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INTRODUCTION:  The Center for Disease Control and Prevention reported on December 15, 2000 that the NHANES 1999 data showed 61% of Americans were either overweight or obese, which is an increase of 3% in just one year. (1, 2)  Overweight is defined as a body mass index (BMI) >25, and obesity as a BMI >30. (3) Studies about the prevalence of overweight/obesity in the military reflect a trend similar to the civilian population. (4) A recent cross-sectional study reported 59% of active duty males were overweight. (5) Whether in the military or being a civilian, an increasing BMI carries an increased risk for death for both men and women in all age groups. (6)

     In 1981, Congress directed the Department of Defense to establish policy and programs to insure all active duty members are physically fit, and maintain a professional appearance in uniform. (3) To insure compliance with this directive, in terms of being over one’s maximal allowable weight or percent body fat (men 26%, women 36%), the Air Force established the Weight Body Fat Management Program (WBFMP), known as Air Force Instruction 40-502. 
      Upon entry into the WBFMP, members participate in a 90 day program, that covers nutrition, physical activity, and behavior modification.   Each Air Force base’s Health and Wellness Center (HAWC) determines which program they will use.   Failure to progress through the program can result in an administrative discharge from the Air Force.  In 1999, the Air Force (AF) Personnel Center/ Separations and Retirement Division reported the AF administratively discharged 600 airmen and airwomen for failure to meet body fat standards. (7)

     In the fall of 1999, a health and wellness program developed at Elmendorf AFB called the Sensible Weigh (SW) (8) was placed on the internet.  It was quickly adopted as both a voluntary program and as part of the WBFMP by many bases worldwide.  In August 2000, 31 out of 37 bases reported in an unpublished survey by McKnight that they were using the SW program.  

     Though SW has the basic components of a credible health and wellness program, it has never been evaluated to determine if anyone lost weight.  This study asks that basic question—did participants in SW lose weight?

METHODS:  A survey instrument was developed that covered three areas: participant demographics, dietary habits, and physical activity.  The independent variables were: gender, age, rank, family history of obesity, childhood obesity, how much weight one wanted to lose, how much weight one reported losing, smoking habits, previous participation in a WBFMP, dietary habits compared to the U.S. Department of Agriculture’s Food Pyramid guidelines, and physical activity in terms of frequency, intensity, and duration.  Face validity of the instrument was obtained from a University of South Carolina professor of nutrition.  A reliability correlation of 80.1% for the instrument questions was determined by a test/retest.  IRB approval was obtained from both the Air Force and the University of South Carolina (the study was done while completing an Air Force Institute of Technology residency in Preventive Medicine at the University of South Carolina).

     Following the study protocol, the survey was distributed by the Air Force Chief of Health Promotion as an email attachment sent to each AF Major Command (MAJCOM) Health Promotion Director.  A request was made that it be forwarded to each base’s Health Promotion Manager.  At the base level the survey was downloaded, copied, and distributed to qualified voluntary, active duty members who participated in the Sensible Weigh program for at least 6 months.  The anonymous surveys were collected and mailed to the principle investigator.

     Data was recorded using MS Access 2000 and MS Excel 2000, and analyzed using SAS 8.1.  Single univariate and single effect proportional analysis were used as a first level of evaluation of findings.  Then, multiple variable and stratified tests were applied for evaluation of sub-group variation and confounder control.  All tests were interpreted at the p<0.05 level of significance unless otherwise indicated.
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RESULTS:  Surveys (N=211) were returned from six bases.  The demographics were compared to the AF active duty population in 1999, and the statistics of those administratively discharged for being over the maximal percent body fat. (7)    

Categories of both enlisted/officer and male/female reflected a significant discrepancy between the general Air Force population and those participating in the Sensible Weigh program.  This discrepancy is more pronounced when comparing the Air Force population to those administratively discharged in 1999 for failing the WBFMP standards. (Fig 1 & 2) 

[image: image5.wmf]Percent Weight Loss by Gender

0

20

40

60

80

> 5 lbs.

> 10 lbs.

Percentage

Men

Women

[image: image6.wmf]

Fig 1

          The study results indicate that some degree of weight loss occurred in the majority of participants, with more than 50% reporting a loss of 10 lbs. or more. (Fig. 3)
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Fig 3
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Fig 4

          Eighty-nine participants compared their experience in SW to other programs. Those results are as follows:[image: image10.wmf]

  

    Compared to the general AF population, race was not a significant factor in the SW program or for those administratively discharged. In 1999, only 11.9% of SW participants and 13.7% of those administratively discharged were African-American, while that year 15.4% of the AF population was African-American. (7)

      Age was a statistically significant variable for participations in SW.  Sixty-five percent of the participants were 30 years old or less (73% of all females and 62% of all males), with an additional 28% being between the ages of 31 to 40 years old.  Only 6.6 % were 41 years old or older, of which 4.3% were senior enlisted (E6-E9) and the remaining 2.3% were officers.  

     The majority of participants lost at least 5 lbs (72%) with or without one or both parents being obese.  However, childhood obesity was a hindrance to weight loss.  Those who reported not being obese as a child were 2.13 times more likely to lose 10 lbs. (95% CI [1.28, 4.10], p < .005).  Participants, who were obese as a child, lost 3.74 lbs. less than those who were not obese as a child  (p < .007).  
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     Women lost 4.35 lbs. less than men (p < 003), irrespective of age or rank.  Sixty-five percent of the women, compared to 74.8% of the men, lost 5 lbs. or more.  And  51.7% of the women, compared to 57.6% of the men, lost 10 lbs. or more. (Fig 5)
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Fig 4

     Figure 6 shows participants grouped into 5 categories, with the amount of weight each wanted to lose compared to the amount they reported losing. 

[image: image15.wmf]

Fig 2

     A logistic regression model showed that those who wanted to lose weight had a  statistically significant likelihood of attaining at least a 10 lb. weight loss by increasing their ‘want to lose’ goal for weight loss (RR 1.034, 95% CI [1.011, 1.058], p < .003).  A multiple linear regression model showed a linear relationship exists between the amount of weight one wants to lose, and the actual amount of weight lost (p < .0002).  (Fig 6)    

DISCUSSION: Recent civilian studies suggested that the military population is following the same trend as the nation, toward being more overweight. (4,5) Lindquist reports from the Department of Defense Survey of Health Related Behaviors that 50% of the military were overweight (BMI >24.9) in 1995 and 54% were overweight by 1998, with twice the prevalence for overweight males compared to overweight females. (9)

     If the military population reflects the overweight trend of the nation, and compares the demographics of that trend with those who were administratively discharged for being over the maximal allowable percent body fat, then a disconnect exists (Fig 1 & 2).  Concern regarding this discrepancy was raised in 1998 by Senator Robb, Ranking Minority Member, Subcommittee on Readiness, Senate Committee on Armed Services.  He requested the Government Accounting Office (GAO) review the Department of Defense’s fitness standards, to include the Weight Body Fat Management Programs. (10) The report states, “inconsistent and sometimes arbitrary standards create potential gender and age inequalities.” (10)

     Participants in the Sensible Weigh survey closely reflect the demographics of those who were administratively discharged from the AF in 1999.  (Fig 1 & 2)  That year, 81% of the AF active duty personnel were enlisted, yet they were 98% of the individuals administratively discharged.  The mean percent of enlisted who were administratively discharged for failing the WBFMP from 1996 through 1999 was 97.7%. (7)

      The primary goal of this study—to determine if weight loss occurred in SW participants—was met.  The study shows that 72% of the participants reported at least a 5 lb. weight loss.  Reporting less than 5 lbs. could be physiologic variability in one’s weight, and was not counted as successful weight loss. Fifty-seven percent reported losing 10 lbs. or more, with a mean weight loss for the entire group of 11.8 lbs.  However, this study reveals some disturbing concerns. 

     Air Force females were administratively discharged for being over the maximal allowable percent body fat at a disproportional rate compared to their percentage of the Air Force population. In 1999, women represented about 18% of the Air Force, yet they were 35% of those who were administratively discharged, with a mean of 31% from 1996 through 1999. (7) 

     The Air Force’s Retirements and Separations Division reported that for fiscal year 1999 there were 6,135 Air Force members entered into the WBFMP, representing 1.7% of the AF.  Of those in the program, 4,226 were men (1.4% of the total AF male population), and 1,909 were women (2.9% of the total AF female population).  That year 600 WBFMP participants were administratively discharged from the AF for failing to meet the body fat standards. However, once entered into the WBFMP program, all participants had a reasonably equal chance of being administratively discharged (females 11%, males 9.2%). (7)  

      Annually, each active duty AF member has his or her height and weight recorded.  This data is easily converted to a body mass index (BMI). The maximal allowable BMI for a woman is about 25, and for a male is about 27.7. (10) If an individual exceeds his or her maximal allowable weight, then specific parts of one’s body are measured with a tape, and calculated to determine percent body fat.  If the individual exceeds the maximal allowable percent body fat then they are entered into the WBFMP, as outlined in Air Force Instruction 40-502.  This process might seem to be objective and fair, but is it?

     The GAO study mentioned earlier further states, “Gender adjustments to body fat standards vary and are not based on scientific rationales.” (10) It continues,  “Procedures for determining body fat may not accurately account for gender and racial differences.” (10) These statements, along with others in the study, suggest an individual might ‘unfairly’ be identified as exceeding their maximal allowable percent of body fat.  Compounding this concern is the wide range of percent body fat people have with BMI’s less than 30.  Frankenfield recently showed that individuals with obesity levels of body fat commonly have BMIs below 30.  In this study, 30% of men and 46% of women with a BMI below 30 had obesity levels of body fat as determined by bioelectrical impedance (obesity defined as 25% of body fat for men and 30% for women).” (11) 

     Failure to adequately progress through the WBFMP can result in an administrative discharge from the Air Force.  Such a consequence can be compared to the mortality rate of a disease. For any disease, an annual mortality rate of 10% is high. The ‘career-ending mortality rate’ for those in the WBFMP of the AF for 1999 was a frequency of 9.8%. (7) 

     The goal of any medical intervention is to reduce the morbidity or mortality rate of that particular “disease.”  When people enter the WBFMP, they are exposed to an intervention that should help them succeed in improving their health and lose weight. Unfortunately, the programs used in the AF WBFMP for weight management have never been tested for their effectiveness in meeting the goal of weight loss. Consequently, without a scientifically validated program, and with the military trend toward an increase in weight, more AF members will possibly be exposed to a process that has a 1-in-10 chance of ending their career.      

     It is not known how much weight loss was needed by each participant to successfully complete the WBFMP.  At best, the results of this study represent short-term weight loss, and do not reflect long-term weight loss, which is the goal of a truly successful health and wellness program. (12,13) Consequently, successful participants in SW might regain their lost weight and be entered into the WBFMP again at a future time.  

     Eighty-nine participants compared SW to other programs. (Fig. 4) A favorable response by those who lost a significant amount of weight was expected.  Ninety-eight percent of those who lost 10 lbs. or more gave a neutral to favorable response.  Surprisingly, 87% who were not as successful with weight loss also gave a neutral to favorable response.  It is not known if the favorable response was based on the program itself or the personnel and how they presented the program.  One person who lost 10 lbs. or more reported that SW was worse than other programs. 

     The statistical analysis showed a significant correlation between one’s target for weight loss compared to how much one actually lost.  For those who wanted to lose less than 10 lbs., the mean goal was a 6 lb. weight loss.  The average weight lost for this group was 7.8 lbs.  As the ‘want to lose’ goal increased above 10 lbs., participants experienced a greater amount of weight loss than those whose goal was less than 10 lbs.  

     At some point, the percentage of individuals attaining their ‘want to lose’ goal diminishes with increasing the amount of the goal. A ‘reasonable goal’ of wanting to lose between 11 to 30 lbs. resulted in losing the most amount of weight. (Fig 5)   

Childhood obesity was a barrier in trying to lose weight compared to those who were not obese as a child. In this country, the prevalence of overweight/obese children has doubled from 1973 to 1994. (14) A child who is obese past age 6 has a 50% probability that the obesity will persist, (15) and 70 to 80 % of obese adolescents will remain so as adults. (16,17) Consequently, a large percentage of new AF recruits will have been overweight/obese as children or adolescents, and be at increased risk for exceeding AF standards for maximal allowable weight early in their career.  This may, in part, help explain why 65% of survey participants are less than 30 years old, though older individuals, as a group, have a greater percentage overweight or obese. (18)  

In this study, consistent with the literature in terms of childhood obesity, those who were obese as children lost 3.74 lbs. less than those who were not.  Those who reported not being obese as a child were 2.13 times more likely to lose 10 lbs.  (95% CI [1.28, 4.10], p < .007).  Yet, the majority of participants (72%) reported losing at least 5 lbs. regardless if one or both parents were obese.                  

     The statistical analysis did not show dietary patterns or physical activity as predictors of weight loss. However, The National Heart, Lung, and Blood Institute’s Guidelines on Obesity supports both as key components for weight loss and maintenance of weight loss. (3) In terms of physical activity, 67% reported moderate intensity of physical activity at least three times per week.  This is similar to previously reported data regarding physical activity in the AF. (5) This is consistent with the 2010 Healthy People guidelines for physical activity. (19)   

     Yearly, active duty members are weighed, and have their aerobic fitness measured.  Consequently, the impact of changes in physical activity and nutrition as a part of the WBFMP might not be as dramatic as in the civilian setting.      

CONCLUSION:  The U.S. Air Force has a significant population that is mirroring the national trend of increasing body weight. Like the rest of America, the Air Force has an obesity epidemic.  Unlike the rest of America, the Air Force has fitness and appearance standards that accept weight gain only up to a point.  Once a member exceeds the maximal allowable percent body fat, they enter a non-validated, non-standardized program that carries a 10% career-ending rate. 

     Participants in the AF WBFMP are exposed to various educational programs, with Sensible Weigh as the most frequently used program.  This pilot study of SW  reports that the majority of participants lost at least 10 lbs., and generally received positive remarks from 89 individuals who participated in other programs.

     The limitations of this study include no control group, probable selection bias (voluntary participation), possible recall bias (food diary and physical activity), and no ‘gold standard’ for how much weight one should lose after participation in such a program.

    With the military mirroring the civilian sector with its trend of increasing body weight, should it even have a WBFMP?  Congress has answered that question…the military has no choice.  Therefore, what is important for the military and its members is that individuals be ‘fairly’ identified for participation in the WBFMP based on good science.  And just as important, those who enter the WBFMP have available to them a valid and reliable program that offers the best opportunity to improve one’s health, and lose the required amount of body fat

Bibliography

1.  Mokdad, Ali, et.al. “The Spread of Obesity Epidemic in the United States,

     1991-1998.’ JAMA, October 17,1999, Vol. 282, No. 16, 1519-1522.

2.   Mokdad, Ali, et.al. “The Continuing Epidemic of Obesity in the United States,”

      JAMA, October 4, 2000, Vol. 284, No. 13.

3.  “Clinical Guidelines on the Identification, Evaluation, and Treatment of 

       Overweight and Obesity in Adults.” National Institutes of Health (National

       Heart, Lung, and Blood Institute), September 1998. p. xiv

4.   www.tricare.osd.mil/analysis/surveys/98survey/survey7.html
5. Harrison, Lee, et.al. “Physical Activity Patterns and Body Mass Index Scores     Among Military Service Members,” Science of Health Promotion, Nov/Dec 2000, Vol. 15, no. 2, 77-80. 

6. Calle, Eugenia, et.al. “Body-mass Index and Mortality in a Prospective Cohort   

of U.S. Adults,” NEJM, Oct. 7, 1999,Vol. 341, No. 15, 1097-1105.

7. U.S. Air Force Personnel Center, Separations Branch, Retirements and Separations Division, Randolph Air Force Base.

8. Spahn,  Joanne & Harback, Maureen. The Sensible Weigh, A Lifestyle Change
Program Aimed at Optimizing Weight and Fitness, Elmendorf AFB, AK, 1999.      

9.   Lindquist, Christine et.al.  “Trends in Overweight and Physical Activity among U.S. Military Personnel, 1995-1998.” Preventive Medicine 32, (2001) 57-65.

10. www.gao.gov. Government Accounting Office report—“Improved Guidance           and Oversight Are Needed to Ensure Validity and Equity of Fitness Standards,” GAO/NSIAD 99-9, November 98.

11. Frankenfield, David, et.al.  “Limits of Body Mass Index to Detect Obesity and    Predict Body Composition.”  Nutrition 17, (2001)26-30.

12. Ogden, J. “The Correlates of Long-term Weight Loss: A Group Comparison      Study of Obesity,” Inter. J. of Obesity (2000) 24, 1018-1025.

13. Miller, WC, et.al. “A Meta-Analysis of the Past 25 Years of Weight Loss Research Using Diet, Exercise or Diet Plus Exercise Intervention,” Inter. J. of Obesity (1997) 21, 941-947.

14. Hill, Martha. “Physical Activity and Good Nutrition: Essential Elements for

Good Health,” US Department of Health and Human Services, CDC, 1999.

15. Whitaker, et.al. “Predicting Obesity in Young Adulthood From Childhood and

Parental Obesity.” NEJM 1997;337:869-73.

16. Epstein, LH, et.al.  “Childhood Obesity.” Pediatrics Clinics of  North Amer.

1985;32:363-79.

17. Malina, RM. “Ethnic Variation in the Prevalence of Obesity in North American

Children and Youth. Crit Rev Food Sci Nutr 1993;33:389-96.

18. Aviva, Must, et.al. “The Disease Burden Associated With Overweight and Obesity.” JAMA, Oct. 17, 1999, Vol 282, No. 16, 1523-29. 

19.  “Healthy People 2010.” U.S. Department of Health and Human Services, 

       November, 2000. p. 26.

� EMBED Excel.Sheet.8  ���





� EMBED Excel.Chart.8 \s ���





� EMBED Excel.Chart.8 \s ���





Of those who lost 10 lbs or more, 98%   (N=50) said the program was the same as others, better than most, or the best program they have experienced.  Interestingly, 87% (N=39) of those who did not report losing 10 lbs. gave a similar response regarding Sensible Weigh compared to other programs.  (Fig 4)
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