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Executive Summary

· The overall goal of the Building Better Bones Program (BBB) is to increase awareness of osteoporosis as a preventable disease by practicing healthy lifestyles: consuming a healthy diet high in calcium and engaging in regular weight bearing physical activity. 
· During the 2007-2008 school year an estimated 4,927 students participated in the BBB Program 
· There was a 7% increase in participation from the 2006-2007 school year.  
· The majority (98%) of participating schools were considered low income.
· Most (98.5%) students were in fifth grade.
· Overall, all knowledge-related questions assessed in the tests showed a statistically significant increase between the pre- and post-tests. 
· Two of the nine questions showed a vast improvement between pre- and post-test:
· Students were 19.6 times more likely to correctly answer the question “What percent Daily Value for calcium do students your age need?” 

· Students were 12.1 times more likely to correctly answer the question “Which activity does not build better bones?”

· Overall, both behavior-related questions assessed in the tests showed a statistically significant increase between the pre- and post-tests. 
· Dairy Consumption

· Almost half (46.1%) of students reported consuming three or more servings from the milk group the previous day on the post-test. 
· Students were 2.3 times more likely to have reported consuming 3 or more servings from the milk group on the previous day after completion of the BBB Program. 

· Two-thirds (66.8%) of students reported that they drank or ate more calcium foods after the BBB Program.  
· Physical Activity

· Over one-third (35.5%) of students reported on the pre-test that they participated in 60 minutes or more of physical activity on the previous day on the pre-test, increasing to just over half (56.5%) after completion of the BBB Program.

· Students were 2.4 times more likely to have reported participating in 60 or more minutes of physical activity on the previous day after completion of the BBB Program. 

· Over three-quarters (78%) of students reported that the BBB Program has helped them become more physically active. 
Introduction

Building strong bones during adolescence and early adulthood is a key defense against development of osteoporosis in later life. The overall goal of the Building Better Bones Program (BBB) is to increase awareness of osteoporosis as a preventable disease by practicing healthy lifestyles: consuming a healthy diet high in calcium and engaging in regular weight bearing physical activity. The BBB Program includes three interactive classroom lessons. 
Program Objectives

Upon completion of the curriculum the students will be able to:

1. Define osteoporosis.

2. Recognize 130% Daily Value as a goal for calcium intake.

3. Identify Percent Daily Value for calcium on the Nutrition Facts Label.

4. Identify the number of daily servings to meet calcium needs.

5. Identify foods that contain calcium.

6. Identify the most important years for building denser, stronger bones.

7. Plan a meal that provides at least 40% Daily Value for calcium.

8. Recognize weight bearing and lifting activities as those that help build and preserve bone. 

9. Participate in at least four activities that strengthen bone.

10. Prepare and keep a physical activity log for at least one week.

11. Identify the recommendation for physical activity: accumulate 60 minutes or more of physical activity at least five days per week, preferably every day of the week.

12. Evaluate the amount of calcium in a chosen meal. 

The Arizona Nutrition Network Local Incentive Awards Projects were selected to develop and implement a three-class curriculum for the BBB Program. The BBB Program curriculum focuses on those behaviors that help to build and maintain bone mass:

Class 1: Identify appropriate dietary guidelines for maintenance of health.

Class 2: Identify adequate amounts and sources of calcium.

Class 3: Engage in daily weight bearing physical activity.

This set of three classes is designed to deliver the osteoporosis prevention messages through interactive, age-appropriate methods. While some information is delivered through mini-lectures, other methods may include educational games, puzzles, word search, videos, and portable exhibits.

Methods

Each child who participated in the BBB Program was given a pre-test prior to the first session, and a post-test after completion of the third session.  Pre-tests and post-tests were not matched as no identifying information regarding the respondent is collected on the test.  The tests contained nine knowledge-related questions and two behavioral questions. The post-test contained two additional behavioral questions to assess if behaviors had changed since the BBB Program.  Odds ratios were calculated for each question in order to determine if there was a statistically significant increase in knowledge from pre-test to post-test. The odds ratios can be interpreted as the student was x times more likely to answer the question correctly on the post-test after attending the BBB lessons.  Odds ratios less than one indicate that a student was less likely to have answered correctly on the post-test. For the purposes of this document, when discussing changes from pre- to post-test using odds ratios, a vast improvement is defined as an odds ratio of 10.0 or greater, and a large improvement is defined as an odds ratio of 5.0 or greater.  P-values based on the odds ratios were calculated and were considered statistically significant at the <0.05 level.  All tests were submitted to the Arizona Nutrition Network in the Bureau of USDA Nutrition Programs at the Arizona Department of Health Services. The tests were entered into Microsoft Access and analyzed using SPSS 16.0. 
Results

	Table 1. Characteristics of Arizona Students Participating in the Building Better Bones Program School Year 2007-2008

	Characteristic                                         
	Number of Students
	Percent of total

	Test
	
	

	Pre-tests
	4,982
	50.6%

	Post-tests
	4,872
	49.4%

	Participating Schools
	77
	

	Income 
Schools with more than 50% of students receiving a free or reduced lunch
	76
	98.6%

	Grade*
	
	

	4th grade
	43
	0.9%

	5th graders
	4,881
	98.0%

	6th graders
	58
	1.2%

	Gender*
	
	

	Boy
	2,573
	51.6%

	Girl
	2,407
	48.3%

	Undefined
	2
	0.0%

	Total Pre-/Post-Tests Received
	9,854
	


*Descriptive statistics are based on the highest number of students who took the pre- or post-test.
During the 2007-2008 school year 9,854 pre- and post-tests were completed.  This breaks down to 4,982 pre-tests and 4,872 post-tests. An estimated 4,927 students participated in the Building Better Bones lessons, reaching approximately 318 more students than the 2006-2007 school year. This translates into a 7% increase in participation.  The majority (98%) of participating schools had at least 50% of students receiving a free or reduced lunch through the National School Lunch Program. Most (98.5%) students were in fifth grade, but the curriculum was also provided to some fourth and sixth graders (0.9% and 0.7% respectively).
Knowledge
As Table 2 shows, all knowledge questions assessed in the tests showed a statistically significant increase between the pre- and post-tests. Two questions showed a vast improvement from pre- to post-test. Students were 19.6 times more likely to correctly answer the question “What percent Daily Value for calcium do students your age need?”, and were 12.1 times more likely to correctly answer the question “Which activity does not build better bones?” after completion of the BBB Program. 
	Table 2. Arizona Students’ Knowledge Before and After Participating in the Building Better Bones Program, 2007-2008

	Question
	Answered Correctly/Affirmatively

Pre-Test                   Post-Test
n= 4,982      %              n=4,872      %
	Odds Ratio
	p value

	What % DV for calcium do students your age need?
	785
	15.8%
	3,827
	78.6%
	19.6
	<0.0001

	How many daily servings from milk group should you have?
	2,397
	48.1%
	4,074
	83.6%
	5.5
	<0.0001

	Which food does not contain calcium?
	2,086
	41.9%
	3,534
	72.5%
	3.7
	<0.0001

	Which fast food item has most calcium and least fat?
	3,472
	69.7%
	3,692
	75.8%
	1.4
	<0.0001

	What is osteoporosis?
	1,071
	21.5%
	3,409
	70.0%
	8.5
	<0.0001

	90% of bone density will be built by what age?
	1,845
	37.0%
	4,017
	82.5%
	8.0
	<0.0001

	Which activity does not build better bones?
	711
	14.3%
	3,251
	66.7%
	12.1
	<0.0001

	How much time should you spend being physically active?
	2,888
	58.0%
	4,275
	87.7%
	5.2
	<0.0001

	How many days per week should you spend being physically active?
	3,360
	67.4%
	4,042
	83.0%
	2.4
	<0.0001


Figure 1 shows the percentage of students who correctly answered the knowledge questions from pre- to post-test. As the figure demonstrates, the percentage of students who correctly answered each question increased from pre- to post-test.  
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Behavior
As Table 3 shows, all behavioral questions assessed showed a statistically significant increase between the pre- and post-tests. 
Dairy Consumption

Just over one-quarter (27.3%) of students reported on the pre-test that they consumed three or more servings of milk products on the previous day, increasing to just under half (46.1%) after completion of the BBB Program.  Furthermore, students were 2.3 times more likely to have reported that they consumed the recommended amount of milk products after completion of the BBB Program. Although just under half of students reported consuming three or more servings of dairy products the previous day on the post-test, two-thirds (66.8%) reported that they drank or ate more calcium foods after the BBB Program.

Physical Activity

The physical activity question has two answers that meet or exceed the minimum recommendations for physical activity: “60 minutes or more” and “2 hours or more”.  Just over one-third (35.5%) of students reported on the pre-test that they participated in 60 minutes or more of physical activity on the previous day on the pre-test, increasing to just over half (56.5%) after completion of the BBB Program.  Furthermore, students were 2.4 times more likely to have reported participating in 60 minutes or more of physical activity on the previous day.  When combining the students who answered that they participated in physical activity for “60 minutes or more” with those who answered “2 hours or more” on the previous day, over two-thirds (69.1%) of students reported on the pre-test that they participated in adequate physical activity, increasing to 80 percent after completion of the BBB Program. Furthermore, students were 1.7 times more likely to have participated in 60 minutes or more, or two hours or more of physical activity after completion of the BBB Program. Additionally, just over three-quarters (78.2%) of students reported that the BBB Program has helped them become more physically active.  

	Table 3. Arizona Students’ Behavior Before and After Participating in the Building Better Bones Program

	Question
	Answered Correctly/Affirmatively

Pre-Test                   Post-Test

n= 4,982      %       n=4,872        %
	Odds Ratio
	p value

	How many servings from milk group did you have yesterday?
	1,362
	27.3%
	2,248
	46.1%
	2.3
	<0.0001

	How much time did you spend being physically active yesterday? (60 minutes or more)
	1,771
	35.5%
	2,753
	56.5%
	2.4
	<0.0001

	How much time did you spend being physically active yesterday? (60 minutes or more / 2 hours or more)
	3,444
	69.1%
	3,872
	79.5%
	1.7
	<0.0001

	Since the BBB Program I eat or drink more calcium foods.
	
	
	3,253
	66.8%
	
	

	The BBB Program has helped me more physically active.
	
	
	3,808
	78.2%
	
	

	I participated in the BBB Program last year.
	1,262
	25.3%
	1,238
	25.4%
	
	


Figure 2 shows the percentage of students who reported meeting the recommendations for dairy consumption and physical activity from pre- to post-test. As the figure demonstrates, the percentage of students who answered each question appropriately increased from pre- to post-test. The questions “Since the BBB Program I eat or drink more calcium foods” and “The BBB Program has helped me to become more physically active” were only asked on the post-test. 
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 Conclusion

The overall goal of the Building Better Bones Program is to increase awareness of osteoporosis as a preventable disease by practicing healthy lifestyles: consuming a healthy diet high in calcium and engaging in regular weight bearing physical activity. The Building Better Bones Program includes three interactive classroom lessons with a focus on osteoporosis prevention. The purpose of this report was to summarize the results of the pre- and post-tests. All students who participated in the BBB Program were asked to complete a pre- and post-test.
During the 2007-2008 school year an estimated 4,927 students participated in the Building Better Bones lessons, with a 7% increase in participation from the 2006-2007 school year.  The majority (98%) of participating schools had at least 50% of students receiving a free or reduced lunch through the National School Lunch Program. Most (98.5%) students were in fifth grade, but the curriculum was also provided to some fourth and sixth graders (0.8% and 0.7% respectively).  

All knowledge-related questions assessed in the tests showed a statistically significant increase between the pre- and post-tests. Four questions showed a vast improvement between pre- and post-test. Students were 19.6 times more likely to correctly answer the question “What percent Daily Value for calcium do students your age need?”, and were 12.1 times more likely to correctly answer the question “Which activity does not build better bones?” after completion of the BBB Program.
All behavior-related questions assessed in the tests showed a statistically significant increase between the pre- and post-tests. Just over one-quarter (27.3%) of students reported on the pre-test that they consumed three or more servings of milk products on the previous day, increasing to just under half (46.1%) after completing the BBB Program. Students were 2.3 times more likely to have reported that they consumed the recommended amount of milk products after completion of the BBB Program. While just under half (46.1%) of students reported consuming three or more servings of dairy products on the previous day on the post-test, two-thirds (66.8%) of students reported that they drank or ate more calcium foods after the BBB Program.  Furthermore, students were 2.4 times more likely to have reported participating in 60 or more minutes of physical activity on the previous day. Additionally, three-quarters (78%) of students reported that the BBB Program has helped them become more physically active.
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