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Community-level Geographies
The built environment is the material, spatial and 
cultural products of human labor for living, working and 
playing
Other “environmental” aspects that contribute to the 

quality of a community
– Neighborhood SES
– Social capital
– Perceptions of safety and security



What is a “healthy” community?

One that continuously creates and improves 
both its physical and social environments, 
helping people to support one another in 
aspects of daily life and to develop to their 
fullest potential

Source - CDC: www.cdc.gov/healthyplaces/

http://www.cdc.gov/healthyplaces/


Why important to public health?

• Premise: How neighborhoods, cities are 
created can effect physical and mental health 
of residents



“Food Desert”

Neighborhood where affordable, fresh and 
nutritious food is difficult to obtain. Instead fast 
food restaurants and convenience stores 
dominate. 

Limited access to healthy food options presents a 
challenge for families to maintain their health and 
the health of their children.



Childhood Obesity

• Since 1980, childhood obesity prevalence has 
almost tripled

• Today, approximately 32% of children & 
adolescents 2-19 years old are overweight or 
obese
– Includes 17% (or 12.5 million) who are obese 



Factors that cause obesity
– excess caloric intake 
– lack of physical activity
– socioeconomic status
– limited access to parks, open spaces



Consequences of childhood obesity

Health risks now
– High blood pressure and high cholesterol, which are risk factors for 

cardiovascular disease (CVD) 
– Increased risk of type 2 diabetes
– Breathing problems, i.e., sleep apnea, and asthma
– Joint problems and musculoskeletal discomfort
– Fatty liver disease, gallstones, and heartburn
– Greater social and psychological problems, such as poor self-esteem and 

discrimination, which can continue into adulthood

Health risks later
– Obese children are more likely to become obese adults. Adult obesity is 

associated with a number of serious health conditions.
– If children are overweight, obesity in adulthood is likely to be more severe.



Significant racial and ethnic disparities 
in obesity exist. 

In 2007-2008
• Hispanic boys aged 2 -19 more likely to 

be obese than non-Hispanic white boys
• Non-Hispanic black girls more likely to be 

obese than non-Hispanic white girls



A School-Garden Based Randomized Controlled 
Nutrition, Cooking and Gardening Intervention 



Rationale for gardening
• Provides access to fresh, tasty produce at low cost
• Teaching children about the origins of food may make them 

more aware of healthy food choices
• Appropriate for all ages, races/ethnicities, SES
• Gardening programs in schools can: 

– Increase exposure to fruits & vegetables
• Increase preference, motivation, self-efficacy 
• Increase intake of fruits and vegetables

– Decrease obesity and blood pressure (LA Sprouts Pilot)



Importance of fruit & vegetable intake

• 1% of US children meet recommendations for 
fruit and vegetable intake

• Vegetable intake is associated with decreased 
adiposity and risk for diabetes in Latino youth

• In adults and children, fruit and vegetable 
consumption is linked to decreased
– Metabolic syndrome
– Cancer risk and mortality
– Heart disease



Research Objective
Determine the impact of LA Sprouts on dietary intake, obesity 

parameters, metabolic disease risk and diet-related 
behaviors among low-income, primarily Hispanic/Latino 

3rd-5th grade students in Los Angeles. 



LA Sprouts: 2012-2014

• Randomized controlled trial 
– 2 intervention schools (Monte Vista & Loreto)
– 2 control schools (Sierra Park & Euclid) (delayed intervention)

• Gardens installed at schools in food desert neighborhoods
• Culturally-tailored curriculum 
• Taught to 3rd-5th graders during LA’s BEST after school hours
• Bi-monthly family workshops
• Pre and post intervention measures 



Intervention Rationale 
• Specific focus

– Total sugar is prominent source of dietary metabolic risk in Latino 
youth 

• Behavior change
– With increased self-confidence, children will engage in positive 

behaviors outside of class (Bandura 1977)
• Previous garden-based studies 

– Not experimental
– Effect on dietary intake, attitudes, preferences
– Do not include obesity, metabolic parameters



Monte Vista Elementary





Loreto Elementary



Euclid Elementary 
School



Sierra Park 
Elementary School



Curriculum

• 12 week program, 90 minutes per week, each grade level
– Gardening lessons (45 minutes)

• Seed to harvest
• Emphasized environmental stewardship
• Based on existing curricula

– Nutrition lessons (45 minutes)
• Developed from evidence-based nutrition studies
• Focus on decreasing intake of sugar sweetened beverages & processed 

foods
• Focus on dietary fiber – increasing fruits & vegetables
• Family-style meals, sit-down eating

– Every lesson included hands on gardening and cooking activities

















Pre- and Post-
Intervention Measures

• Clinical measures
– BMI, BMI Z-score
– Waist circumference
– Percent body fat (bioelectrical impedance)
– Blood pressure
– Fasting blood sample: glucose, lipids, 

insulin
– Metabolic syndrome (Cook et al. 2003)

• Dietary intake
– Block Kids Food Screener (last week) 

• Questionnaire 
– Acculturation
– School Engagement
– Motivation, preferences and self-efficacy 

to eat fruits & veggies



Table 1: Demographic characteristics of LA Sprouts and control participants at baseline 

Characteristic, 
n (%) or mean ± SD  

LA Sprouts 
(n=173) 

Controls 
(n=147) p-valuea 

Pre Pre 
Male 82 (47.7) 71 (48.3) 0.91 
Hispanic/Latino 153 (89.0) 127 (88.8 ) 0.97 
Age, years 9.3 ± 0.9 9.3 ± 0.9 0.9 
Height, cm 135.0 ± 8.5 135.0 ± 8.5 0.96 
Weight, kg 36.9 ± 10.6 38.1 ± 12.6 0.30 
BMI, kg/m2 19.8 ± 4.1 20.6 ± 4.6 0.13 

Overweight (≥85th percentile) 82 (51.3) 73 (53.3) 0.73 
Obese (≥95th percentile) 54 (33.8) 54 (39.4) 0.31 

Socioeconomic factors       
No English spoken at home 48 (28.7) 27 (19.6) 0.06 
No computer at home 42 (26.1) 32 (23.2) 0.56 
No internet at home 39 (23.2) 32 (23.2) 0.99 
Mother does not have own car 57 (34.3) 38 (27.1) 0.17 
Eligible for free lunch at school 152 (90.5) 125 (89.3) 0.73 
ap-value for difference between groups from chi-square tests (categorical variables) or 
independent t-tests (continuous variables). 
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Metabolic syndrome

• Fewer LA Sprouts participants had the 
metabolic syndrome after the intervention 
than before, while the number of controls 
with metabolic syndrome increased.



No significant changes in

• Body fat
• Blood pressure
• Lipids, insulin or glucose (smaller sample size)
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LA Sprouts resulted in 
– Reductions in BMI & waist circumference
– Increased consumption of dietary fiber, whole grains, 

green beans & peas
– Improved vegetable identification, nutrition and 

gardening knowledge, and self-efficacy to eat 
vegetables

– Increased percentage of children gardening at home

Summary



Conclusions
Teaching children to grow, cook and eat fruits and 
vegetables improves multiple health outcomes.  
Longer garden-based RCTs are warranted to 
understand the long-term effects on health outcomes, 
as well as evaluate sustainability.
School gardens can increase access to fruits and 
vegetables in otherwise food desert neighborhoods.
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Table 2: Adjusted mean ± SEa anthropometric and clinical characteristics of LA Sprouts participants and controls before and after 
intervention, and adjusted mean (percent) change between pre- and post-intervention 

Characteristic,  mean ± SE* 

LA Sprouts (n=173) Controls (n=147)  
p-

valueb Pre Post 
Absolut

e 
change  

Percent 
change Pre Post Absolute 

change  
Percent 
change 

Anthropometrics                    

BMI Percentile 74.5 ± 2.1 72.5 ± 2.1 -2.0 -2.7 76.3 ± 2.3 75.2 ± 2.3 -1.1 -1.4 0.13 

BMI z-score 0.91 ± 0.08 0.82 ± 0.08 -0.09 -9.9 1.05 ± 0.09 1.01 ± 0.09 -0.04 -3.8 0.01 
Waist circumference (WC), 
cm 70.1 ± 0.9 68.9 ± 0.9 -1.2 -1.7 71.8 ± 1.0 71.8 ± 1.0 0 0.0 0.0007 

Body fat, % 24.1 ± 0.8 23.6 ± 0.8 -0.5 -2.1 25.7 ± 0.8 25.1 ± 0.8 -0.6 -2.3 0.65 

Clinical characteristics                   
Systolic blood pressure, 
mmHg 109.5 ± 1.0 109.0 ± 1.0 -0.5 -0.5 112.0 ± 1.1 111.4 ± 1.1 -0.6 -0.5 0.93 

Diastolic blood pressure, 
mmHg 64.5 ± 0.9 63.6 ± 0.9 -0.9 -1.4 66.4 ± 1.0 63.9 ± 1.0 -2.5 -3.8 0.33 

Cholesterol                   

Total 158.1 ± 3.0 163.9 ± 3.2 5.8 3.7 157.1 ± 3.7 158.4 ± 4.0 1.3 0.8 0.22 

LDL-C 85.1 ± 2.6 86.4 ± 2.7 1.3 1.5 86.6 ± 3.2 85.7 ± 3.4 -0.9 -1.0 0.48 

HDL-C 58.8 ± 1.3 61.0 ± 1.4 2.2 3.7 55.8 ± 1.6 56.8 ± 1.7 1.0 1.8 0.25 

Triglycerides 67.9 ± 3.4 72.2 ± 3.7 4.3 6.3 73.0 ± 4.1 77.3 ± 4.6 4.3 5.9 0.99 

Insulin, µU/mL 10.8 ± 0.89 11.6 ± 1.0 0.8 7.4 10.9 ± 1.1 11.3 ± 1.2 0.4 3.7 0.75 

HOMA-IR 2.49 ± 0.22 2.64 ± 0.23 0.15 6.0 2.51 ± 0.26 2.55 ± 0.29 0.04 1.6 0.71 

Glucose, mg/dL 91.7 ± 0.7 93.9 ± 0.8 2.2 2.4 91.3 ± 0.8 92.7 ± 1.0 1.4 1.5 0.54 

Metabolic Syndrome 7 (4.2) 1 (0.6) -6 85.7 3 (2.1) 4 (2.72) 1     
WC ≥90th percentile, age- 

and sex-specific  45 (27.4) 41 (24.4) -4 -8.9 47 (34.1) 49 (34.0) 2 4.2   
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Table 3: Adjusteda mean intake of select foods and nutrients of LA Sprouts and control participants before and after intervention, absolute and percent change between pre- and post-intervention 
  LA Sprouts   Controls   

p-valuec  Nutrient or Food,  
mean ± SE Pre Post Absolute change  Percent change Pre Post Absolute change  Percent change 

Nutrient                    
Energy, kcalb 1312.9 ± 88.7 1309.1 ± 88.7 -3.8 -0.3 1328.6 ± 99.7 1178.9 ± 99.7 -149.7 -11.3 0.25 
Protein, g/d 54.8 ± 2.2 53.7 ± 2.2 -1.1 -2.0 56.7 ± 2.5 47.5 ± 2.5 -9.2 -16.2 0.19 
Fat, g/d 53.6 ± 2.1 51.7 ± 2.1 -1.9 -3.5 55.6 ± 2.3 47.9 ± 2.3 -7.7 -13.8 0.33 
Carbohydrates, g/d 151.3 ± 5.1 155.7 ± 5.1 4.4 2.9 163.6 ± 5.8 152.2 ± 5.8 -11.4 -7.0 0.27 
Added sugar, tsp/d 7.3 ± 0.4 8.1 ± 0.4 0.8 11.0 8.4 ± 0.5 7.8 ± 0.5 -0.6 -7.1 0.11 
Dietary fiber, g/d 11.5 ± 0.5 11.9 ± 0.5 0.4 3.5 13.0 ± 0.6 10.9 ± 0.6 -2.1 -16.2 0.04 
Food or Food Group                   
Meat, OEd 2.7 ± 0.2 2.7 ± 0.2 0 0.0 2.9 ± 0.2 2.3 ± 0.2 -0.6 -20.7 0.18 
Dairy, CEe 1.4 ± 0.1 1.4 ± 0.1 0 0.0 1.4 ± 0.1 1.3 ± 0.1 -0.1 -7.1 0.56 
Whole grains, OE 0.50 ± 0.03 0.54 ± 0.03 0.04 8.0 0.54 ± 0.04 0.46 ± 0.04 -0.08 -14.8 0.10 
Vegetables, CE 0.81 ± 0.05 0.78 ± 0.05 -0.03 -3.7 0.94 ± 0.06 0.70 ± 0.06 -0.24 -25.5 0.04 
Fruit, fruit juice, CE 1.4 ± 0.08 1.4 ± 0.08 0 0.0 1.5 ± 0.09 1.3 ± 0.09 -0.2 -13.3 0.56 
Apples, bananas, oranges, CE 0.45 ± 0.04 0.46 ± 0.04 0.01 2.2 0.49 ± 0.04 0.40 ± 0.04 -0.09 -18.4 0.12 
Lettuce salad, CE 0.17 ± 0.02 0.17 ± 0.02 0 0.0 0.21 ± 0.02 0.16 ± 0.02 -0.05 -23.8 0.28 
Green beans, peas, CE 0.03 ± 0.01 0.04 ± 0.01 0.01 33.3 0.04 ± 0.01 0.02 ± 0.01 -0.02 -50.0 0.08 
Tomatoes, CE 0.05 ± 0.01 0.04 ± 0.01 -0.01 -20.0 0.06 ± 0.01 0.04 ± 0.01 -0.02 -33.3 0.20 
aMeans are adjusted for age (continuous), sex, ethnicity (hispanic/latino versus not), english spoken at home (yes, no), season (Fall, Winter/Spring), energy (kcal)  
bnot adjusted for energy(kcal) 
cp-value for multiplicative interaction term indicating change from pre to post for each measure between groups from mixed effects regression models 
dOE: ounce equivalent 
eCE: cup equivalent 
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		Dairy, CEe

		1.4 ± 0.1

		1.4 ± 0.1

		0

		0.0

		1.4 ± 0.1

		1.3 ± 0.1

		-0.1

		-7.1

		0.56



		Whole grains, OE

		0.50 ± 0.03

		0.54 ± 0.03

		0.04

		8.0

		0.54 ± 0.04

		0.46 ± 0.04

		-0.08

		-14.8

		0.10



		Vegetables, CE

		0.81 ± 0.05

		0.78 ± 0.05

		-0.03

		-3.7

		0.94 ± 0.06

		0.70 ± 0.06

		-0.24

		-25.5

		0.04



		Fruit, fruit juice, CE

		1.4 ± 0.08

		1.4 ± 0.08

		0

		0.0

		1.5 ± 0.09

		1.3 ± 0.09

		-0.2

		-13.3

		0.56



		Apples, bananas, oranges, CE

		0.45 ± 0.04

		0.46 ± 0.04

		0.01

		2.2

		0.49 ± 0.04

		0.40 ± 0.04

		-0.09

		-18.4

		0.12



		Lettuce salad, CE

		0.17 ± 0.02

		0.17 ± 0.02

		0

		0.0

		0.21 ± 0.02

		0.16 ± 0.02

		-0.05

		-23.8

		0.28



		Green beans, peas, CE

		0.03 ± 0.01

		0.04 ± 0.01

		0.01

		33.3

		0.04 ± 0.01

		0.02 ± 0.01

		-0.02

		-50.0

		0.08



		Tomatoes, CE

		0.05 ± 0.01

		0.04 ± 0.01

		-0.01

		-20.0

		0.06 ± 0.01

		0.04 ± 0.01

		-0.02

		-33.3

		0.20



		aMeans are adjusted for age (continuous), sex, ethnicity (hispanic/latino versus not), english spoken at home (yes, no), season (Fall, Winter/Spring), energy (kcal)

		



		bnot adjusted for energy(kcal)



		cp-value for multiplicative interaction term indicating change from pre to post for each measure between groups from mixed effects regression models

dOE: ounce equivalent

eCE: cup equivalent



















		

		









Variable c
Control LA Sprouts p-value for 

Baseline
p-value for 

Change
Pre Post Change Pre Post Change

PREFERENCE 
Vegetable preference 2.2 ±0.5 2.1 ±0.5 -0.1 ±0.5 2.2 ±0.5 2.1 ±0.5 -0.1±0.6 0.89 0.29
Fruit preference 2.6 0.3 2.6 0.3 0.0 ±0.4 2.6 ±0.4 2.5 0.4 0.0 ±0.5 0.21 0.33

IDENTIFICATION
Identification of fruit 2.0 ±0.10 2.0 ±0.1 0.1 ±0.1 1.9 ±0.2 1.9 ±0.2 0.0 ±0.20 0.02 <0.001
Identification of vegetable 1.9 ±0.2 1.8 ±0.1 0.1 ±0.2 1.8 ±0.2 1.8 ±0.2 0.0 ±0.2 <0.001 0.002
SELF EFFICACY
Self efficacy to garden 3.2 ±0.8 3.4 ±0.9 0.9 ±0.1 3.2±0.9 3.3 ±0.9 1.0 ±0.1 0.36 0.61
Self efficacy to eat fruits and 
vegetables

3.1 ±0.9 3.0 ±0.9 -0.2 ±1.0 3.1 ±0.9 3.1 ±0.9 0.1 ±1.1 0.87 0.05

Self efficacy for cooking 3.2 ±0.7 3.3 ±0.8 0.0 ±0.9 3.1 ±0.8 3.2 ±0.8 0.1 ±0.9 0.81 0.93
KNOWLEDGE 
% Correct 47.8 ±17.7 44.2 ±18.5 -2.6 ±21.6 42.9 

±19.3
49.2 ±20.4 6.1 ±22.5 0.03 0.01

WILLINGNESS TO TRY
Willingness to try fruit 3.3 ±0.7 3.3 ±0.7 0.00 ±0.7 3.3 ±0.6 3.18 ±0.70 -0.12 ±0.74 0.68 0.21
Willingness to try vegetables 2.9 ±0.9 2.8 ±0.9 -0.1 ±1.0 3.0 ±0.9 2.9 ±0.8 -0.1 ±0.9 0.19 0.41
ATTITUDES
Attitudes towards cooking 3.4 ±0.7 3.4 ±0.7 0.0 ±0.7 3.4 ±0.8 3.4 ±0.9 0.0 ±0.8 0.64 0.97
Attitudes towards gardening 3.1 ±0.7 3.0 ±0.7 -0.1 ±0.7 3.2 ±0.6 3.2 ±0.8 0.0 ±0.8 0.15 0.33
% Gardening at home 47.1% 42.7% -4.4% 37.5% 45% 7.5% 0.06 0.03
MOTIVATION
Motivation to cook 3.1 ±0.8 2.9 ±0.8 -0.2 ±0.9 3.2 ±0.7 3.1 ±0.8 -0.1 ±0.9 0.66 0.08
Autonomous motivation to cook 3.3 ±0.8 3.01 ±0.9 -0.21 ±1.0 3.2 ±0.8 3.1 ±0.9 -0.1 ±1.0 0.89 0.19
Controlled motivation to cook 3.1 ±0.8 2.8 ±0.8 -0.3 ±0.9 3.1 ±0.8 3.0 ±0.8 -0.1 ±1.0 0.51 0.05
Motivation to garden 3.1 ±0.7 2.8 ±0.8 -0.2 ±1.0 3.1 ±0.7 2.9 ±0.8 -0.2 ±0.9 0.47 0.17
Autonomous motivation to garden 3.2 ±0.8 3.0 ±0.8 -0.2±1.0 3.2 ±0.8 3.2 ±0.9 0.0 ±1.0 0.95 0.09
Controlled motivation to garden 2.9 ±0.8 2.7 ±0.8 -0.3 ±1.0 3.0 ±0.8 2.8 ±0.8 -0.3 ±1.0 0.24 0.36
Motivation to eat FV 3.1 ±0.7 2.9 ±0.7 -0.3 ±0.8 3.1 ±0.7 3.0 ±0.8 -0.2 ±0.8 0.98 0.30
Autonomous motivation to eat FV 3.3 ±0.8 3.1 ±0.7 -0.2 ±0.8 3.3 ±0.8 3.1 ±0.9 -0.1 ±1.0 0.76 0.43
Controlled motivation to eat FV 3.0 ±0.77 2.7 ±0.8 -0.4 ±0.9 3.0 ±0.8 2.8 ±0.8 -0.3 ±0.9 0.47 0.20

Table 3: Baseline, post, and change determinants of dietary behavior, LA Sprouts RCT a, b

a ANCOVAs assess differences in change scores between the groups; b Data is presented in mean ± SD. All pre, post, and change values were 
adjusted for sex, ethnicity, age (y), English language spoken at home (yes/no), and season (fall/spring). All change scores are also adjusted for 
baseline value of the outcome variable. c Averages for the scales were used
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