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Food Behavior Checklist

These questions are about the ways you plan and fix food.
Think about how you usually do things.

Choose one answer for each question.

Do you eat fruis or vegetables
2s snacks?

Do you drink fruit drinks, sport drinks
or punch?
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Introduction

The Network for a Healthy California (Network) contracts with agencies and institutions (contractors) throughout the state to provide nutrition education. In 2003-04 the Network began an annual evaluation to assess the impact of these programs. The evaluation was undertaken to ascertain if Network-funded nutrition education programs lead to changes in fruit and vegetable consumption, physical activity, and related factors. This report describes the 2005-06 evaluation.
Methods

Participants 

Forty-six contractors completed the evaluation. Eight of these volunteered to participate. Sample sizes ranged from 10 to 1,241 for a combined sample size of 7,863.
Over the last four years the number of contractors participating in the evaluation has increased from 12 contractors in four channels to 46 contractors in six channels (Table 1). 
	Table 1: Number of Contractors Participating in the Impact/outcome Evaluation by Channel and Year

	Channel
	03-04
	04-05
	05-06

	Schools
	8
	12
	24

	Colleges and Universities 
	2
	3
	4

	Health Departments 
	1
	6
	10

	County Offices of Ed. 
	
	2
	6

	Cooperative Extension
	1
	1
	1

	First 5 Commision
	
	
	1

	Total
	n=12 
	n=24 
	n=46 


The amount of funding represented by participating projects has progressively increased. In 2003-04 the 12 projects represented over $16 million. In 2005-06, the 46 projects represented over $49 million in state funding.

Measures
	Table 2: Survey used to measure consumption and number of contractors that used it


	Survey 
	Number of contractors

	1. CA Health Kids Survey Questions
	12

	2. Day in the Life Questionnaire
	3

	3. Food Behavior Checklist
	3

	4. Youth Risk Behavior Survey
	2

	5. Block Dietary F&V Screener
	1

	6. BRFSS
	1

	7. Other
	7

	Total
	29


The impact/outcome evaluation measured change in fruit and vegetable consumption, physical activity, or factors that influence those behaviors. During this reporting period, 29 (63%) contractors measured change in consumption. Table 2 shows the surveys used to measure consumption and the number of contractors that used them. 
Two measured change in physical activity. 

Orange County DOE asked students to complete a log by writing the number of steps taken yesterday. Contra Costa Health Services gauged success by measuring change in the number of respondents who reported being physically active for 30 or more minutes, 5 or more days per week.
The contractors measured change in nine factors, up from eight factors in 2004-05 and five in 2003-04. The most commonly measured factors were preferences, knowledge and self-efficacy. 

Interventions 
Contractors implemented a variety of interventions. Some were named, like the “Harvest of the Month, Caught Eating Good (El Monte), or Eating Well, Living Well (San Diego Community College). Most nutrition education activities were not implemented in a standardized manner across sites or by different educators/teachers. Strategies included taste tests, newsletters, small group activities, and chefs in the classroom, cookbooks, writing personal stories, posters, guest lectures, nutrition education integrated into classroom activities, gardens and cooking activities among others. Newsletters were the primary medium for nutrition education to parents. 
Designs

Contractors used six different study designs. Thirty-four assessed change using a pretest-posttest design; of these, one contractor measured different levels of intervention intensity. Five used a pretest-posttest with a control group design and two used a posttest only. 
Analysis

Some contractors hired external consultants to complete the data analysis and reporting but most used a data entry template offered by the Network/CPNS to facilitate the process. These MS Excel-based templates automatically calculate pretest means, posttest means, the difference and the p-value once, the data are typed into an Excel spreadsheet. The templates were customized for each survey.
  Results were considered significant if p-values were less than 0.05 (<.05.)
 (The term significant is used below to refer to statistically significant.)
Results

Fruit and vegetable consumption

Fruit and vegetable consumption was the primary outcome of this evaluation. Contractors used 12 different measures (Table 2). 

Three of the contractors working in the school channel, Alisal USD, LAUSD, and Hayward USD, measured the number of times that elementary students ate fruit and vegetables in the last 24 hours using the Day in the Life survey (see Appendix 1 for surveys). Consumption at posttest ranged from 1.29 times to 4.0 times in the last 24 hours (Table 4). Hayward evaluated impact on four levels of intervention: 1) Harvest of the Month; 2) curriculum integration; 3) after-school setting and 4) a combination of the latter two. Only the 2nd, curriculum integration group, showed a significant a change (0.17 times). LAUSD found and an increase of .31 times but it was not significant.

	Table 4: Results from Contractors that Used the Day in the Life Survey

	Item 
	Pretest mean
	Posttest mean
	Mean difference
	P-value

	Alisal USD  (n=106)
	2.13
	4.00
	1.87
	.0001

	LAUSD
	
	
	
	

	     Intervention  (n=436)
	1.72
	2.02
	.31
	ns

	     Control (n=155)
	1.60
	1.98
	.38
	

	Hayward USD 
	
	
	
	

	Curriculum Integration& After-school (n=48)
	1.13
	1.21
	0.08
	0.74

	Curriculum Integration Schools (n=415)
	1.12
	1.29
	0.17
	0.05

	After-School (n=119)
	0.83
	0.98
	0.15
	0.28

	Only Harvest of the Month (n=122)
	1.03
	1.08
	0.05
	0.75


A group of ten contractors (Table 5) measured consumption using three questions that were included on the Harvest of the Month Survey. These questions, taken from the California Healthy Kids Survey, measured consumption during the last 24 hours (see Appendix 1). Half of the contractors showed a significant difference in the number of times the students (primarily 4th and 5th graders) ate fruit and vegetables in the past 24 hours. A meta-analysis of data from the ten contractors (n=1,322) showed that the number of times fruit and vegetables were consumed increased from 6.71 at baseline to 7.56 at follow-up, close to a full time.  On this type of survey instrument, “time” is typically used as a surrogate for “serving.”

	Table 5: Contractors that used the HOTM survey including the CHKS questions. 

(* indicates p< .05)

	1. ABC Unified School District

	2. Huntington Beach Unified School District*

	3. Los Angeles County Office of Education

	4. Los Angeles Trade Technical College

	5. Monrovia Unified School District*

	6. Mount Diablo Unified School District - After School Program

	7. Newport-Mesa Unified School District*

	8. Orange County Superintendent of Schools*

	9. Santa Ana Unified School District

	10. Ukiah Unified School District*


Fresno USD and the City of Long Beach DHHS also used questions from the California Healthy Kids Survey. Results from Long Beach were significant.

Riverside County Health Services Agency, San Diego Community College, and Kernville Unified School District used the Food Behavior Checklist to assess change in 248 adults. Riverside showed a significant increase in five of the six questions related to fruit and vegetable consumption. 
Del Norte USD, Berkeley USD, and Shasta County Office of Education used the Youth Risk Behavior Survey to assess change in 430 youth. Results were significant for Del Norte and Shasta. 

Alameda County Health Care Services Agency, Nutrition Services used the fee-based Block Dietary Screener. Results were not significant.

The City and County of San Francisco Department of Public Health used the Behavioral Risk Factor Surveillance Survey to assess the prevalence of fruit and vegetable consumption in the Bay area among 66 respondents ranging in age from 12-30 years. The proportion that ate five or more fruit and vegetables in 2006 was 57.6%.This is much higher than the 28.9% reported by 1,767 individuals in California. The average for 53 states and territories
 in 2005 was 23.2%. The sample size and young age of some individuals in the CA sample could have inflated the responses.

Seven contractors estimated consumption using other questions. Some of the items were strong because they were similar to other validated questions. For example, California State University, Chico asked respondents to answer the question: During the past 24 hours, how many times did you eat fruit/vegetables? The results were significant. The other questions were weaker or inappropriate for the respondents. 
Change in factors

Change in factors that influence fruit and vegetable consumption was the secondary outcome of success. These factors included variables like knowledge, preferences, and self-efficacy. Table 3 shows the factors that were measured, the number of contractors that measured each one, the number of contractors that found a significant difference, and number that did not find a significant difference at the intervention sites. Some contractors assessed the difference in pretest means and posttest means for each question rather than creating a summary score. These “by question” analyses are not included in the table. For this reason the sum of the last two columns does not equal the second. Many of the contractors measured the same factor but used different surveys. This did not allow for a meta-analysis of those data. 

	Table 3: Factors Measured, Number of Contractors that Measured the Factor, the Number of Contractors that Found a Significant Difference and Number that did not Find a Significant Difference 2005-06

	Factors 
	# contractors that measured the factor
	# contractors with Significant findings
	# contractors with non-significant findings

	Preferences
	30
	9
	-

	Knowledge
	28
	17
	5

	Self-efficacy 
	22
	6
	11

	Norms
	3
	1
	2

	Attitudes
	2
	1
	0

	Availability
	2
	na*
	-

	Outcome Expectations
	2
	1
	0

	Familiarity
	1
	na*
	-

	Norms - PA
	1
	1
	0

	*na - some contractors did not calculate an aggregate or summary score so the sum of the last two columns does not equal the second.


Preferences

Although more than half of the contractors measured preferences and conducted taste tests only nine showed significant results in the aggregate score. Four of these were for fruit preferences only. Change for the other five included both fruit and vegetables. The other contractors conducted a question by question analysis or did not find a significant difference.

The 10 contractors that used the HOTM survey featured an average of seven fruits and vegetables in their intervention. Five had a significant increase in preferences for one fruit or vegetable featured. One out of ten contractors saw a significant increase in preferences for more than one of the featured produce items. Forty-five percent of the pretest means for featured fruits and vegetables were greater than or equal to 3.5, meaning that the participants already liked the item a lot before the intervention had begun. 

The preferences data were also analyzed to assess familiarity with the fruit and vegetables on the survey. Results showed that three out of ten contractors found a significant increase in familiarity in at least one fruit or vegetable they featured. Over 90 percent of the respondents were familiar with 86 percent of the items on the survey. 

San Francisco USD also found a significant difference in familiarity for four fruits and one vegetable. Analyses were done by item.
Knowledge

Seventeen of the 28 contractors that measured knowledge reported a statistically significant change. Ten of these used the HOTM survey that contains five knowledge questions concerning benefits of fruit and vegetable consumption, nutrient content, and whether or not produce was California grown. Aggregate scores of correct answers showed that participants scored 2.64 at pretest and 3.22 at posttest. The change of 0.58 was significant. Seven of the 17 did not use the HOTM survey. Five of the 28 found no significant difference and six analyzed the data by question. 
Self-Efficacy

There was a significant increase in self-efficacy to consume fruits and vegetables at breakfast, lunch at school, snack, dinner and total self-efficacy for fruit and vegetable intake. Total self-efficacy increased 1.13 points on a 52 point scale.

Overall, six of the 22 contractors that measured self-efficacy found significant results. Eleven did not and five analyzed the data question by question. 

Norms 
Three contractors measured change in norms for eating fruit and vegetables.  Only Orange County Department of Education found results that were significant. The percent of students that indicated their friends like to eat fruit and vegetables increased from 25.5% at pretest to 41.2% at post. 

Orange County also showed a statistically significant difference in physical activity norms. The percent of respondents that indicated their friends liked to be physically active every day increased from 69.9% to 79.1%. 
Attitudes 

Two contractors measured change in attitudes. LAUSD found a significant difference in the proportion of students who believe that vegetables taste good, are healthy for them and like to eat them. California State University at Chico also found a significant difference in the number of students that strongly agree that it is important to eat at least the recommended number of servings of fruits and vegetables a day.
Outcome expectations 

Two contractors measured change in outcome expectations. San Bernardino County DPH, found a significant difference in a question-by-question analysis. The other contractor found no difference.
Availability 

Alhambra found a positive change in availability of fruit and vegetables at fundraisers. Intervention sites sold healthier foods at fundraisers than did control sites.

Qualitative Data

The impact of the Network’s  nutrition education interventions goes far beyond the numbers contained in this report. One nutrition educator corroborated this when she said:  

“Parents have contacted the program teachers and principals, asking for recipe books and other information relating to nutrition.  Parents also reported more requests from their children for the fruits and vegetables to which they were exposed over the course of the program.  These same parents also reported requests for healthier cooking at home, which they have been able to do.  Some students told the program coordinators and teachers that they had duplicated the taste test recipes for younger siblings and other relatives at home.”
Another teacher said:  One student said that she walks with her mom regularly at night as a result of the program.  One of the teachers also organized a walking class period each day before school ends.  The teacher also said she lost weight from walking regularly.

There are many other stories from the field that provide evidence of the Network’s impact. Even though an ideal survey may not be administered in the most rigorous setting, these stories, and others from the field, add evidence that the Network is making a difference.

Discussion

This report summarizes the results of the 2005-06 impact/outcome evaluation. Indubitably, the evaluations this year were much more positive and rigorous than in 2003-04 and 2004-05. A total of 46 contractors submitted evaluation reports compared to 12 and 24 in 2003-04 and 04-05 respectively. The 05-06 participants represented six channels and $49 million in state funding compared to almost $30 million in five channels in 04-05 and $16 million in 03-04. In 03-04, contractors measured change in five factors and one measured behavior. In 04-05, contractors measured change in eight factors and seven measured change in behavior. These increased to nine factors and 29 that measured consumption in 05-06. In 03-04 two contractors included a control school, in their evaluation, compared to seven in 04-05 and 05-06. 

In 05-06, changes in consumption were significant for 14 of 29 contractors that measured behavior. Nine of these reached 1,821 youth and five impacted a mixed group of 565 youth and adults. 
Use of findings

When asked how the evaluation findings would be used, contractors described strategies for improving programs. These strategies included: training educators to implement the same activities across sites; concentrating nutrition education activities in fewer locations rather than more; increasing the number of times FSNE eligible participants were exposed to nutrition education activities or narrowing the target audience. In a program evaluation setting, this type of use is as important as statistically significant change and more useful. 
Limitations and challenges

There were challenges that threatened the validity of some findings. In some cases contractors used questions that were not valid, not appropriate for the target audience and some did an incomplete analysis of their data.
Given that contractors did their own data analysis, it was not possible to assess the integrity of the data or to check to see if the values reported were accurate. This can be minimized by having contractors fax a random sample of surveys to Network staff who could then compare them to the data file sent with the final report.
One contractor administered the survey to a group of adult students from many countries in an English as a Second Language (ESL) class. The results were not credible enough to make meaningful program changes.
While contractors have access to validated surveys, they have voiced discontent with existing instruments, citing a poor congruence between measures and interventions. This includes surveys in other languages. The discrepancy between the stories of success and survey results corroborates this. 
Conclusion 

The Network has developed a standard methodology for conducting a multi-site evaluation. It begins with the articulation of the impact evaluation objective in the SOW and names the factors or indicators of success. This leads to a survey that can be selected from a compendium of surveys and an evaluation design that will show change. The methodology also includes data entry templates, guidelines for analysis and a report template. Trainings and technical assistance are offered throughout the year. While this methodology provides a high degree of standardization, it still allows contractors flexibility to implement interventions tailored to their population.

There is evidence that change in fruit and vegetable consumption and factors that influence it can be attributed to the nutrition education provided by Network-funded contractors.  Increasingly rigorous evaluations may provide additional support for this conclusion.
The Network contractors represent a potent data collection resource. They could be tapped to collect data about indicators that go beyond the individual should USDA guidance reverse its decision about systems, environment, and policy change as an appropriate function for FSNE.

The Network’s impact/outcome evaluation is embedded into the nutrition education programmatic activities. For example, contractors are required to: include an impact evaluation objective in their SOW, conduct impact/outcome evaluation, and to submit reports. This institutionalization of evaluation processes increases the likelihood that it will be ongoing. 

The impact/outcome evaluation methodology can work alongside CX3 to assess individual level changes that are supported by community-based changes. Outcomes of impact/outcome evaluation or similar measures can be used to assess change in knowledge, attitudes, or beliefs This will help determine if nutrition education activities are creating changes needed or are supported by changes in the neighborhood food or physical activity environment. For example, in order for local store owners to increase the amount, variety, and quality of the fruit and vegetables available, they must believe that it will benefit them or their community in some way. They would also need to have the knowledge, skills, and confidence to take the steps to create changes in food availability or marketing practices in their stores.

Additionally, impact/outcome evaluation that is conducted to test direct nutrition education initiatives, can incorporate methods to collect perceptions of supportive environmental conditions in the neighborhood food environment which can inform effectiveness of CX3 activities.  Groups that receive nutrition education and are empowered to make changes in their local food environment can also be part of impact/outcome evaluation efforts, depending on planned activities and program scopes of work.

Recommendations 

Additional survey instruments need to be developed and validated to capture the successes described in the qualitative data. This is a project that will require additional funds. 

A core set of HOTM activities needs to be identified and implemented in a standardized fashion across sites. Without this evaluation results can describe the impact of a constellation of nutrition education activities and not a discreet set.

Over the past three years many contractors have developing a strong capacity to conduct evaluation. However, there are still pockets where assistance is needed to clarify fundamental concepts and practices.
Finally, the results of the evaluations need to be shared more widely with contractors. This can be done by disseminating reports at statewide meetings, at regional meeting or posting them to the website. 
Appendix 1: Survey tools used to measure consumption
The Day in the Life Questionnaire

Edmunds LD, Ziebland S. Development and validation of the Day in the Life Questionnaire (DILQ) as a measure of fruit and vegetable questionnaire for 7-9 year olds. Health Educ Res. 2002 Apr;17(2):211-20.

[image: image7.jpg]Did you have something to eat and
drink for breakfast? (What did you have?)

Draw your
breakfast
................................................ o

Did you eat or drink anything on the way to
school? (What did you have?)
television

yesterday |
\  morning?

walk by car





California Healthy Kids Survey

These three items were taken from the California Healthy Kids Survey Middle School Questionnaire, Module A, Core, Questions A15, A17, and A18. The results, expressed as number of times, should be reported separately for each question and for all questions combined.

	During the past 24 hours (yesterday), how many times did you…

(please circle the number of times)

	12. Drink 100% fruit juices, such as orange, apple or grape?
	0
	1
	2
	3
	4
	5 or more

	13. Eat fruit? (Do not count fruit juice.)
	0
	1
	2
	3
	4
	5 or more

	14. Eat vegetables? (Include salads and non-fried potatoes.)
	0
	1
	2
	3
	4
	5 or more


Youth Risk Behavior Survey (YRBS)

2005 State and Local Standard High School Questionnaire. http://www.cdc.gov/nccdphp/dash/yrbs/2003/questionnaire.htm
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Sample questions from the Kids Fruit/Vegetable Screener© 

(Contact Block Dietary Data Systems-www.nutritionquest.com) 
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BREAKFAST

Piece of fruit, like banana or apple

Canned frui

@ Raisins, fruit roll-ups, or dried fruit
. X Real fruit juice, like orange juice, apple juice or grape ice
. = Fried potatoes, French fries, tater tots or hash browns

DesigrEsper™ by NCS Peason PrnisdnU SA. MarkRefx o

Did you eat or drink any of these
YESTERDAY MORNING, before or at school?

ke fruit cocktall, fruit cup, or applesauce

Other fruit, like grapes, strawberries, melon

Vegetable juice like tomato juice or V-8

Fruits and Vegetables

you ate yesterday

Instructions

1. Think about all of the foods that you ate yesterday!
2. Fill in the circle next to the foods you ate yesterday.

* Remember to think about the fruits and vegetables you ate at home, at school,
after school, at a friend's house, or out at a restaurap?;

* Remember to include fresh fruits and vegetables, Gnd fruits and vegetables
from a can or a jar. Vegetables in soups count oo!






Fruit and Vegetable Module (BRFSS)

These questions are about the foods you usually eat or drink. Please tell me how often you eat or drink each one, for example, twice a week, three times a month, and so forth. Remember, I am only interested in the foods you eat. Include all foods you eat, both at home and away from home.

1.  How often do you drink fruit juices such as orange, grapefruit, or tomato?


	_____   Per day
	_____   Never

	_____   Per week
	_____   Don’t know/Not sure

	_____   Per month
	

	_____   Per year
	


2.  Not counting juice, how often do you eat fruit?
	_____   Per day
	_____   Never

	_____   Per week
	_____   Don’t know/Not sure

	_____   Per month
	

	_____   Per year
	


3.  How often do you eat green salad?

	_____   Per day
	_____   Never

	_____   Per week
	_____   Don’t know/Not sure

	_____   Per month
	

	_____   Per year
	


4.  How often do you eat potatoes not including French fries, fried potatoes, or potato chips?

	_____   Per day
	_____   Never

	_____   Per week
	_____   Don’t know/Not sure

	_____   Per month
	

	_____   Per year
	


5.  How often do you eat carrots?
	_____   Per day
	_____   Never

	_____   Per week
	_____   Don’t know/Not sure

	_____   Per month
	

	_____   Per year
	


6.  Not counting carrots, potatoes, or salad, how many servings of vegetables do you usually eat? 

	_____   Per day
	_____   Never

	_____   Per week
	_____   Don’t know/Not sure

	_____   Per month
	

	_____   Per year
	


Food Behavior Checklist 

Townsend MS, Kaiser LL, Allen LH, Joy AB, Murphy SP. Selecting Items for A Food Behavior Checklist for a Limited Resource Audience. Journal of Nutrition Education and Behavior. 2003; 35:69-82.
The questions on this survey that relate to fruit and vegetable consumption are:

#1. Do you eat fruit and vegetables as snacks? (no/yes, sometimes/yes, often/yes, everyday)

#7. How many servings of fruit do you eat each day? (open ended)
#8. Do you eat more than one kind of fruit each day? (no / yes, sometimes / yes, often / yes, always)

#9. Do you eat more than one kind of vegetable each day? (no / yes, sometimes / yes, often / yes, always)

#10. How many servings of vegetables do you eat each day? (open ended)

#13. Do you eat 2 or more vegetables at your main meal? (no / yes, sometimes / yes, often / yes, always)

Other:

	San Francisco USD - School Health Programs Department
	youth 10-12 years old
	I eat fruit every day - True/false
I eat vegetables every day - True/false

	Orange County Department of Education (Coalition)
	youth 4th and 5th graders
	Did you eat any fruits or vegetables for breakfast yesterday? Yes/No
Did you eat any fruits or vegetables for lunch yesterday? Yes/No
Did you eat any fruits or vegetables for dinner/supper yesterday? Yes/No
Did you eat any fruits or vegetables for snacks yesterday? Yes/No

	El Monte City School District
	youth 5-12 year olds
	They had students turn in empty/eaten fruit and vegetables in the cafeteria to capture the “waste” part of a plate waste study

	Contra Costa County Health Services, Community Wellness and Prevention Program
	adults 18-64 year olds
	How many cups of vegetables and fruit do you usually eat in a day?

	Tulare County Health and Human Services Agency - WIC Program
	not given
	How many servings of fruit does your family eat on an average day?
How many servings of vegetables does your family eat on an average day?

	California State University, Chico (Rural Northern CA Nutrition Network)
	6th (134) and 8th (155) graders / teachers
	During the past 24 hours, how many times did you eat fruit?
During the past 24 hours, how many times did you eat vegetables?

	Del Norte Unified School District
	3rd = 45
4th =  38
5th = 45 
and 15-18 year olds
	In a typical day, how many servings of fruit do you eat?
In a typical day, how many servings of vegetables do you eat?


At a glance:


Purpose: 	Assess change in fruit and vegetable consumption and related factors


Methods: 	Forty-six contractors collected data from 7,862 individuals in six channels. Twenty-nine measured change in consumption using 12 different surveys. They also measured change in 14 factors, primarily knowledge, preferences and self-efficacy.


Results: 	There was a statistically significant increase in consumption for 14 of 29 contractors. Forty-one showed significant change in at least one factor. Qualitative data corroborated these findings.


Discussion: 	Evaluation findings were primarily used to improve programs.
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� Other includes seven contractors that used various measures like: Did you eat any fruits or vegetables for lunch yesterday (yes/no)?


� Templates are available from Andrew Bellow (andrew.bellow@cdph.ca.gov)


� Paired t-test analyses were used in most cases to assess change in pretest and posttest means. Two contractors used a Wilcoxon Signed Rank Test and four used McNemar test to assess change in proportions.


� (# states includes District of Columbia, Guam, Puerto Rico, and the U.S. Virgin Islands in applicable years.)
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