Rationale for Proposed AF Physical Fitness Program:  Body Composition Standards and Measures
Overweight and obesity pose a significant health problem [8], are related to decreased physical fitness performance [WARFIT data], and are quite costly even in the near term [36]

Hierarchy of Body Composition Measures

-Weight for Height, Body Mass Index, and Total Body Fat provide some body composition information, but have significant limitations, especially in regards to health assessment

--Maximum Allowable Weight (MAW)

---Measures only stature and body mass (weight), not fat

---Does not provide the type of mass gained or lost, nor any corresponding health status or effect

---Obsolete and of little value; unfortunately, majority have routine scale readings as ingrained behavior

---Two individuals may have the same stature and mass, but have vastly different levels of health risk

--Body Mass Index (BMI)

---Evidence-based BMI values do correlate to mortality [8, 30]

---Also employs only stature and body mass, not fat

---Previously accepted, but erroneous thinking was that BMI gave an indication of total body fat content and that waist-to-hip ratio reflected body fat distribution [23]

---BMI is practical for the clinical setting; however, it does not account for the type of mass gained or lost, body fat distribution, or the relationship between body composition and health outcomes [14, 48]

---BMI is unable to differentiate those at risk for metabolic syndrome [34]

---BMI misclassifies individuals with high levels of fat-free mass and low fat mass as overweight or obese and thus will misapply prevention/intervention resources and negatively influence morale

---BMI will fail to identify individuals with low fat-free mass, but high fat mass, missing needed intervention

---Recent analyses of AFSPC WARFIT data (5263 males) show that BMI misclassified or failed to correctly identify 29.1% of the sample (Atch 1)

---Time is past to move beyond BMI towards standards based on actual measures of body fat [33]

---Two individuals may have the same stature and mass, hence the same BMI, but have vastly different levels of health risk

--Total Body Fat (%BF)

---Better measure for health than the above as excess levels of total body fat place an individual at risk for disease; obesity levels are considered 25% BF for males and 32% BF for females [14]

---Circumference-estimated %BF is more strongly correlated with physical fitness than weight-height indices [4]

---However, %BF does not provide body fat distribution or fat deposition pattern; one with an android versus a gynoid pattern is at greater risk [6, 14]

---Current DoD %BF taping methodology may “encourage” unhealthy fat (increased neck circumference may increase cardiovascular risk)

---Two individuals may have the same stature, mass, BMI, and %BF, but have different levels of health risk due to different fat deposition patterns

-Regional Adipose Tissue Distribution - Intraabdominal (Visceral) Adipose Tissue (VAT):

--For over a decade it has been well known that regional fat distribution or fat deposition pattern plays a significant role in health risk for myriad diseases [18]

--Fat located in the abdominal region is associated with a greater health risk than peripheral fat, i.e., fat in the gluteal-femoral region [30]

--The android fat pattern is involved in the etiology of metabolic disturbances; specifically, VAT:

---Accumulation is a significant correlate of an altered metabolic profile or the “metabolic syndrome” [6, 16, 31, 34]

---Increases the risk of clinical atherosclerotic diseases and is associated with the accelerated progression of atherosclerosis [19]

---Significantly predicts disease risk factors and morbidity, independent of BMI [7, 14, 16, 18, 31, 43]

---Is metabolically labile; increases in VAT over time, relative to total body fat, are greater than increases in total body fat [20]

Measuring VAT - Use of Abdominal Circumference

-Computed tomography, magnetic resonance imaging, and ultrasound are the most accurate means of measuring visceral fat; however, they are impractical for routine use [30, 42]

-Abdominal circumference (AC) is:

--The simplest and most convenient measure of VAT [23]

--Positively correlated with %BF and intraabdominal fat content regardless of BMI level [6, 7, 17, 21, 23, 48]

--The best anthropometric predictor of VAT and in turn the risk for dyslipidemia, hypertension, insulin resistance, type 2 diabetes, and components of the metabolic syndrome, independent of BMI [1, 9, 23, 40, 48]

--A significantly better predictor of mortality than BMI [45]

--Superior to BMI and waist-to-hip ratio (WHR) [26, 29, 40], “No value in measuring BMI or WHR” [3]

--Highly reproducible [23, 46]

--Unrelated to stature [10, 12, 48]

---In an assessment of 7677 subjects from four different studies, height had very limited, non-significant, influences on the differences in abdominal circumferences between subjects of different stature [12]

---Even if individuals of greater stature tended to have larger ACs, this does not mean they are allowed to have (or should have) larger ACs – because stature does not affect the strong association between abdominal circumference and VAT volume or area

--Related to ethnicity

---Studies show that AC threshold values to define health risk should be lower, not higher for some ethnic groups when compared to Caucasians -- Asian Indian [41, 44], Jamaican [39], Chinese [24, 27, 47], Taiwanese [28], Hong Kong Chinese [25], Mexican (sic) [2, 38], and African-American (females) [15]
---Further research is necessary to quantify these lower thresholds and other ethnic groups thresholds

--Generally age independent [23, 48]  Note: it has been shown that for a given AC older individuals have greater amounts of visceral fat than younger individuals [26, 42]

--Provides a clinically acceptable measurement for assessing a patient’s abdominal fat content before and during weight (fat) loss treatment [7]

--Presents a practical advantage in that most people readily identify with AC, where computation and conceptualization of BMI can be problematic [23]

-Military application:

--Measurement of AC is at least as good as %BF when related to physical fitness performance [WARFIT data]

--Assessment of one circumference measure more efficient than three measures

--Adverse impact on military bearing largely captured by abdominal circumference measure

--Recent analyses of AFSPC WARFIT data (5263 males) show that the use of AC versus BMI resulted in improved classification of health risk, e.g., AC captured members who are “under their MAW” and in the “Normal” BMI range, but have VAT levels that place them at moderate or high health risk (Atch 1)

-NIH guide for correct anatomical location and procedure for measurement of AC (Atch 2) (Locate the upper hip bone and the tip of the right iliac crest.  Place a measuring tape in a horizontal plane around the abdomen at the level of the iliac crest.  Before reading the tape measure, ensure the tape is snug, but does not compress the skin, and is parallel to the floor.  The measurement is made at the end of a normal expiration [30])
Standards, Abdominal Circumference

-1998 NIH-instituted AC thresholds for health risk identification were derived by identifying AC values that corresponded to BMI cut-offs; these are, for a BMI of ≥ 30 kg·m-2 an AC ≥ 102 cm (≥ 40 in) for men, and ≥ 88 cm (≥ 35 in) for women [7, 16, 30]

-Recent research established AC thresholds based on their relation to risk factors for disease rather than BMI; we used these in conjunction with the NIH values to establish thresholds for the AF Physical Fitness GAR body composition values [48] (Atch 3)

--The Green (and high fit Blue sub zone) zone corresponds to a “fit” level where health risk is low

--The Amber zone corresponds to “low-fit” - a moderate health risk level

--This level is considered “Action Level 1” or the first warning level where individuals need to take action to prevent further fat gain due to the development of multiple health hazards [13, 22, 23, 48]

--The Red zone corresponds to “unfit” - a high health risk level

--This level is considered “Action Level 2” or the point requiring fat loss and risk reduction [13, 22, 23, 48]

-It is appropriate to set relatively low action levels (smaller girths) with the aim of delaying the progression of risk [23]

--This is fitting in light of the non-punitive, health-based program proposed here, whose goal is to prevent the progression of disease associated with increases in VAT over member’s career

--The recommended thresholds/action levels are still more lenient than the corresponding BMI value of 22 kg·m-2 which has been defined as a goal for adults to try to maintain to minimize their risk of disease [8]

-Movement from Red to Amber or Amber to Green in the body composition component signifies a reduction in health risk [6, 7, 48] and an important reduction in health care costs [5, 36]

-Physical activity interventions can produce improvements in the metabolically labile VAT as observed in AF WARFIT

--The relative proportion of one’s visceral fat negatively correlates with the amount of energy expended via physical activity [6, 32]

--Physical activity [35] and weight (fat) loss [11] have a preventive effect on abdominal fat accumulation

--High aerobic fitness is associated with lower levels of total and abdominal fat for a given BMI as compared to low aerobic fitness; this suggests routine measurement of aerobic fitness and AC would substantially improve the ability to identify those as health risk [37]

--These two measures are the mainstays in the proposed AF PF GAR program

AC is clearly the best means for assessing the AF Physical Fitness Program’s body composition component

-Use of AC and the new thresholds (beyond 1998 NIH initial standards) are even recognized in the lay literature, recent Aug 2003 issue of Consumer Reports, pg 48

-US Army is considering AC, forthcoming Aug 2003 presentation by Army scientist, “Abdominal Girth and Health Readiness Standards:  Changes to AR 600-9” (bodes well for DoD waiver for AC)

-The AF is poised to set the precedent in the DoD with a significantly improved physical fitness program

--Employs standards in a user-friendly GAR system that are criterion health-based providing levels of disease risk rather than arbitrary pass-fail or minimum cutoffs

--Provides risk assessment to help members improve their health and readiness, not punish or instill fear based negative behaviors at “annual weigh-in time”
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