth-leaders completed an intensive 12 session (27­

hour) training program, which used interactive learning strategies to promote team-building, 

leadership and communication skills, along with intervention delivery practice and feedback. 

Wave 1 youth-leaders were paid $10 an hour for an average of 3 hours per week, and Wave 2 

youth-leaders received service learning hours and financial small incentives.
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Assessment of Youth-leader Characteristics and Description of Intervention 
Implementation (Research Question 1).

Data Collection and Analysis.—Youth-leader characteristics (age, race, weight status, 

and educational level) were collected during baseline surveys. Descriptive measures of 

the youth-led intervention sessions were collected and monitored by the BHCK staff that 

oversaw implementation at the recreation center. Information collected included: number 

of recreation center sessions delivered by the youth-leaders; number of youth that the youth­

leaders interacted with per session; and youth-leader retention rate. Descriptive statistics 

were used to analyze these data, and test statistics (t-tests, chi-square tests, and Fisher’s 

Exact tests) were used to determine differences between groups at baseline among measured 

characteristics. Additional implementation evaluation measures (reach, dose, fidelity) of the 

BHCK youth-leader intervention were published elsewhere.41

Assessment of Youth-leader Perceptions of Intervention Impact (Research Question 2)

Data Collection.—A BHCK researcher (initials redacted for review) trained in qualitative 

research methods conducted in-depth interviews with the 16 youth-leaders in Wave 1. 

An in-depth interview guide developed for youth-leaders working with low-income, urban 

youth around nutrition issues was adapted for the purposes of this study. 32 Modifications 

to the interview guide included tailoring questions to specific study components such as 

the behavioral theories driving this intervention SLT, 42 SEM, 36 DoI. 37 Additionally, 

the interview focused on the youth-leaders’ perceived impact of and feedback on the 

BHCK program. Interviews were conducted one-on-one with the youth-leaders and lasted 

45–95 minutes. The interviewer was involved in the youth-leader intervention delivery, 

and established good rapport with the youth-leaders that carried over into the interviews. 

Youth-leaders received a $20 gift card after completing the interview. Interviews were 

audio-recorded and transcribed verbatim. ATLAS.ti software version 7 (ATLAS.ti Scientific 

Software Development GmbH, Berlin, Germany) was used for data analysis. The BHCK 

intervention was approved by the [redacted for review] IRB. Informed consent/assent, and 

parental consent for participants under the age of 18, were obtained prior to the interviews 

with youth-leaders.

Data Analysis.

Qualitative data analysis was guided by the principles of directed content analysis.43 

Coders (initials redacted for review) reviewed the transcripts and generated an initial list 

of significant themes. These themes, along with a priori codes of constructs from relevant 

behavioral theories (SLT, 42 SEM,36 DoI 37) and specific research questions, were used 

to develop a codebook that was iteratively modified and used throughout the coding 

process. Fifty-six codes were developed (example codes include: relationships between 

youth-leaders and participants; intervention impact on youth-participants). Coders coded 

two initial transcripts to resolve discrepancies in code usage, and to refine the codebook. 

After the initial double-coding, transcripts were coded individually. The researchers took 

several steps to assure consistent applications of codes, including routine meetings to ensure 

codes were applied consistently and discuss emerging themes at length. After transcripts 
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were coded, one researcher (initials redacted for review) reviewed all transcripts to confirm 

consistent use of codes and to add new themes that emerged through the coding process.

Assessment of Intervention Impact on Youth-leader Psychosocial Factors, Dietary Intake, 
and Leadership Skills (Research Question 3)

Data Collection.—The impact of the intervention on the youth-leaders (baseline n=30; 

follow-up n= 25) and a cohort of comparison youth (baseline n=21; follow-up n=16) 

was quantitatively assessed. Comparison youth had applied for the youth-leader position 

but were not selected for reasons such as schedule conflicts or unmet age criteria. 

Quantitative measures included a Youth-leader Impact Questionnaire (YIQ) modified from 

the literature,31,44–47 and the Block 2004 Kids Food Frequency Questionnaire (FFQ).48

The YIQ assessed psychosocial factors related to healthy eating, anthropometrics, food 

behaviors, dietary intake, and leadership skills. Psychosocial factors for healthy eating 

included measures of behavioral intentions for making healthier food decisions (an 11-item 

scale, asking participants to report their intentions for making healthier and less healthy 

choices in the future); self-efficacy (a 13-item scale, asking participants how confident they 

were in performing some nutrition-related behaviors); and outcome expectations (a 9-item 

scale, asking participants whether statements about health-related behaviors were true or 

false). Social support for healthy and unhealthy eating was measured using a 14-item scale, 

where participants were asked to report the frequency of receiving social support from their 

friends and family.

Food behavior measures included a scale that assessed the frequency of sugar-sweetened 

beverage, non-sugar sweetened beverage, and fruit and vegetable purchases; as well as the 

use of healthy and unhealthy food preparation methods. Leadership skills were assessed 

using a 13-item scale that asked youth-leaders to rate their confidence in handling common 

leadership-related tasks.

The Block 2004 Kids FFQ is a validated, 77-item, semi-quantitative FFQ that assesses the 

past 7 days of intake. The FFQ was validated with a slightly younger population (ages 

10–17) than the youth-leaders of this study (ages 15–22), and thus only select nutritional 

components (calories, calories from sugar sweetened beverages, fruit and vegetable intake) 

were used from the FFQ assessment. Detailed descriptions of all measures and scoring can 

be found in Table 1. Participants received a $30 gift card after completing the questionnaires.

Data Management and Analysis.

The study experienced a 20% attrition rate between baseline and follow-up assessments 

among youth-leaders in both the intervention and comparison groups. Youth with 

incomplete impact data were dropped from analyses (n=10), after exploring patterns of 

missing completely at random mechanism. All other data were complete. To address the 

non-random assignment of youth-leaders, difference-in-differences analyses were used to 

assess changes in the groups over time. Difference-in-differences analyses reduce the 

effect of selection bias by comparing the average change over time in the intervention 

and comparison groups, and avoids over-estimation of significance levels.49 All analyses 
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were conducted in Stata version 13.1 (Stata Corp LP, College Station, TX). The difference­

in-differences analyses used linear regression models with the dependent variable being the 

outcome of interest, and included independent variables of time, treatment group, and a 

group*time interaction. Normality assumptions were met in all models. Models controlled 

for potential confounders (age, sex, and total caloric intake),50 and corrected standard 

errors for the clustering of repeated measures within individuals. Statistical significance was 

determined at p<0.05.

RESULTS

Youth-leader Characteristics and Description of Intervention Implementation (Research 
Question 1)

All youth-leaders were racial or ethnic minorities; most were African-American. There 

were no differences among groups at baseline in measured demographics, except for a 

difference in age among youth-leaders in waves 1 and 2, which was the result of the study 

design (Table 2). Common rationales for youth-leader’s interest in participation included: 

giving back to the community, passion for working with youth, and gaining professional 

experience.

In each Wave, youth-leaders delivered 98 sessions in the recreation centers, which equaled 

100% of the planned intervention sessions. An average of 10 youth-participants (ages 9–15) 

attended each session. From the recreation center and store intervention sessions combined, 

youth-leaders had over 1,600 interactions with participants per Wave. Youth-leader retention 

in the program delivery was high (75%) during Wave 1 and moderate (50%) in Wave 2. Two 

youth-leaders left the program immediately after training- one due to interpersonal conflicts 

with other youth-leaders and another due to lack of interest. Another ten youth-leaders chose 

to leave the study during the intervention due to schedule conflicts, transportation issues, 

and/or lack of interest.

Youth-leader Perceptions of Intervention Impact (Research Question 2)

Perceived Intervention Impact on Youth-Participants.—Youth-leaders expressed 

low levels of self-efficacy to influence the youth-participants initially; however, leaders 

later reported being pleasantly surprised by how well youth-participants responded to the 

intervention sessions. One youth-leader said “they actually, like, listen and pay attention. 

I was so shocked they remembered.” Youth-leaders also reported witnessing changes in 

youth-participants’ behaviors. For example, the same youth-leader went on to explain, “I’ve 

seen someone change their beverage choice in the stores. I have seen children remember 

what I said to them last week and tell me what they did that week to make changes to what 

we talked about.”

Youth-leaders attributed their ability to impact youth-participants to the leader-participant 

relationships developed over the course of the intervention. One youth-leader said, “we 

know what to do to reach them, like, to get them to understand and to get them to want to 

change, and they know that we were once in their shoes. And they kind of want to be like us, 

so they’re gonna do what they see us doing, they wanna follow our lead.”

Steeves et al. Page 7

J Hunger Environ Nutr. Author manuscript; available in PMC 2022 January 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Youth-leaders described also feeling that their role was impactful on youth because it 

provided caring interactions. A youth-leader said, “I get to be that person that I didn’t 

have when I was a young person. Like, no one really sat down and told me and showed 

me healthy eating styles and ways. Now I get to do that for somebody else.” In addition, 

many youth-leaders lived in the intervention communities, and reported having positive 

interactions with youth outside of the intervention sessions.

Perceived Intervention Impact on Youth-leaders’ Personal Behaviors.—Youth­

leaders described that participation in BHCK impacted their health behaviors and life skills. 

Youth-leaders reported drinking more water/fewer sweetened beverages, reducing fast food 

consumption, eating appropriate portions, and eating breakfast and fruits and vegetables 

more frequently. However, youth-leaders often expressed this as a process of change, 

acknowledging that changes were happening incrementally over time. One youth-leader 

reported, “sometimes it’s hard, but at the same time, [you] gotta start with baby steps.” 

Youth-leaders reported avoiding being “hypocrites,” and acknowledged that being consistent 

with the health messages they were providing youth in the intervention served as motivation. 

A youth-leader said, “I’m trying, I really am. ‘Cause I always tell myself, I can’t go and talk 

to children about healthy eating and making healthy choices when I’m not doing it myself.”

Youth-leaders also described gaining communication and leadership skills from the 

intervention: “I learned new ways to teach and to go about presenting things that can be 

applied in real life…with children in the rec center, with college presentations, with talking 

with a little cousin about changing eating habits, everything.” Youth-leaders frequently 

reported that they were personally benefitting from the intervention, which encouraged their 

continued engagement.

Perceived Intervention Impact on Individuals Outside of the BHCK 
intervention.—Youth-leaders frequently described sharing the new knowledge, skills, and 

strategies learned through the BHCK intervention with others (parents, siblings, friends, and 

co-workers). One youth-leader described sharing intervention information with her mother, 

saying “My mother knows what I am doing [as a youth-leader] so she just listens to me. 

Like when I come home, I always have something from here, I always have something new 

to tell her.” Another youth-leader described implementing intervention components with his 

younger siblings: “I’m like the water police at the house. At the house, everybody knows, 

eight cups of water a day.”

Youth-leaders also identified the youth-participants as potential drivers of change within 

their social networks. One youth-leader said, “I think kids have the ability of questioning 

their parents and their parents would just be like ‘who taught you that? Where did you get 

that from?’ Things like that will spark a change in a whole household.”

Intervention Impact on Psychosocial Factors, Dietary Intake, and Leadership Skills of 
Youth-leaders (Research Question 3).

Table 3 presents the mean changes in youth-leaders’ food-related behaviors, psychosocial 

characteristics and leadership skills at baseline and post-intervention in the difference-in­

differences analyses. Over time, youth-leaders increased their intentions for healthy eating, 
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while the comparison group decreased their intentions to eat healthfully (β=2.0, Robust 

SE=0.9, p=0.04). Youth-leaders reported decreased friend support for healthy eating over the 

course of the intervention, while the comparison sample reported increased friend support 

(β=−3.5, Robust SE=1.3, p=0.01). Significantly different changes over time between the 

groups were not found in dietary intake, leadership skills, or other psychosocial factor 

measures.

DISCUSSION

This is one of the few studies that specifically evaluates the impact of a youth-led 

intervention on the youth-leaders themselves. To our knowledge, this is the first study to 

use multiple research methods to evaluate the characteristics of youth-leaders, to assess their 

perceptions of intervention impact, and to examine the impact of the intervention on their 

own dietary intake, psychosocial factors, food behaviors, and leadership skills. The BHCK 

youth-leaders successfully carried out the intervention, and the BHCK program had a high 

level of youth-leader retention, demonstrating improvement from previous studies conducted 

by the research team.31

Youth-leaders described the impact of the intervention on themselves, the youth-participants 

and others not directly involved in the intervention. In the qualitative assessment component, 

youth-leaders described making efforts to change their personal eating habits to be 

consistent with the nutrition messages that they were promoting, and emphasized the 

importance of the interpersonal relationships they were able to make with the youth­

participants. These results are consistent with key themes in another study that qualitatively 

assessed youth-leader perceptions. 32 Youth-leaders also reported extending the impact of 

the intervention to their own social networks by sharing information with siblings, family 

members, friends, and co-workers. This is consistent with another youth-led intervention 

where nearly all (96%) of youth-leaders reported talking to others about their respective 

intervention.24

The results of the difference-in-differences analyses showed that youth-leaders’ intentions to 

eat healthfully increased more than comparison youths’. This is consistent with the literature 

that demonstrates improvements in youth-leaders’ psychosocial factors.24,33 The behavioral 

intentions for healthy eating also triangulates with the qualitative and quantitative results in 

this study. Youth-leaders described wanting to make changes via “baby steps” in their eating 

and activity habits, and acknowledged that making those changes could be difficult.

Seeing increases in behavioral intentions for healthy eating, but not changes in actual 

behavior (dietary intake) reflects the difficulties in changing behaviors that youth-leaders 

described. This finding is consistent with a meta-analysis of studies on health behavior 

change51. The meta analysis described that when individuals have high levels of perceived 

and actual control over a behavior, then their behavioral intentions and actual behaviors 

are closely linked; however, when health behaviors are more complex and difficult, such 

as eating a healthier diet, behavioral intentions may be high, but actual, measurable health 

behavior change may be lower51. Often youth, including youth-leaders, have limited control 

over their dietary intake due to factors such parents providing most of their foods/beverages, 
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and limited income and time available to purchase/prepare their own food/beverages. 

Physical activity (and/or sedentary behavior) on the other hand, may be an important factor 

to intervene on and assess, as youth-leaders may have more behavioral control in those 

areas, and valid subjective52 and objective physical activity measures53 are readily available.

Despite this discrepancy in changing behavioral intentions versus actual behaviors identified 

in this study, other youth-led interventions have reported significant changes in actual 

dietary consumption behaviors of youth-leaders or youth that are highly engaged in 

the intervention.24,30 We hypothesized that the BHCK youth-leader intervention would 

passively impact the youth-leaders’ psychosocial factors and diet-related behaviors, 

however, there were not specific behavior change intervention components or health-related 

goals directed at the youth-leaders, which may have limited the impact of the intervention 

on the youth-leaders dietary intake. Incorporating multi-pronged participatory research 

strategies to help youth-leaders address their personal health behaviors, such as diet and 

physical activity levels, in addition to delivering the intervention to younger youth could 

strengthen the impact of this intervention on youth-leaders health behaviors.

Youth-leaders also experienced a decrease in perceived support for healthy eating from 

friends, while comparison youth reported an increase in perceived support. This finding 

was interesting, as it had not been previously investigated in the published literature. We 

hypothesize that the decrease in youth-leader’s perceived support from their friends may 

have been related to the extensive support they received from their youth-leader peers and 

the BHCK program staff, which could have made any support from friends outside the 

program seem insufficient relative to their newly developed expectations. An alternative 

explanation for this decrease in support seen among youth-leaders could be that youth­

leaders had high expectations for friends’ support prior to starting the study, and these 

expectations were not met once youth-leaders began making changes to their dietary habits 

over the course of the study. Given that this is the first study to report on the impact of 

a youth-led intervention on youth-leaders’ perceptions of social support for healthy and 

unhealthy eating, future studies need to further explore the relationship between social 

support and youth-led interventions.

The limitations of this research should be noted. The limited number of statistically 

significant changes observed between the youth-leaders and comparison youth may be 

attributed to small sample size (25 youth-leaders, 16 comparison youth). This study was 

conducted as an exploratory approach to impact evaluation, as the youth-leader component 

was not designed to provide definitive evidence for a treatment effect, but to inform the 

design of larger and more comprehensive youth-led programs.

Another limitation is that while this study utilized several rigorous evaluation methods, 

additional measures of interest could have been included, such as additional measures of 

health behaviors such as assessment of physical activity and/or sedentary behavior (the 

current study only focused on dietary behaviors), and assessment of other psychosocial 

constructs grounded in the theoretical frameworks used to develop this intervention, such 

as role modeling and observational learning. Additionally, enhanced measures of the 

psychosocial factors included in this study (self-efficacy, behavioral intentions, and outcome 
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expectations) could also be included, as a limitation of this study was that some of the 

included scales used had Cronbach’s alpha scores slightly below the ideal threshold,54 

which may have precluded the ability to detect differences among groups and limited the 

interpretability of these findings. Finally, other factors of interest that could have been 

assessed include things such as community engagement/civic participation55, and mental/

social health factors such as mental health screeners56, and social network analysis57. 

Despite these limitations in sample size and evaluation methods, this study provides valuable 

new insight to the perceived and actual impacts of youth-led interventions on the youth­

leaders themselves.

Strengths of this study include the utilization of multiple methods of data collection 

and analysis. This study provides a novel, intensive analysis of a youth-led intervention 

conducted in a specific high-risk population (urban, African-American youth). The high­

risk, nutritionally vulnerable nature of this study population highlights the importance of 

researching the best methods to address obesity-related behaviors in this Baltimore-based 

community. This study adds to the promising results seen from other research done on 

youth-led nutrition interventions. While much of the literature focuses on the impact of such 

interventions on program participants, this study assessed the impact on the youth-leaders 

themselves, using a novel multi-method analytical approach.

The results of this study have implications for both researchers and nutrition practitioners 

working in the field of obesity prevention. For researchers conducting youth-led obesity 

prevention interventions, this study provides evidence that measurement of intervention 

effects on youth-leaders themselves is an important component of overall intervention 

evaluation. For nutrition practitioners and public health program developers, this study 

provides evidence to support the incorporation of youth as partners in obesity prevention, 

due to both feasibility and co-benefits to both children and the youth-leaders. Inclusion 

of youth-leaders into programming could be done in multiple ways, including in the 

intervention development and delivery; in identifying and understanding health issues 

of interest to the population58; and/or empowering youth to engage in local policy 

development and advocacy efforts59. For example, youth-leaders could be invited to serve on 

a neighborhood-level or city-level youth advisory board to provide feedback on food policy 

strategies being considered at the local level (such as sugar sweetened beverage taxes, and 

food advertising restrictions), which have been shown to be successful and cost-effective 60

Another emerging area that youth-leaders could participate in would be social media 

interventions. Recent reviews articles indicate that incorporation of social media and 

other electronic platforms show promising results for enhancing nutrition-related outcomes 

in youth populations, however, many acknowledge that the technology often used in 

these studies is basic and dated (i.e., discussion boards and blogs)61,62. B’More Healthy 

Communities for Kids, the parent study to this youth-leader intervention, did include a novel 

and effective social media intervention component, where the youth leaders helped generate 

social media content related to the promotion of healthier eating, however, this component 

was targeted toward parents/caregivers rather than youth63,64. Involving youth-leaders in 

social media intervention delivery to youth participants may be a way to support the 

development of interventions using platforms that youth are comfortable with and actively 
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engaging in, and further enhance intervention impact on both youth-leaders and youth 

participants.

The present analysis begins to assess important, additional aspects of impact of youth-led 

programs (i.e., impact on the youth-leaders), and in doing so brings us one step closer 

to achieving a viable and effective option for addressing childhood obesity in urban, 

African American communities. There is consensus in the literature that culturally tailored, 

multi-level, multi-component interventions that include policy components, similar to the 

BHCK study are the most successful and cost effective for addressing obesity and nutrition­

related chronic diseases65,66. However multi-component, multi-level interventions that do 

not put an emphasis on comprehensive assessments and analyses of all components of the 

intervention, including multiple factors of youth-led interventions, such as the impact on 

youth participants, the youth-leaders, and members of both groups’ social networks, may be 

missing important outcomes.
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Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Conceptual Framework for the Integration of Social Learning Theory, the Social Ecological 

Model, and the Diffusion of Innovations Theory into the Youth-leader Intervention Design.
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Table 1:

Description of Quantitative Measures Used to Assess Youth-leaders Pre- and Post-Intervention

Domain Description

Demographics Demographic measures included self-reported age, gender, race/ethnicity, and education level.

Weight Status

Height and weight were measured in duplicate and averaged. In cases where participants refused measurement, 
self-reported height and weight measures were accepted (8% of measures). Participants were then classified by 
weight status (normal, overweight/obese) using age-appropriate methods (BMI equation and standard cutoffs for 
participants >20 years old, and CDC BMI-for-Age percentile and standard cutoffs for participants <20 years old.)

Dietary Intake48

Total Calories, Calories 
from Sweetened 
Beverages, Fruit 
Servings,
Vegetable Servings, 
Total Fat (grams)

Four measures of dietary intake were assessed: total calories, calories from sweetened beverages, fruit servings, 
and vegetable servings. These were estimated using the Block 2004 Food Frequency Questionnaire for Kids, which 
is a 77-item validated semi-quantitative FFQ that assesses the past 7-day intake.

Food-related Behavior31,47

Total Sugar-Sweetened 
Beverage (SSB) 
Purchasing (frequency), 
Total non-SSB 
Purchasing (frequency)
Total FV purchasing 
(frequency)
Healthy Food 
Purchasing Score
Unhealthy Food 
Purchasing Score
Healthy cooking 
preparation Score

Frequency of Food Purchasing: food acquired in the previous 7 days from a pre-defined list of 38 healthier 
(Cronbach’s alpha=0.88) and 28 less healthful foods and beverages (Cronbach’s alpha=0.79). SSB included regular 
soda, fruit drink, sports drink, energy drink, and sweetened tea. Non-SSB included water, diet soda, low-sugar 
flavored water, unsweetened tea, 100% fruit juice, and water drink mix.
Healthy Cooking Preparation Score: reflects preparation methods used in the previous 7 days. Each food 
preparation method was assigned the following score based on the healthiness of the method: fried=−1, baked=+1, 
microwaved=+1, raw=+1, other=0. The total score for each cooking method was averaged and calculated taking 
into account the number of times food was prepared. The youth food preparation score ranged from −1 to +1, 
mean=0.46 (SD=0.71).

Psychosocial Factors31,46

Self-efficacy A 13-item scale asking participants to rate how confident in they are in performing selected nutrition-related 
behaviors (example statement: I can eat a healthy breakfast even when I am running late for school or work). 
Participants could respond on a 4-point scale that included: I know I can (3), I think I can (2), I’m not sure I can 
(1), and I know I can’t (0). Responses were summed to create the scale score (possible range 0–39, Cronbach’s 
alpha=0.76).

Behavioral Intentions A 11-item scale asking participants to report their intentions to make healthier or less healthy eating choices in the 
future. Each question had 3 different potential answer choices. Responding with the healthiest choice (i.e., grapes) 
received 1 point, and all other responses receive 0 points. Points were summed to create the total score (possible 
range 0–11, Cronbach’s alpha= 0.62).

Outcome Expectations A 9-item scale asking participants to report if they believe statements linking eating behaviors and health outcomes 
are true or false (example question: I will gain weight if I eat a lot of fatty foods, like potato chips). Participants 
would respond by saying the statement was true (2 points), mostly true (1 point), mostly false or false (0 points). 
Points were summed to create the total score (possible range 0–20, Cronbach’s alpha= 0.60).

Social Support44

Social Support for 
Healthy and Unhealthy 
Eating

A 14-item questionnaire where youth report the frequency of their caregivers or their friends providing social 
support for healthy and unhealthy eating behaviors. This questionnaire measures four scales, including: two 
four-items scales for parent and friend support for healthy eating (example question: How often do your parents/
friends give you ideas on how to eat healthier foods?) and two three-item scales measuring parents/friends support 
for unhealthy eating. Possible responses: never (0), rarely (1), sometimes (2), often (3), very often (4). Scores were 
summed to create each scale (possible range for healthy eating support scales (0–16), possible range for unhealthy 
eating support scales (0–12), Cronbach’s alpha’s ranged from 0.70–0.90).

Leadership Skills45

Youth-Leader Skills

Adapted from the youth-leadership literature, this 13-item scale assesses the youth-leaders’ confidence in their 
abilities to handle common tasks associated with the youth-leader role such as preparing for intervention sessions, 
problem-solving, and communication. Possible responses were: not at all confident (0), somewhat confident (1), 
confident (2), and very confident (3). Responses were summed and higher scores indicate higher youth-leader skill 
levels. (Possible range 0–39, Cronbach’s alpha = 0.94)
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Table 2.

Baseline Anthropometric and Sociodemographic Characteristics of the BHCK Youth-leader Intervention and 

Comparison Samples (n=41)

Wave 1 Wave 2 Total n=41

Intervention n=16 Comparison n=9 Intervention n=9 Comparison n=7

Gender, n (%)
§

  Female 12(75%) 6(60%) 7(78%) 5(71%) 30(71%)

Age (M±SD)
1‡

19.7±1.4
a*

17.5±1.9
b 17.5±2.1 17.3±2.7 18.3±2.1

Race, n (%)
¶

  Black, African American 14(88%) 9(90%) 9 (100%) 7 (100%) 39(92%)

  Pacific Islander 1(6%) 0(0%) 0(0%) 0(0%) 1(3%)

  Other or Mixed Race 1(6%) 1(10%) 0(0%) 0(0%) 2(5%)

Ethnicity, n (%)

  Hispanic / Latino 1(6%) 0(0%) 0(0%) 0(0%) 1(2%)

BMI Category, n (%)
2¶

  Normal weight 8(50%) 6(60%) 6 (67%) 5(72%) 25(60%)

  Overweight 6(38%) 4(40%) 2 (22%) 1(14%) 13(31%)

  Obese 2(12%) 0(0%) 1(11%) 1(14%) 4(9%)

Education Level, n (%)
3¶

  High school student 2(12%) 5(50%) 8(89%) 6(85%) 21(50%)

Completed high school degree 4(25%) 2(20%) 0(0%) 6(14%)

  College Student 10(63%) 3(30%) 1(11%) 1(15%) 15(36%)

1
Age at baseline, M±SD = Mean±Standard deviation

2
Weight status at intervention start. Classified by BMI-for-Age percentiles from CDC growth charts for youth <20 years old, and on standard cut 

offs for youth >20 years old

3
Education level represents student status at baseline

a* ,b
Statistical significant difference between groups (P<.05)

§
Pearson Chi-square to compare the groups (2-sided)

‡
2-tailed t-test

¶
Fisher’s Exact Test to compare the groups (2-sided)
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