

1
PAGE  
2

THE EFFECTS OF AN INTENSIVE LIFESTYLE MODIFICATION PROGRAM 
Steven G. Aldana, PhDa, Roger L. Greenlaw, MDb, Hans A. Diehl, DrHSc, MPHc,

Audrey Salberg, RNb, Ray M. Merrill, PhD, MPHa, Seiga Ohmine, BSd, 

Camille Thomas MSa, Janette Olsen, MSa 
aCollege of Health and Human Performance, Brigham Young University, Provo, Utah

bSwedishAmerican Center for Complementary Medicine, Rockford, Illinois

cLifestyle Medicine Institute, Loma Linda, California

dDepartment of Molecular and Microbiology, Brigham Young University, Provo, Utah

Correspondence and requests for reprints should be sent to:

Steven G. Aldana, PhD

276 SFH

Brigham Young University

Provo, UT, 84602-2214

Phone: (801) 422-2145

Fax :
(801) 422-0556

email: steve_aldana@byu.edu

Total word count= 2,981 number of pages= 24   number of tables = 4

ABSTRACT

Background

This study determined the clinical impact of lifestyle change education on chronic disease risk factors within a community. 

Design

Randomized clinical trial.

Setting/Participants

Participants included 337 volunteers aged 43 to 81 years from the Rockford, Illinois metropolitan area.

Intervention

The intervention group attended a 40-hour educational course delivered over a four-week period. Participants learned the importance of making better lifestyle choices and how to make improvements in nutrition and physical activity. 

Main Outcome Measures

Changes in health knowledge, nutrition and physical activity behavior, and several chronic disease risk factors were assessed at baseline and 6 weeks.

Results

Beneficial mean changes in scores tended to be significant for the intervention group but not for the control group. Variables with improved scores included health knowledge, percent body fat, total steps per week, and most nutrition variables. Clinical improvements were seen in resting heart rate, total cholesterol, LDL cholesterol, and systolic and diastolic blood pressure. The control group experienced comparatively small but significant improvements in: health knowledge, systolic and diastolic blood pressure, glucose, and in some nutrition variables. For almost all variables, the intervention group showed significantly greater improvements. 

Conclusions

This lifestyle modification program is an efficacious nutrition and physical activity intervention in the short term and has the potential to dramatically reduce the risks associated with common chronic diseases long term. 

INTRODUCTION

Chronic diseases, such as cancer, cardiovascular disease, stroke, and diabetes, are responsible for most deaths in the United States.1 Approximately 70-90% of these deaths are estimated to be caused by poor nutrition, sedentary living, and tobacco use and are largely preventable.2-4 Despite remarkable pharmacological and technological advances, the greatest improvements in public health in the U.S. will be made by helping individuals adopt and maintain healthier lifestyles. This would include avoidance of tobacco, a healthier, simpler diet, and more consistent physical activity. Such lifestyles are causally linked to the prevention and arrest of cardiovascular diseases, diabetes, and to certain adult cancers; yet, within the U.S., 23% of adults smoke, 77% fail to consume a healthy diet, and 78% are at elevated health risk because they fail to get enough physical activity.5

In an effort to move beyond the treatment-centered medical care model, a progressive health care provider in Rockford, Illinois (SwedishAmerican Health System) has actively supported a variety of lifestyle intervention programs not traditionally found in health care settings. These include the Dr. Dean Ornish Program for Reversing Heart Disease and the Coronary Health Improvement Project (CHIP). Findings from the Ornish Program at Rockford have demonstrated that coronary patients can markedly improve their nutritional and physical activity profiles for at least one year. This, in turn, dramatically reduced their coronary risk.6,7 

The CHIP program is designed for adults in the community.  Its intent is to reduce chronic disease incidence and to improve the overall health of the public by providing a lifestyle change program within a community setting. The program highlights the importance of making better lifestyle choices for preventing, arresting, and reversing many common Western diseases and teaches participants how to implement these choices through a change in diet, physical activity, and smoking. Two evaluations of the CHIP program using one-group pre-test/post-test analysis showed that participants were able to significantly reduce blood pressure, body weight, and total and low density lipoprotein (LDL) cholesterol within four weeks.8,9 These descriptive studies have demonstrated that the program appeared to be able to improve not only coronary risk factors, but also reduce the risks associated with cancer, diabetes, and the metabolic syndrome. Later, a videotaped version of the program was offered to 453 employees at six geographically different work sites. Research from the SwedishAmerican Health System on the effect of the videos mirrored previous reports. Participants experienced significantly improved chronic disease health risks.10 None of these published evaluations, however, used randomization or a control group.  

Using CHIP as the intervention, the SwedishAmerican Health System initiated a large randomized clinical trial in March of 2003 to answer the following questions: Do program participants improve their cognitive understanding of the importance of healthy lifestyles? Do participants improve their nutrition and physical activity behavior? Do participants experience significant improvements in a variety of factors associated with diabetes, hypertension, cardiovascular disease, and cancer? The trial is scheduled to be completed in the fall of 2005. This paper reports on the initial short-term results of the trial as it relates to these questions. 

METHODS

Subject Recruitment and Design


Recruitment was conducted by the SwedishAmerican Center for Complementary Medicine (SACCM) using targeted advertising, marketed through the Centers of Excellence, CHIP alumni groups, corporate client sites, and the SwedishAmerican Medical Group. Recruitment efforts were aimed at adults in the greater Rockford, Illinois metropolitan area. Figure 1 shows the participant progress through the study. To be enrolled, each participant had to be willing to begin the program starting in one month or in seven months. Participants had to be at least 18 years of age. Eligible and interested participants provided informed consent. Participants were highly encouraged to participate with a spouse or significant other. For couples that agreed to participate, the unit of randomization was the couple. For individuals that wished to participate, the unit of randomization was the individual. The allocation sequence was created using a random number generator. Program sign-up and randomization to groups were made by the study coordinator. The study was approved by the Institutional Review Board of the SwedishAmerican Health System.
Intervention


The intervention consisted of the live lecture version of CHIP.8,9 Participants met for four weeks(four times each week for two hours each time(where they received instruction. The curriculum topics cover modern medicine and health myths, atherosclerosis, coronary risk factors, obesity, dietary fiber, dietary fat, diabetes, hypertension, cholesterol, exercise, osteoporosis, cancer, lifestyle and health, the Optimal Diet, behavioral change, and self-worth. 

In conjunction with the lectures, participants received workbooks that closely follow the discussion topics and contain assignments with learning objectives for each topic. These assignments were designed to help in the understanding and integration of the concepts and information presented. In addition, dietitians and medical professionals spoke to the group weekly about the prevention, arrest and reversibility of chronic diseases. Participants had access to scheduled shopping tours at local supermarkets and cooking demonstrations given by a dietitian. 

The presenter of the educational sessions was available to answer questions regarding the presentations, workbook assignments, and the program, with assistance of program staff. Participants were encouraged to follow pre-set dietary and exercise goals. The dietary goal involved adopting a more plant-food based diet that emphasizes largely unrefined “food-as-grown”.  These foods (like grains, legumes, fresh fruits and vegetables), usually high in unrefined complex carbohydrates, were encouraged to be eaten ad libitum. Such a more natural whole-food diet—low in fat, animal protein, sugar, and salt, yet high in fiber, antioxidants and micronutrients and very low in cholesterol—is in stark contrast to the typically rich and refined Western diet. At the same time, program participants were encouraged to progressively implement a 30-min/day exercise program of walking and general fitness. At the completion of the program, participants were encouraged to join the Rockford CHIP Alumni Organization.  


Participants assigned to the control group were screened at baseline and told they would be able to participate in the program in six months. They were again screened after six weeks. 

Measures


Data gathered included demographic, cognitive and behavioral measurements, and physiological outcomes related to chronic disease. Demographic data was collected at baseline. A first step in behavior change may involve increasing awareness of proper health behaviors and knowledge. Specific knowledge regarding health risks, proper eating and physical activity behaviors, and an understanding of the benefits of a healthy lifestyle was assessed with a multiple-choice health knowledge test. The test has previously demonstrated content validity and reliability.8 Information about each of the 30 questions is contained in the textbook, handout materials, and in a CHIP video lending library, so that participants who missed a lecture could still learn the material. The number of correct responses was recorded. Attendance at each of the classes was tracked. 


The intervention was designed to assist individuals in adopting healthy eating and physical activity behaviors. 
To assess dietary intake, the Block 98 full-length dietary questionnaire (Block 98.2, Block Dietary Data Systems, Berkeley, CA) was used. It was originally developed with the National Cancer Institute for research into the role of diet in health and disease and has been continually updated and improved. The questionnaire has been extensively studied and validated.11-13 It is self-reported and optically scanned and scored. The variables measured by this survey include, but are not limited to, the following: daily nutrients from food, percent of calories, fiber from different sources, and food group servings per day.


To ascertain energy expenditure contributed by physical activity, a seven-day self-recorded pedometer log was maintained by each participant. Participants wore the Walk4Life Model 2000 Life Stepper pedometer (Plainfield, Illinois) on a belt at the right hip directly above the right kneecap each day for seven days. Immediately prior to going to bed the pedometer counts for the day were recorded and the number reset. Strike counts from pedometers are a valid and reliable method of monitoring and measuring free-living physical activity.14-16 
The main outcome variables for this study included several chronic disease risk factors. After a 12-hour fast, blood was drawn using a vacutainer (Becton-Dickinson Vacutainer Systems, Rutherford, NJ) by phlebotomists from the SwedishAmerican Health System’s outpatient laboratory. Samples were allowed to clot and then centrifuged. Clinical analyses were completed at the SwedishAmerican Health System laboratory. Lipid analysis followed the lipid standards provided by the Centers for Disease Control and Prevention. Total cholesterol, high-density lipoprotein (HDL), and triglyceride concentrations were determined using Beckman-Coulter instrumentation and methodology. Low density lipoprotein (LDL) values were calculated as follows: LDL = total cholesterol – HDL – (triglycerides/5).17  High-sensitivity C-reactive protein (CRP) was determined using a microplate protocol based on a latex bead enhanced immunoturbidity assay.18,19 Glucose was determined using a Kodak Ektachem. Trained program staff took blood pressure measures; after resting for five minutes, blood pressure was measured using the guidelines set forth by the American Heart Association.20 Weight and height were measured using standard medical weight and height scales recently calibrated by the Biometrics Department of the SwedishAmerican Health System. Percent body fat was estimated using the Tanita TBF- 300A electrical impedance scale.21 

Statistical Analyses 


Cross-tabulations were used to perform bivariate analyses between selected variables, with statistical significance based on the chi-square test for independence (Χ2).22 The t-test method was used for testing differences in means.23 Risk factor cut points (Tables 3 and 4) were previously established24,25 and categorized accordingly. Analyses were performed using SAS version 8.2 (SAS Institute Inc., Cary, NC, USA, 2001). Procedure statements used in SAS for assessing the data were PROC UNIVARIATE, PROC FREQ, PROC TTEST, and PROC GLM. Unless otherwise indicated, statistical significance was based on the 0.05 level.

RESULTS


Analyses are based on 337 participants who completed both baseline and six-week data screenings. Of the 366 participants that were randomized, 29 were lost to follow-up (Figure 1). Drop out rates between groups were similar, and the analysis was not intent to treat. A description of participants in the intervention and control groups is presented according to age, gender, race, marital status, income, and education in Table 1. There were no statistically significant differences between participants in the intervention and control groups for these variables. Ages ranged from 43 to 81 years. The majority of participants were: female, white, married, had an annual family income above $40,000 and had at least some college education. Program attendance from the intervention group averaged 89 percent across all lecture sessions.


Baseline means and mean change scores are presented according to group assignment in Table 2. The mean change in scores within groups through six weeks tended to be significant for the intervention group but not for the control group. This included the variables: total steps per week, resting heart rate, weight, percent body fat, percentage of calories from fat and carbohydrates, fiber from vegetables and fruits, vegetable servings, fruit servings, grain servings, meat servings, and dietary cholesterol. For several variables the change was significant for both groups: health knowledge, calories, total dietary fat, saturated fat, polyunsaturated fat, monounsaturated fat, sodium, systolic and diastolic blood pressure, glucose, serum cholesterol, HDL, and LDL. Mean change in scores through six weeks were not significant for either intervention or control for triglycerides and CRP. We also considered whether the change scores were significantly different between intervention and control groups for each variable. Significantly greater changes were experienced by the intervention group for all variables considered, except for sodium, triglycerides, and CRP. The control group had significantly higher total cholesterol, LDL, and HDL at six weeks. 


Mean baseline, six week, and change scores are presented according to standard health risk cut points for the risk factor variables and intervention (Table 3) and control status (Table 4). This analysis stratifies results according to risk status. Individuals with low risk would not be expected to experience large changes, but risk values considered to be high would be expected to change significantly. For the intervention group, the distributions favorably changed between baseline and six weeks for systolic and diastolic blood pressure, total cholesterol, LDL cholesterol, and fruit and vegetable consumption. Corresponding significant changes in the distributions between baseline and six weeks were not observed in the control group. Mean change scores within baseline risk categories tended to be significant for both intervention and control groups. They were, however, more likely significant in the intervention group and the favorable changes in risk behaviors were generally higher for those in the intervention group. 

DISCUSSION

Findings from this study indicate that prophylactic lifestyle change can result in significant short-term improvements in health knowledge, nutrition and physical activity behavior, and significant improvements in many chronic disease risk factors. Significant improvements in health knowledge among the intervention group were concurrent with improvements in nutrition and physical activity. The number of participants who consumed five servings of fruits and/or vegetables per day doubled as the average participant doubled the number of servings consumed per day leaving only 24% of the intervention group still eating less than five servings a day at follow-up. This is in contrast to Behavior Risk Factor Surveillance data from the State of Illinois, which shows that 79% of Illinoisans fail to get five servings a day.5

Pedometer data shows that the program participants increased pedometer monitored movement by 30%. This improvement in physical activity is corroborated with a significant decrease in resting heart rate, a correlated measure of cardiorespiratory fitness.26 Increases in physical activity can increase heart size, blood volume, stroke volume, and cardiac output.27 

Poor nutrition and sedentary living are associated with a constellation of risk factors, some of which have been identified in the metabolic syndrome, and all of which are known to be linked to diabetes, cardiovascular disease, and cancer.  Improvements in nutrition and physical activity are associated with significant improvements in diabetes risk as whole body glucose tolerance improves, insulin sensitivity increases, and the amount of glucose transporter (GLUT4) increases.28 The number of diabetics (glucose >=126) in the intervention group was reduced by 38%. The reductions in fasting blood glucose, body fat, and body weight reported here are similar to improvements reported from other evaluations of the program.8,9,10
Lower blood pressure, improved blood lipids, and improved cardiac function are directly linked to reduced risk of cardiovascular disease. For every one percent drop in total cholesterol, the coronary risk drops by 2-3%; and for every one mmHg drop in elevated diastolic blood pressure, there is another 2-3% drop in coronary risk.29 On average, the net decrease (between intervention and control group) was 3 mmHg for diastolic blood pressure and 12% for total cholesterol. When only those with elevated baseline diastolic blood pressure (90-99 mmHg) or cholesterol >200 mg/dL were considered, then the net reductions were 7 mmHg and 27 mg/dL (12.2% cholesterol reduction), respectively. Interventions with hypercholesterolemic patients using the National Cholesterol Education Program’s step 1 and step 2 dietary interventions reported, on average, total cholesterol reductions of 10% and 13%, respectively.30,31
Blood pressure changes among program participants were equally dramatic. The baseline prevalence of hypertension in the intervention group was 18.5%, at follow up the prevalence was reduced to 7.5%. The PREMIER Clinical trial used a six month comprehensive lifestyle modification trial to reduce blood pressure.32 Hypertension prevalence at baseline and six months in this study was 38% and 12%, respectively, further supporting the belief that change in nutrition and physical activity can directly impact blood pressure, especially among those who are hypertensive.  Medication monitoring revealed that 12 program participants reduced their blood pressure medication during the intervention suggesting that the program could have produced reductions in blood pressure greater then what was measured. 

Once the lifestyle interventions are completed, recidivism is all too common. This “healthy lifestyle decay” (a reversion to pre-treatment behavior), however, has to be counteracted if long-term benefits of healthy lifestyles are to be realized. The short-term nature of this study sheds little light on long-term adherence, but it does allow for an accurate assessment of the acute benefit of the intervention. If the six-week measurements had been taken at six months, is it possible that the data would not have revealed the clinical impact of the program because some behaviors would have likely regressed? On the other hand, is it possible that some clinical improvements may take longer to express themselves? Only carefully collected follow-up data will answer these questions. 

These observed substantial improvements in behavior and risk are not unexpected. In the intervention, participants attended highly interactive lectures structured around the health belief and transtheoretical models.33,34 Video clips, testimonials, role playing, short presentations from physicians, social support strategies, food selection and planning activities, and other behavior change driven pedagogical activities all helped to encourage participants to enthusiastically evaluate personal behaviors and commit to make changes. To prevent relapse and help participants maintain their new behaviors, the program graduates were invited to participate in the alumni program. This group received a monthly newsletter, held socials, dinners, and special events designed to help participants maintain their new behaviors.   

Despite the observed efficacy of this intervention, shortcomings of the study warrant discussion. Both the physical activity and nutrition data were self-reported. Also, for some variables the control group experienced significant improvement. Small but significant decreases in calories, percent of calories from fat, and sodium grams were found as well as small reductions in blood pressure and glucose. It is plausible that members of the control group may have made some positive lifestyle changes as they anticipated their own program participation some six months later. Further confounding may have occurred in that they may have frequented some of the 30 restaurants in the Rockford area, which offer healthy, “CHIP” menu items. 

This intervention, with a free-living though self-selected population, is an efficacious behavior change intervention in the short-term. Large beneficial changes in health behavior and risk factor levels were observed. Until long-term evaluations are completed, it remains to be seen if these improvements can be maintained and if long-term chronic disease incidence can be reduced. 
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Figure 1. Flow diagram of participant progress
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Table 1. Mean and Frequency Distributions for Selected Demographic Variables According to Intervention Status

	
	Intervention
	Control
	Χ2

P Value

	
	No.
	%
	No.
	%
	

	Age (Mean, SD)*
	50.4
	11.1
	50.8
	11.1
	-0.35

0.7149

	Gender

 Male

 Female
	45

122
	27.0

73.1
	49

121
	28.8

71.2
	0.15

0.7008

	Race

 White alone

 Black alone

 Other
	161

3

3
	96.4

1.8

1.8
	156

10

2
	92.9

6.0

1.2
	4.04

0.1323

	Marital Status

 Never Married

 Married

 Divorced

 Widowed
	12

133

15

6
	7.2

80.1

9.0

3.6
	20

123

16

10
	11.8

72.8

9.5

5.9
	3.40

0.3345

	Annual Family Income

 $0 – $20,000

 $20,001 - $40,000

 $40,001 - $60,000

 $60,000 + 
	13

35

34

81
	8.0

21.5

20.9

49.7
	12

27

40

87
	7.2

16.3

24.1

52.4
	1.74

0.6268

	Education

 < High School

 High School

 Some College

 College Degree

 Post College Degree 
	6

34

58

37

21
	3.6

20.4

34.7

22.2

19.2
	7

45

38

37

43
	4.1

26.5

22.4

21.8

25.3
	7.36

0.1179


*Statistical comparison between mean ages is based on the pooled T statistic.

Table 2. Mean Baseline Scores and Mean Change in Scores through Six Weeks According to Group Allocation

	
	
	Baseline
	Six Weeks
	

	Variable 
	No.
	Mean
	Standard Deviation
	Mean Change
	Standard Deviation
	T Statistic

P Value†

	Health knowledge***   Intervention 

      Control
	167

170
	16.0

14.8
	3.5

3.3
	7.9

0.9
	5.0

3.2
	< 0.0001

0.0087

	Total steps***  
	167

170
	40,583

44,136
	22,777

23,545
	12,080

2,057
	16,909

15,936
	< 0.0001

0.1044

	Resting heart rate (beats/min)*
	162

166
	73.3

72.1
	10.2

10.6
	-2.8

0.2
	10.3

11.2
	0.0009

0.8458

	Weight (lbs)***  
	167

170
	205.4

192.3
	53.6

56.2
	-7.6

-0.3
	4.7

8.5
	< 0.0001

0.5817

	Percent Body Fat***
	163

168
	36.3

34.7
	7.3

7.4
	-8.0

-0.6
	10.6

5.4
	< 0.0001

0.3257

	Calories*
	163

168
	2,079

1,917
	1,031

802
	-350

-146
	859

554
	< 0.0001

0.0091

	% Carbohydrates***   
	163

168
	49.3

51.0
	8.4

8.1
	10.6

0.5
	12.5

6.1
	< 0.0001

0.4994

	% of calories from fat***    
	163

168
	36.3

34.7
	6.6

6.7
	-8.0

-0.6
	10.6

5.4
	< 0.0001

0.3257

	Total dietary fat (gm)***
	163

168
	87.0

76.7
	55.6

42.5
	-28.9

-7.8
	51.6

29.0
	< 0.0001

0.0155

	Saturated fat (gm)***
	163

168
	25.7

21.8
	17.4

12.0
	-10.0

-2.5
	16.5

7.9
	< 0.0001

0.0120

	Polyunsaturated fat (gm)***
	163

168
	20.9

19.2
	14.2

11.9
	-5.9

-1.8
	12.4

8.6
	< 0.0001

0.0305

	Monounsaturated fat (gm)***
	163

168
	33.7

29.8
	21.6

17.1
	-11.7

-3.2
	23.5

13.5
	< 0.0001

0.0144

	Dietary Cholesterol (mg)***
	163

168
	209.6

179.0
	143.1

109.0
	-84.0

-12.0
	157.2

81.2
	< 0.0001

0.2138

	Meat servings**
	163

168
	2.1

1.9
	1.4

1.2
	-0.5

-0.1
	1.4

1.1
	< 0.0001

0.3114

	Fruit & vegetable fiber (gm)***
	163

168
	8.0

8.4
	4.4

5.0
	5.4

0.2
	6.6

3.7
	< 0.0001

0.6175

	Fruit servings***
	163

168
	1.5

1.6
	1.1

1.1
	1.2

0.1
	1.5

0.9
	< 0.0001

0.2162

	Vegetable servings***
	163

168
	3.4

3.4
	2.1

2.2
	1.6

0.0
	2.6

1.8
	< 0.0001

0.8735

	Whole grain servings***
	163

168
	5.5

5.0
	3.1

2.4
	1.0

-0.3
	2.9

1.8
	< 0.0001

0.0773

	Sodium (mg)
	163

168
	2,921

2,700
	1,524

1,223
	-326

-204
	1,181

903
	< 0.0001

0.0124

	Systolic BP (mmHg)*
	167

170
	129.3

128.3
	16.4

16.8
	-7.2

-4.5
	11.9

11.6
	< 0.0001

< 0.0001

	Diastolic BP (mmHg)**
	167

170
	78.5

76.7
	9.3

9.7
	-5.0

-2.3
	8.1

8.2
	< 0.0001

0.0003

	Cholesterol (mg/dL) ***
	166

166
	191.9

189.9
	31.8

38.1
	-14.4

8.9
	28.2

26.5
	< 0.0001

< 0.0001

	LDL (mg/dL)***
	165

166
	121.0

121.7
	29.0

32.6
	-11.2

6.0
	23.0

24.3
	< 0.0001

0.0012

	HDL (mg/dL)***
	166

166
	45.0

45.2
	12.1

10.4
	-3.4

2.9
	7.1

7.2
	< 0.0001

< 0.0001

	Triglycerides (mg/dL)
	166

166
	133.3

114.4
	102.2

86.9
	0.4

0.5
	59.2

55.5
	0.9513

0.9032

	Glucose (mg/dL)
	166

166
	102.8

99.6
	23.1

19.5
	-4.1

-2.4
	15.7

13.0
	 0.0003

0.0335

	CRP (mg/dL)
	162

164
	4.0

3.7
	3.6

3.5
	-0.3

0.0
	2.9

3.2
	0.2407

0.9071


*= p < 0.05 **= p < 0.01 ***= p < 0.001 based on the T statistic assessing difference in mean change scores between groups.

†Evaluating the change in means from baseline through six weeks within categories of group.
Table 3. Intervention Group: Health Risk Prevalence and Change Scores through Six Weeks 

	
	Baseline
	Six Weeks
	
	
	
	
	

	
	No.
	%
	No.
	%
	Χ2

P Value†
	Baseline Mean
	6 Week Mean‡
	Mean Change
	T Statistic 

P Value

	Systolic BP (mmHg)
	
	
	
	
	
	
	
	
	

	 Normal (<120)
	49
	29.3
	79
	47.3
	0.0032
	111.1
	109.2
	-1.9
	0.2458

	
Pre hyperten. (120-139)
	78
	46.7
	67
	40.1
	
	129.3
	122.1
	-7.2
	< 0.0001

	
High (140-159)
	32
	19.2
	17
	10.2
	
	147.8
	134.6
	-13.2
	< 0.0001

	
Dangerous (≥160)
	8
	4.8
	4
	2.4
	
	167.5
	152.1
	-15.4
	0.0001

	Diastolic BP (mmHg)
	
	
	
	
	
	
	
	
	

	 Normal (<80)
	92
	55.1
	127
	76.0
	< 0.0001
	71.9
	69.7
	-2.2
	0.0046

	
Pre hypertensive (80-89)
	53
	31.7
	36
	21.6
	
	83.5
	77.0
	-6.5
	< 0.0001


	
High (90-99)
	20
	12.0
	3
	1.8
	
	93.3
	79.2
	-14.1
	< 0.0001

	
Dangerous (≥100)
	2
	1.2
	1
	0.6
	
	---
	---
	---
	---

	Total CHL (mg/dL)
	
	
	
	
	
	
	
	
	

	
Normal (<200)
	103
	61.7
	131
	78.4
	< 0.0027
	172.0
	166.0
	-6.0
	0.0144

	
Borderline (200-239)
	51
	30.5
	26
	15.6
	
	214.8
	191.6
	-23.2
	< 0.0001

	
High risk (≥240)
	13
	7.8
	10
	6.0
	
	257.3
	214.2
	-43.1
	< 0.0001

	LDL (mg/dL)
	
	
	
	
	
	
	
	
	

	
Optimal (<100)
	42
	25.2
	56
	33.5
	0.1400
	85.0
	87.9
	2.9
	0.6289

	
Above optimal (100-129)
	67
	40.1
	73
	43.7
	
	115.8
	108.0
	-7.8
	0.0019

	
Borderline (130-159)
	42
	25.2
	30
	18.0
	
	142.6
	123.2
	-19.4
	< 0.0001

	
High (160-189)
	14
	8.4
	7
	4.2
	
	172.6
	133.9
	-38.7
	< 0.0001

	
Very high (≥190)
	2
	1.2
	1
	0.6
	
	---
	---
	---
	---

	HDL (mg/dL)
	
	
	
	
	
	
	
	
	

	
High (≥60)
	17
	10.2
	15
	9.0
	0.4793
	70.0
	61.3
	-8.7
	< 0.0001

	
Normal (40-59)
	82
	49.1
	73
	43.7
	
	48.4
	44.3
	-4.1
	< 0.0001

	
Low (<40)
	68
	40.7
	79
	47.3
	
	34.5
	33.5
	-1.0
	0.2222

	Triglycerides (mg/dL)
	
	
	
	
	
	
	
	
	

	
Normal (<150)
	119
	71.3
	115
	68.8
	0.9143
	89.0
	103.8
	14.8
	0.0026

	
Borderline (150-199)
	26
	15.6
	30
	18.0
	
	171.2
	158.4
	-12.8
	0.2084

	
High (200-499)
	20
	12.0
	21
	12.6
	
	286.4
	213.6
	-72.8
	< 0.0001

	
Very high (≥500)
	1
	1.2
	1
	0.6
	
	---
	---
	---
	---

	Glucose (mg/dL)
	
	
	
	
	
	
	
	
	

	
Normal (<110)
	132
	79.0
	137
	82.0
	  0.3221
	93.7
	92.4
	-1.3
	0.3022

	
  IFG (110-125)
	14
	8.4
	17
	10.2
	
	113.9
	106.8
	-7.1
	0.0691

	
Diabetes (≥126)
	21
	12.6
	13
	7.8
	
	152.0
	132.5
	-19.5
	< 0.0001

	Fruit & Vegetable (Serv/d)
	
	
	
	
	
	
	
	
	

	 Low (<5/day)
	108
	64.7
	47
	28.1
	< 0.0001
	3.2
	6.7
	3.5
	< 0.0001

	 Healthy (>5/day)
	59
	35.3
	120
	71.9
	
	7.7
	9.2
	1.5
	0.0015


†Where at least 25% of the cells have expected counts less than five, the P value represents that for the Fisher’s Exact test.

‡Follow-up means are from the same individuals in each baseline risk category. IFG= impaired fasting glucose, BP = blood pressure, CHL = cholesterol, HDL= high density lipoprotein, LDL= low density lipoprotein

Table 4. Control Group: Health Risk Prevalence and Change Scores through Six Weeks  

	
	Baseline
	Six Weeks
	
	
	
	
	

	
	No.
	%
	No.
	%
	Χ2

P Value†
	Baseline Mean
	6  Week Mean‡
	Mean Change
	T Statistic 

P Value

	Systolic BP (mmHg)
	
	
	
	
	
	
	
	
	

	 Normal (<120)
	60
	35.3
	81
	47.7
	0.0842
	111.1
	109.9
	-1.2
	0.4245

	
Pre hypertensive (120-139)
	66
	38.9
	55
	32.3
	
	128.7
	123.2
	-5.5
	< 0.0001

	
High (140-159)
	39
	22.9
	27
	15.9
	
	149.5
	143.6
	-5.9
	0.0011

	
Dangerous (≥160)
	5
	2.9
	7
	4.1
	
	165.4
	144.6
	-20.8
	< 0.0001

	Diastolic BP (mmHg)
	
	
	
	
	
	
	
	
	

	 Normal (<80)
	100
	58.8
	115
	67.6
	0.3010
	70.5
	69.6
	-0.9
	0.2811

	
Pre hyperten. (80-89)
	50
	29.4
	40
	23.5
	
	82.1
	78.4
	-3.7
	0.0015

	
High (90-99)
	18
	10.6
	12
	7.1
	
	93.3
	86.9
	-6.4
	0.0009

	
Dangerous (≥100)
	2
	1.2
	3
	1.8
	
	---
	---
	---
	---

	Total CHL (mg/dL)
	
	
	
	
	
	
	
	
	

	
Normal (<200)
	104
	61.2
	89
	52.4
	0.1335
	164.6
	179.8
	15.2
	<0.0001

	
Borderline (200-239)
	52
	30.6
	52
	33.5
	
	219.8
	222.8
	3.0
	0.4284

	
High risk (≥240)
	14
	8.2
	24
	14.1
	
	259.9
	247.1
	-12.8
	0.0611

	LDL (mg/dL)
	
	
	
	
	
	
	
	
	

	
Optimal (<100)
	46
	27.1
	34
	20.0
	0.4809
	82.0
	94.0
	12.0
	0.0072

	
Above optimal (100-129)
	57
	33.5
	62
	36.5
	
	113.5
	127.3
	13.8
	< 0.0001

	
Borderline (130-159)
	46
	27.1
	45
	26.5
	
	142.7
	144.9
	2.2
	0.5381

	
High (160-189)
	17
	10.0
	22
	12.9
	
	170.4
	166.8
	-3.6
	0.5020

	
Very high (≥190)
	4
	2.4
	7
	4.1
	
	---
	---
	---
	---

	HDL (mg/dL)
	
	
	
	
	
	
	
	
	

	
High (≥60)
	16
	9.4
	25
	14.7
	0.1574
	65.1
	61.6
	-3.5
	0.0450

	
Normal (40-59)
	96
	56.5
	100
	58.8
	
	48.2
	51.3
	3.1
	< 0.0001

	
Low (<40)
	58
	34.1
	45
	26.5
	
	34.0
	39.1
	5.1
	< 0.0001

	Triglycerides (mg/dL)
	
	
	
	
	
	
	
	
	

	
Normal (<150)
	136
	80.0
	133
	78.2
	0.7681
	83.6
	90.7
	7.1
	0.0738

	
Borderline (150-199)
	17
	10.0
	23
	13.5
	
	171.9
	171.4
	-0.5
	0.9645

	
High (200-499)
	16
	9.4
	13
	7.7
	
	262.7
	215.9
	-46.8
	0.0003

	
Very high (≥500)
	1
	0.6
	1
	0.6
	
	---
	---
	---
	---

	Glucose (mg/dL)
	
	
	
	
	
	
	
	
	

	
Normal (<110)
	149
	87.7
	145
	85.3
	0.8034
	94.6
	93.4
	-1.2
	0.1658

	
  IFG (110-125)
	14
	8.2
	16
	9.4
	
	113.2
	109.9
	-3.3
	0.3272

	
Diabetes (≥126)
	7
	4.1
	9
	5.3
	
	175.6
	155.4
	-20.1
	< 0.0001

	Fruit & Vegetable (Serv/d)
	
	
	
	
	
	
	
	
	

	 Low (<5/day)
	105
	61.8
	96
	56.5
	0.3208
	3.2
	3.8
	0.6
	0.0077

	 Healthy (>5/day)
	65
	38.2
	74
	43.5
	
	7.8
	7.3
	-0.5
	0.0460


†Where at least 25% of the cells have expected counts less than five, the P value represents that for the Fisher’s Exact test.

‡Follow-up means are from the same individuals in each baseline risk category. IFG= impaired fasting glucose, BP = blood pressure, CHL = cholesterol, HDL= high density lipoprotein, LDL= low density lipoprotein 
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