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Do Plump Older Adults have more Years of Healthy Life?
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Abstract

Introduction:  Older adults classified as “overweight” often have lower mortality that those classified “normal” weight.  The association of Plumpness with health status needs more study.    Waist circumference may be a better measure of adiposity than BMI.  
Methods:  In a longitudinal study of older adults, we calculated the number of years spent in the “healthy“ state for 16 health status measures (years of healthy life, or YHL).  Plump persons were compared to thinner persons as defined by BMI or WC.

Findings:  Plumpness was usually associated with lower (worse) YHL for white women, but had positive associations for black women and for men. Plumpness was associated with lower YHL for measures of function, but was beneficial or negligible for mental health and quality of life.  Results were similar for BMI and WC, and the great majority of comparisons did not achieve statistical significance.
Discussion:  Plumpness was not usually associated with fewer years of healthy life.    
Conclusion:  Weight loss recommendations may not be necessary for Plump persons, and should be tailored for gender and race.
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Do Plump Older Adults have more Years of Healthy Life?

1.0 Introduction
Older adults are frequently advised to lose or maintain weight based on their Body Mass Index (BMI).   The usual BMI categories are Underweight, Normal , Overweight, and Obese (defined below), and were established primarily from data on younger persons.  A recent review article notes that many studies of older adults have found that mortality in the overweight category is no worse than in the normal BMI category. 
   The article discussed several research issues involved in this “Plumpness Paradox”, including two that are studied in this paper.  First, BMI may not be the best measure of fatness for older adults, because an increase in body fat can be masked by an age-associated decrease in lean body mass.  A person could thus have a stable BMI despite increasing body fat and decreasing muscle mass.  Body fat also tends to have a different distribution for older adults, with visceral fat increasing with age.   Waist circumference (WC) has been proposed as a surrogate of abdominal obesity, with thresholds of 88 cm for women and 102 cm for men.[1]  These recommendations have not been studied in as much detail as those based on BMI, and in particular it is not known whether the thresholds are appropriate for older adults.   

A second issue is that even if overweight older adults live as long as persons with normal BMI, they may spend those years with higher morbidity or worse physical function. Cross-sectional associations have been found between BMI and morbidity, functional status, and quality of life in the elderly.
 There have been fewer longitudinal studies of associations between weight and health status.    Most such research has focused on  activities of daily living (ADL),  and has resulted in mixed conclusions. 
 
 
 
 
 
 
 
  
    Other important dimensions of health, such as mental health or quality of life, might also be associated with weight.  Some analyses have studied the association of fatness with self-rated health, [Diehr 10] 
   and years without work disability, hospitalization for coronary heart disease, or long-term medication.
  Other studies of older adults have examined  the association of fatness with the incidence of MI, arthritis, diabetes  [9 janssen] , dementia 
, and of a new ADL disability.
   These studies have usually found higher risks among obese individuals, but more mixed results among the overweight.

We report here on a longitudinal study of fatness and years of healthy life in older adults, which used a variety of definitions of healthy life, and used both waist circumference and BMI.   We hypothesized that plumpness (moderate  BMI or WC) would be associated with similar years of life (YOL) and years of healthy life (YHL) compared to Low BMI or WC; that is, we expected the “Plumpness Paradox” to hold for health status as well as for mortality.  Obese older adults are expected to have fewer (worse) YHL.  We expected that results for waist circumference would be similar to those for BMI.  Results were expected to be different for men and women, and for blacks and whites.  We expected results to differ when based on different definitions of Years of Healthy Life (YHL   [Annette’s cognition hypothesis here?]
2.0  Methods 
2.1 Data  
2.1.1 Study Sample


Data came from the Cardiovascular Health Study (CHS), a population-based longitudinal study of risk factors for heart disease and stroke in 5888 adults aged 65 and older at baseline.
  Participants were recruited from a random sample of Medicare eligibles in four U.S. communities, and extensive data were collected during annual clinic visits and telephone calls.  The original cohort of 5201 participants, recruited in about 1990, had up to ten annual clinic examinations.  A second cohort of 687 African Americans from 3 of the original communities, enrolled in about 1993, had up to seven annual examinations.  Follow-up was virtually complete for surviving participants.
  The current study involves 4830 whites (10 years) and 904 blacks (cohort 2 plus 217 from the originally cohort,  all followed 7 years). Persons who were not black or white, or were underweight  (BMI <18.5) were removed because of their small numbers.  Missing longitudinal data were imputed by interpolation between two known values, where possible.  Otherwise the missing value was imputed from the person’s last available value, date of death, and from self-rated health, which was measured more frequently than the other variables.  More detail is given elsewhere
  and in Appendix A.   
2.1.2 Outcome Measures  (dependent variables)

The sixteen outcome variables used in this study, common descriptors of health status that were measured annually, are shown in Table 1. The variables addressed the domains of  physical, social, mental, and emotional health, physical function, health behaviors and quality of life.   Most are patient-reported outcomes, but cognition, timed walk, and hospitalization were determined externally.  Each value was dichotomized into Healthy (1) or Sick (0), using standard thresholds where available, or choosing new thresholds that ensured sufficient data for each level of fatness.  Persons dead at the time of the measure were also coded as 0.  The outcome measure for each person was the sum over time of these values.  This sum, referred to as years of healthy life or YHL, may be interpreted as the number of years in which the person was healthy (by each definition), from the period starting 6 months before baseline, to the period 6 months after the study end.  A white person may have from 0 to 10 years of healthy life, and blacks have a potential range of 0 to 7 years.  Survival, or years of life (YOL) is a special case of YHL.    


[Table 1 about here].  

2.1.3 Measures of Fatness (independent variables)

Height, weight, and waist circumference (WC) were measured at baseline.  Body mass index was calculated as weight in KG divided by the square of height in meters.  Fatness was categorized on the basis of BMI, using standard thresholds:  normal (18.5-24.9), overweight (25-29.9), or obese (30+).
  (Persons with BMI below 18.5 were excluded from this study).   To avoid judgmental labels, we renamed the three categories as Low, Moderate, or High BMI.  (Moderate will sometimes be referred to as Plump).  To categorize fatness as measured by WC in a comparable manner, we defined three groups (Low, Moderate, and High WC) of equal size (tertiles).  To ensure adequate numbers in each category, tertiles were defined separately for white women, black women, and men.  For white women, Low WC was < 84.5 cm, Moderate was 84.5 to 96.4, and High was over 96.4 cm.  The comparable thresholds for black women were 94.0 and 107.5, and the thresholds for men were 93.0 and 101.5.   About 65% of persons were in the same fatness category for both BMI and WC.  There were few major discrepancies:  21 persons had High BMI with Low WC, and 56 had Low BMI with High WC.  The two measures of fatness are thus similar but not identical.  See Appendix B for more detail.
2.1.4 Covariates

Baseline age, smoking history, and whether the person had lost 10 or more pounds in the year prior to baseline were included in the regression models, because they are usually  related to both worse health and lower weight.  For analysis, smoking was coded 1 for never smoker, 2 for former smoker, and 3 for current smoker.    
2.2 Analysis

The primary analysis regressed YHL (the dependent variable) on dummy variables representing Moderate and High BMI (or WC), controlling for baseline age, log age, smoking, and weight loss.  (Two age terms were included to permit non-linear relationships).  Separate regressions were performed for BMI and WC.  Moderate fatness (Moderate BMI or WC) and extreme fatness (High BMI or WC) were thus compared to the reference category  (Low BMI or Low WC).  Because the analysis was by linear regression, the regression coefficient for “Moderate” may be interpreted as the difference in YHL between Moderate and Low fatness, in years. Trends in the regression coefficients for Moderate were graphed, and coefficients which were significant at the .10 level (2-tailed alternative) were displayed.   Although YHL has a truncated distribution (YHL cannot be greater than 10 for the initial cohort or 7 for the black cohort), the sample size was large enough for the central limit theorem to guarantee that the regression coefficients were normally distributed.
  Preliminary analyses indicated that there were strong interactions between sex, race, and fatness.  To make the results easier to understand, all regressions were performed separately by sex and race.  
3.0 Findings
3.1  Descriptive statistics

Table 2 shows descriptive information by sex, race, and BMI category.  For example, there were 1037 white women with Low BMI at baseline.  Their mean age was 73.0 years, 16% were current smokers, and 13% had lost 10 or more pounds in the previous year.  In the ten years after baseline they averaged 9.09 years of life, and spent 6.29 years satisfied with the purpose of life.  Black women with low BMI (shown in the lower half of the table) averaged 4.30 of a possible 7 YHL for SPL.  For both sexes and races, the sample size was largest for Moderate BMI.  Mean age and current smoking were highest for persons with Low BMI.  Survival  (years of life, or YOL) was lowest for the Low BMI category.  The lines labeled Alive through TWLK show the mean years of healthy life (YHL) for each variable, ordered approximately by the  difference in YHL between Low and Moderate BMI.  
Table 3 is similar to Table 2, but persons are classified by Waist Circumference (WC) tertiles instead of BMI.  As in Table 2, low fatness was associated with higher age and smoking, but patterns for weight loss were inconsistent.   For women, low WC  had the highest YOL, but this was not true for men.    
[Table 2 and Table 3 about here]

3.2 Results for YHL

To determine the effect of fatness while controlling for confounders, we regressed each YHL measure on dummy variables representing Moderate and High fatness as well as age, log age, smoking and recent weight loss.  The coefficient of Moderate term represents YHL in the Moderate group, minus YHL in the Normal group, adjusted for age, smoking, and prior weight loss.  Figure 1 shows the regression coefficient.for each variable, by sex and race, when fatness is defined by BMI. To permit an easier assessment of the patterns, the variables that turned out to be most favorable to the Moderately fat are shown at the left and the least favorable at the right.  The topmost panel, for white women, showed that most effects were near zero, but that the preponderance were negative.  The variable at the far left is the coefficient for “Alive”, and is near zero, meaning that mortality was similar for the Moderate and Low BMI.  At the far right, the coefficient for TWLK was -.36, meaning that the Moderates averaged .36 fewer years  in the following 10 years in which they could walk 15 feet in 10 seconds or less.  The coefficients for white women tend to be small or, for variables at the right, negative.  The trends are quite different for white men, black women and black men, where the coefficients are usually positive, indicating that the Moderate BMI group had more YHL than the Normal BMI group.


[Figure 1 about here]

Table 4, columns 1 and 5, shows the actual regression coefficients for the fatness variables in Figure 1.  Only the statistically significant regression coefficients (p<0.10 for a 2-sided test, which is equivalent to p<0.05 for a 1-sided alternative) are shown.  Most of the coefficients were not significantly different from zero.   Similarly to the trends in Figure 1, the significant coefficients for white women were negative, and those for black women and for men were usually positive.  The entire set of regression coefficients are in Appendix Table 1.


[Table 4 about here]  

Figure 2 is similar to Figure 1, except that the fatness categories are defined by WC instead of by BMI.  The trends are similar to those in Figure 1, with most terms being small. The preponderance of terms is again negative for white women, but positive for the other groups.  The statistically significant coefficients for Figure 2 are shown in columns 2 and 6 of Table 4.  Coefficients were negative for white women, but were rarely significant for black women or for men.



[Figure 2 about here]


For completeness, Table 4 also presents the significant regression coefficients for High BMI (columns 3 and 7) and High WC (columns 4 and 8).  These coefficients are always negative, indicating that high fatness was significantly associated with lower YHL on many of the measures.  

3.3 Summary of Significant Regression Coefficients

We next consider the various regressions as replicate analyses.  Table 4 had 16 lines for 4 sex by race groups by 4 fatness categories = 256 coefficients, 128 for Moderate fatness and 128 for High fatness.   When restricted to the Moderate analyses, only 16 of 128 were positive (14 for BMI and 2 for WC) and 16 of 128 were negative (5 for BMI, 11 for Wc).  Thus, in the great majority of analyses, Moderate fatness was not significantly different from Low fatness, and the significant results were equally likely to be positive or negative.  Of the High fatness analyses, only 1 coefficient was significantly positive (mortality for black men) and 63 of the possible 128 were significantly negative.  High fatness was thus generally associated with lower YHL.  (See Appendix Table A10).
4.0 Summary and Discussion


4.1 Over-all.  
Differences in YHL between the fatness categories were examined for 16 measures of YHL, in 4 race by sex groups,  using two measures of fatness (BMI and WC).   The major question was whether Moderate fatness was associated with fewer years of healthy life.  Moderately fat persons had 14 significantly positive coefficients and 16 significantly negative coefficients, while the remaining 90 coefficients were not significantly different from zero.  The few significant negative associations were primarily for white women.  The “Plumpness Paradox” was thus found to hold for health status as well as for mortality.  High fatness was significantly associated with worse outcomes in about half of the comparisons.  These results are next summarized by different features of the study design.
4.2 Sex and race
As expected, women had higher YOL and YHL than men (see Table 1).  Fatness was negatively association with YHL for white women, but was usually non-significant or positive for white men and for black men and women.   It is unclear why white women with Moderate BMI or WC had more negative results than black women or men.  It is possible that additional body weight has more biological consequences for white women than for other groups.  Sex and race differences in visceral adipose fat have been documented, which may be related to these findings.  
   Alternatively, because most of the health measures were self-assessed, it might also be that white women are more likely to consider overweight as a negative health characteristic, and so fatter women tend to down-rate their health.  Arguing against this response bias explanation, however, is the finding that YHL based on the timed walk, negatively associated with weight, was not self-reported.  
The results are not directly comparable for blacks and whites because of the greater sample size and longer follow-up for whites.  In addition, only three of the four study communities had a second cohort of blacks, meaning that differences among communities can not be expected to average out when races are compared.
Note that the sex and race differences were not tested formally here, because the regressions were done separately by sex and race.  That choice was made because of the significant interactions between race, sex, and outcomes that were seen in preliminary analyses (not reported here).  On balance, white women had different health associations with Moderate fatness than did black women or black or white men.
4.3 YOL vs YHL 
Fatness was rarely significantly related to survival (3 significant positive results and 1 significant negative result for the 16 regression coefficients for YOL in Table 4).  Fatness was more often related to YHL based on the other measures.   In the most extreme case, for the timed walk, 9 of the 16 regression coefficients in Table 4 were significantly negative.
4.4 Different measures of health
This analysis used 16 different definitions of YHL, some of which had previously been found to be associated with fatness and some which had not been studied in this way.  Variables were ordered approximately by the average effect of Moderate fatness.  In this sense, SPL, FLW, SOC, ALIVE, and DEP had the least negative (or most positive) associations between fatness on YHL, while EXSTR, IADL, BLOCK, ADL, and TWLK had the most negative associations.   Fatness thus tended to have positive associations with mental health and quality of life, but negative associations were observed for measures of function.   [Sentence about Annette’s hypothesis about cognition].
4.5 BMI vs WC

BMI and WC are both measures of fatness, and had fairly similar performance, with two thirds of the persons categorized the same way by either measure.  Among the Moderate fatness group, results using BMI were substantially more favorable than those for WC.   BMI had 12 positive and 5 negative coefficients, compared with 2 positive and 11 negative for WC.  These differences may be in part because the BMI thresholds were the same for all persons, while the WC thresholds were sex- and race-specific.   Using tertiles of BMI instead of the traditional categories made little difference in assigning persons to fatness groups. Thus, using BMI tertiles would not have changed the results very much.  (See Appendix B).    The review paper [1] also noted that WC controlled for BMI was sometimes considered to be a measure of visceral fat, while BMI controlled for WC was a measure of lean muscle mass.  We found support for this supposition, although a full analysis was beyond the scope of this paper.  (See Appendix B).   
4.6   Interpretation of individual coefficients

The coefficients in Table 4 represent the adjusted difference in YHL from the low fatness group, in years.   Most of the cells in Table 4 are blank, indicating no significant difference.   The significant negative coefficients are generally small  (less than a year) for persons with Moderate fatness.  The coefficients for high fatness tended to be larger.  The statistical significane of these coefficients should not be over-interpreted because of the problem of multiple comparisons.  There were 256 coefficients in Table 4, and 10% of them would have been expected to be significant by chance alone.  After a conservative Bonferroni correction, shown in Appendix Table A, there were only 31 statistically significant coefficients, and all were negative (only 4 for the Moderate fatness group).   Of the 16 variables, some of course had larger coefficients than the others.  Under the theory of order statistics, 
 however, the largest coefficients was not significantly larger than would have been expected under the null hypothesis that all measures of YHL had similar relations to fatness.  See Appendix C for more detail.   Thus, unless the reader hypothesis about a particular variable and subgroup before examining these findings, the coefficients should be only used to detect patterns rather than to identify the variables most sensitive to fatness.  

With these caveats, we note that SPL had the most significant positive associations (5 of 16 coefficients), followed by DEPR and BED (2).  The highest number of significantly negative coefficients was for BLOCK (11), ADL and TMWLK(9), and IADL (8).   The most “positive” outcomes may be thought of as mood-related while the most negative outcomes represent primarily physical function.  Appendix Table A10 has more information about the breakdown of these counts.  
4.7. Positive findings
The positive regression coefficients indicate cases where being overweight seemed  protective.  The review paper lists many possible mechanisms relevant to this possibility. [1]  The fact that none of the positive coefficients was significantly different from zero after the Bonferroni correction indicates that the positive results were not the strongest associations and so might be due to chance.  It is important not to over-interpret these results without further confirmation.
4.8 Implications

The observational nature of this data makes it difficult to draw conclusions about how to optimize the health of older Americans.  Our research showed differential effects of Moderate and High fatness in different groups defined by sex and race, including some cases where Moderate fatness was associated with greater health or well-being.  This "disparities" aspect of the "Plumpness Paradox" encourages researchers and policymakers to attend more to population differences.  Most weight reduction counseling is based on the assumption that weight loss to a normal level is beneficial for all people.  This may not be true in all cases:  even if weight loss improved health outcomes among older white women, this would not ensure that black women, black men, or white men would experience the same benefits.  We suggest that completed or ongoing interventions analyze results based on race and sex categories, and that future interventions be designed to measure different effects in different groups.
4.9 Limitations
The regression analyses used here might not be considered ideal for any one outcome variable.  We chose to perform the same analysis for every variable, to allow comparisons.  The large number of regression coefficients presented makes it unwise to emphasize any particular regression coefficients, but  consistency across the race and sex groups may support to a particular variable as a candidate for future confirmatory research.  Only 3 communities had an enriched sample of blacks, further limiting comparison of blacks to whites.  Standard errors for the regression coefficients are available from the authors.  The analysis does not identify the optimal BMI or WC, but it does suggest that different values may be needed by sex and race.
 4.10  Conclusions  

Even though they lived as long as thin older adults, obese older adults had significantly fewer years of healthy life on many measures of health status.  Moderately fat older Americans, on the other hand,  lived as long as thinner persons, and usually experienced as many years of healthy life.  Thus, the Plumpness Paradox was seen to hold, especially for men and black women, and for domains of health other than physical function.  Significant differences that were detected were sometimes positive, and were usually small.  More than 77% of the study population had low or Moderate BMI.  If one accepts that only High fatness older adults are at risk for negative health consequences from their weight, then fewer than a fourth of older adults may merit attention or treatment.  Given our observational findings about mortality and health, weight loss recommendations should be tailored to the appropriate sex and race group, and may not be necessary for Moderately fat older adults.   Further research should search for optimal levels of BMI and WC for older adults, which may differ substantially by sex and race.
Table 1. Definitions of “healthy”, based on 16 health-related variables
	Name
	Definition of “Healthy”

	ALIVE 
	Alive  (survival = years of life = YOL)

	SPL
	A score of 1 to 4 on a 10-point scale rating satisfaction with the purpose of life 

	FLW
	A score of 1 to 3 on a 6-point scale of the feeling about life as a whole 


	SOC
	Fewer than 8 points on the 24-point social support score 

	DEP
	A Center for Epidemiologic Studies Short Depression score < 10  
  

	BED
	No days spent in bed in the previous two weeks 

	FLUSH
	Had a flu shot in the previous year 

	COG
	A Modified Mini Mental State Examination score above 89 


	HOSP
	Not hospitalized in the previous year 

	EVGG
	In excellent, very good, or good self-reported health

	LEV
	A  score <2 on the 10 point modified Stressful Life Event stress score. 
   Life events, occurring either to the person or to a significant other, include moving, death (of significant other), illness, worsening relationship, financial changes, robbery, caregiving, job change, new grandchild, or other stressful event.  

	EXSTR
	No problems with extremity strength - lifting, reaching, or gripping 

	IADL
	No difficulties with instrumental activities of daily living—heavy or light housework, shopping, meal preparation, money management, or telephoning 

	BLOCK
	Walking more than 4 blocks per day, on average 


	ADL
	No difficulties with activities of daily living - walking, transferring, eating, dressing, bathing, or toileting 

	TWLK
	Able to walk 15 feet in less than 10 seconds (measured) 
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table 4


[image: image3.emf]Table 4   Adjusted Difference between Medium and Low YHL 

(In years; negative values favor Low Fatness)

   

Med BMI Med WC Med BMI Med WC

white ALIVE -0.08 -0.09 0.26** 0.05

SPL 0.09 -0.21 0.32** 0.19

FLW 0.02 -0.17 0.30** 0.09

SOC -0.01 -0.03 0.28* 0.11

DEP -0.10 -0.40*** 0.26* 0.15

BED -0.08 -0.22** 0.29** 0.11

FLUSH 0.08 0.22 0.21 0.08

COG -0.02 -0.12 0.20 -0.08

HOSP -0.08 -0.24** 0.06 -0.11

EVGG -0.11 -0.35** 0.26 0.10

LEV -0.19 -0.32** -0.06 0.21

EXSTR -0.11 -0.37** -0.02 -0.09

IADL -0.39*** -0.51*** 0.03 -0.02

BLOCK -0.53*** -0.58*** -0.26* -0.29*

ADL -0.30** -0.55*** -0.05 -0.16

TWLK -0.36*** -0.67*** -0.05 -0.08

black ALIVE 0.04 -0.07 0.42** 0.11

SPL 0.60** 0.42* 0.50* 0.71**

FLW 0.33 0.12 0.36 0.35

SOC 0.28 0.40 0.06 -0.19

DEP 0.63** 0.21 0.23 0.41

BED 0.26 -0.08 0.46* 0.13

FLUSH 0.35 0.05 0.12 -0.13

COG 0.38 -0.08 0.51 0.45

HOSP 0.12 0.00 0.43* 0.15

EVGG 0.70** 0.15 0.25 0.27

LEV 0.17 0.34 0.04 0.02

EXSTR 0.59* 0.35 0.40 0.28

IADL 0.16 0.07 0.47 0.36

BLOCK 0.24 -0.22 0.20 0.12

ADL 0.16 -0.17 0.09 0.10

TWLK 0.26 0 -0.31 0.13 -0.19

* p<.10; ** p<.05; *** p<.01

Female Male


Figure 1
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Figure 2

[image: image5.png]Mean Excess YHL

585
Srewsy
*oelq

Additional YHL for Plump WC (Moderate - Low)

a[ew aaym

ERE
il
a[ew yoelq

Health Measures

;_
Ia
£

'

a9ey pue xas





Appendix A.

Missing Data


In CHS, most measures were taken annually from 1990 to 1999.  However, self-rated health was measured semi-annually from 1990 to 2005, and complete mortality was available (for the current analysis) through 2007.  We imputed missing self-rated health data and used that, where necessary, to help impute data for the other variables.  For self-rated health, we coded the original response categories (excellent, very good, good, fair, poor) to 95, 90, 80, 30, and 15.  These values represent approximately the percent probability that a person in this state with be in excellent, very good, or good health in the following year.   Under the assumption that a dead person is not healthy, and will not be healthy next year either, we can assign a value of 0 to values that were not made because the person had died.  After this recoding, we imputed missing data by interpolation over time, whenever there was a valid value before and a valid value or death after the missing data.  The remaining unimputed data, for persons alive but missing at the end of the sequence, we used last observation carried forward.  Because so much information was collected after 1999, we rarely had to impute missing data from 1990 to 1999 by extrapolation (less than .3% of the time).  We are thus comfortable with the imputation for EVGGFP.   


For the other variables, each variable was transformed to a new scale representing the probability of being in excellent, very good, or good health, deaths were set to zero, and data were interpolated.  Data missing at the end of the sequence for persons still alive was imputed as the average of the last available observation from the variable of interest and the estimate from self-rated health at that time.  These were both on the same scale because of the transformation.  After imputation, the variables were transformed back to the original scales.  

Missing data for three variables were imputed differently.  Flu shot is not associated with self-rated health. Social support and life events were not measured as often as the other variables.  These variables used a regression of the person’s known values on time to impute missing data, as illustrated elsewhere. [reference 18, qol at eol] 
Appendix B  BMI and WC categories.
Fatness was categorized on the basis of BMI as normal (18.5-24.9), overweight (25-29.9), or obese (30+).
  (Persons with BMI below 18.5 were omitted from this study).   To avoid judgmental labels, we renamed the three categories as Low, Moderate, or High BMI.  (Moderate will sometimes be referred to as Plump).  To categorize fatness as measured by WC in a comparable manner, we defined three groups (Low, Moderate, and High WC) of equal size (tertiles).  Preliminary analysis suggested that, to ensure adequate numbers in each category,  tertiles needed to be defined separately for white women, black women, and men.  For white women, Low was < 84.5 cm, Moderate was 84.5 to 96.4, and High was over 96.4 cm.  The comparable thresholds for black women were 94.0 and 107.5, and the thresholds for men were 93.0 and 101.5.    

Appendix table 11 (first part) shows that there was fairly good agreement between the two measures of fatness.  About 65% of persons were in the same fatness category for both BMI and WC.  There were a few major discrepancies:  21 persons had High BMI with Low WC, and 56 had Low BMI with High WC.  The two measures of fatness are thus similar but not identical.
BMI and WC are both measures of fatness, and had fairly similar performance, with two thirds of the persons categorized the same way by either measure.  There were more positive results for BMI than for WC (20 vs 6) and more negative results for WC (96 vs 71).   These differences may be in part because the BMI thresholds were the same for all persons, while the WC thresholds were sex- and race-specific.   We used the traditional categories for BMI.  If we had used  tertiles of BMI instead of the traditional categories, the thresholds would be 23.8 and 27.6 for white women, 26.6 and 31.6 for black women, and 24.7 and 27.6 for men combined.  Two thirds (66.7%) of persons would be in the same weight category by both BMI and WC, and 53 cases would have had a bad mismatch (50 high BMI and Low WC, 3 with low BMI and high WC).   Comparing traditional BMI to BMI tertiles, 76.7% of persons would have been in the same BMI category, with the remainder one category different.  Thus using BMI tertiles instead of the traditional ratings would not have produced a measure more similar to waist tertiles, and the results would probably have been similar.

 The review paper [1] noted that WC controlled for BMI was considered to be a measure of visceral fat, while BMI controlled for WC was a measure of lean muscle mass.  Althought it was not our primary objective, we investigated this possibility, for whites only, because of sample size.  For persons in the Moderate WC category, the High BMI category had the highest YHL in 23 of 32 comparisons.  For persons in the Moderate BMI category, the Low WC category had the highest YHL in 31 of 32 comparisons.  This does support the idea that higher BMI controlled for WC is favorable while higher WC controlled for BMI is unfavorable.   Further analyses would need to control  for confounders and test whether the differences are significant, and are beyond the scope of this paper.

Appendix C    Multiple Comparisons and Order Statistics
The coefficients in Table 4 represent the difference in YHL from the least fat group, in years.   Most of the cells in Table 4 are blank, indicating no significant difference.  (Appendix Table A4 has a complete set of coefficients).  It is tempting to interpret individual coefficients, but this should probably not be done because of problems with multiple comparisons.   In the most extreme negative example, for High BMI white women the coefficient for TW is -1.93, and the standard error (not shown) is .16.   That is, in a 10 year period, High BMI white women average 1.93 fewer years in which they could walk 15 feet in less than 10 seconds, or put another way, averaged 1.93 more years with slow gait than did women with Low BMI.  The 95% confidence interval is (1.5, 2.14).  This seems like a large difference, and would be so if our original goal had been to test TW differences between Low BMI and High BMI white women.  However, as it is only one of  16*2*4 = 128 regression coefficients shown in Table 4, the true p-value for this large coefficient questionable.  This coefficient remained significant after the Bonferroni correction (Appendix Table A9). The fact that the coefficient is also large for white men and for black women, and for High WC as well as for BMI leads some support for the fact that the fattest group is likely to have substantially more years with impaired gait speed.  After the Bonferroni correction there were only 31 statistically significant coefficients, and all were negative.  There were 19 significant coefficients for white women, 9 for white men, 3 for black women, and none for black men.     Thus a substantial number of the findings could be due to chance.

In addition to problems with multiple comparisons, there are risks in interpreting order statistics.  [23 Dixon] For example, for women with high BMI, the timed walk seemed the most sensitive to fatness of the 16 variables examined.  However, one of the 16 coefficients would have been the highest, even if nothing in particular was different about that variable. The theory of order statistics shows that, if 16 N(0,1) values are drawn, on average the highest of the 16 will be 1.76 standard deviations above the mean, and the lowest will be -1.76 below.  The 16 regression coefficients for the High BMI white women have mean -.72, and s.d. = .57 (s.d. can be calculated from in spreadsheet Reg_1a).  The lowest order statistic will have an expected value -.72 – (1.76 * .57)  = - 1.72.  The observed value of -1.93 in Table 4 is not very different from -1.72.  In fact, the z-score of whether the lowest beta is significantly larger than expected by chance alone is z = (-1.93 - -  1.72)/.57 * 4 = -1.47 (round-off error) which is not statistically significant.  Thus, even the highest coefficient for high BMI white women is not significantly different from what would be expected if all variables had the same distribution.  We should not over-interpret individual findings, unless the reader had a specific hypothesis before examining the results.

Appendix Tables 

Complete set of regression coefficients and p-values  (not updated with  confounder model)
A4 All coefficients for YHL  (HIGH only)
A9, same as Table 4 but with bonferroni correction  
A10, count of significant results by sex, race, X, and model.  (updated)
A11, how do yol and yhl change with bmi crossed by wc? (not updated)
A12 covariates by bmi and by wc  (not updated)
Appendix table 4


[image: image6.emf]Appendix Table 4   Adjusted Difference between High and Low YHL 

(In years; negative values favor Low Fatness)

   

  High BMI High WC High BMI High WC

white ALIVE -0.21** -0.12 0.10 -0.02

SPL -0.32** -0.34** 0.02 -0.20

FLW -0.22* -0.21* -0.17 -0.27*

SOC 0.07 -0.05 0.05 -0.03

DEP -0.53*** -0.48*** -0.25 -0.35**

BED -0.38*** -0.32*** -0.10 -0.17

FLUSH -0.70*** -0.48*** 0.13 -0.01

COG -0.26 -0.33** -0.42* -0.42**

HOSP -0.39*** -0.32*** -0.36** -0.36**

EVGG -1.02*** -0.83*** -0.51** -0.71***

LEV -0.58*** -0.51*** -0.63*** -0.38**

EXSTR -0.80*** -0.77*** -0.63*** -0.55***

IADL -1.52*** -1.28*** -0.98*** -0.88***

BLOCK -1.44*** -1.14*** -1.21*** -1.10***

ADL -1.34*** -1.15*** -1.10*** -0.88***

TWLK -1.93*** -1.71*** -1.39*** -1.39***

black ALIVE 0.05 -0.15 0.47* 0.03

SPL 0.41 -0.05 0.27 0.29

FLW 0.27 -0.21 0.33 0.09

SOC 0.28 0.12 0.02 -0.27

DEP 0.24 -0.34 0.02 0.05

BED 0.08 -0.37** 0.28 -0.10

FLUSH -0.02 -0.06 -0.03 -0.19

COG -0.09 -0.40 -0.18 0.00

HOSP -0.18 -0.42** 0.11 -0.28

EVGG -0.26 -1.03*** 0.13 0.00

LEV 0.17 -0.11 -0.37 -0.43

EXSTR -0.31 -0.78*** -0.03 -0.22

IADL -0.70** -0.89*** 0.08 -0.46

BLOCK -0.37* -0.57*** -0.38 -0.52*

ADL -0.69** -1.10*** -0.53 -0.82***

TWLK -0.89*** -1.43*** -0.59 -0.89***

* p<.10; ** p<.05; *** p<.01

Female Male


Appendix Table A10.  Counts of significant results, summed over variable, YOL not included.  One table for each regression model. 
Sig positive.

[image: image7.wmf]sigposa * X * y * sexrace Crosstabulation

Count

11

15

14

15

55

4

0

1

0

5

15

15

15

15

60

15

15

15

15

60

15

15

15

15

60

12

15

14

15

56

3

0

1

0

4

15

15

15

15

60

10

15

15

15

55

5

0

0

0

5

15

15

15

15

60

.00

1.00

sigposa

Total

.00

sigposa

Total

.00

1.00

sigposa

Total

.00

1.00

sigposa

Total

y

YHL

YHL

YHL

YHL

sexrace

black female

white female

black male

white male

BMI-Overwt

BMI-Obese

Waist-Med

Waist-High

X

Total


14 negative, none high, 12 bmi 2 wc, 5 bf, 0 wf, 4 bm, 5 wm.

Sig negative.

[image: image8.wmf]signega * X * y * sexrace Crosstabulation

Count

15

11

15

7

48

0

4

0

8

12

15

15

15

15

60

11

2

5

1

19

4

13

10

14

41

15

15

15

15

60

15

15

15

12

57

0

0

0

3

3

15

15

15

15

60

14

6

14

4

38

1

9

1

11

22

15

15

15

15

60

.00

1.00

signega

Total

.00

1.00

signega

Total

.00

1.00

signega

Total

.00

1.00

signega

Total

y

YHL

YHL

YHL

YHL

sexrace

black female

white female

black male

white male

BMI-Overwt

BMI-Obese

Waist-Med

Waist-High

X

Total


78 negative; 16 moderate and 62 high; for moderate bf 0 wf 14 bm 0 wm 2; for high bf 12 wf 27 bm 3 wm 20.  

Significantly Positive
[image: image9.wmf]sigposa * X * y * sexrace Crosstabulation

Count

12

16

15

16

59

4

0

1

0

5

16

16

16

16

64

16

16

16

16

64

16

16

16

16

64

12

15

15

16

58

4

1

1

0

6

16

16

16

16

64

10

16

16

16

58

6

0

0

0

6

16

16

16

16

64

.00

1.00

sigposa

Total

.00

sigposa

Total

.00

1.00

sigposa

Total

.00

1.00

sigposa

Total

y

YHL

YHL

YHL

YHL

sexrace

black female

white female

black male

white male

BMI-Overwt

BMI-Obese

Waist-Med

Waist-High

X

Total


26 of 480 are significantly positive
20 for BMI, 6 for WC;  

25 for Moderate fatness, 1 for High fatness
White vs black.  Female, black have more sig pos (14 vs 1).  Male, black have more (6 vs 5)
M vs F:  white men have more positive than female (5 vs 1);  black female higher (14 vs 6) 

More significantly positive for YHL than yhl/yol (14 vs 12)
Significantly negative  
[image: image10.wmf]signega * X * y * sexrace Crosstabulation

Count

16

12

16

8

52

0

4

0

8

12

16

16

16

16

64

12

2

6

2

22

4

14

10

14

42

16

16

16

16

64

16

16

16

13

61

0

0

0

3

3

16

16

16

16

64

15

7

15

5

42

1

9

1

11

22

16

16

16

16

64

.00

1.00

signega

Total

.00

1.00

signega

Total

.00

1.00

signega

Total

.00

1.00

signega

Total

y

YHL

YHL

YHL

YHL

sexrace

black female

white female

black male

white male

BMI-Overwt

BMI-Obese

Waist-Med

Waist-High

X

Total


167 of 480 are significantly negative

71 for BMI, 96 for WC

37 for Overwt or Med, 130 for Obese or high

W vs black, white have more sig neg than black (79 vs 24 for women, 53 vs 11 for men)
Fem have more sig neg than male (103 vs 64)
YHL/YOL has more sig neg than YHL (89 vs 78)
Count of number of significant results, by variable, includes alive, not yhl/yol
[image: image11.wmf]Report

16

16

2.00

5.00

16

16

3.00

1.00

16

16

.00

1.00

16

16

1.00

3.00

16

16

4.00

2.00

16

16

4.00

2.00

16

16

2.00

.00

16

16

3.00

.00

16

16

6.00

1.00

16

16

6.00

1.00

16

16

5.00

.00

16

16

6.00

1.00

16

16

8.00

.00

16

16

11.00

.00

16

16

9.00

.00

16

16

9.00

.00

256

256

79.00

17.00

N

Sum

N

Sum

N

Sum

N

Sum

N

Sum

N

Sum

N

Sum

N

Sum

N

Sum

N

Sum

N

Sum

N

Sum

N

Sum

N

Sum

N

Sum

N

Sum

N

Sum

vnum2 sorted by b_a

SPL

FLW

CP

ALIVE

DP

BD

FH

CG

HP

VG

LV

XS

YD

BK

XD

TW

Total

signega

sigposa



Table B1, BMI by WC
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[image: image14.wmf]APPENDIX TABLE 11, YHL by BMI category, for Medium WC only (white only)
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[image: image15.wmf]APPENDIX TABLE 11, YHL by WC category, for Overwt BMI only (white only)
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XD
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YD

LOW

MEDIUM

HIGH

WAISTCAT TERTILES F1 84.5 96.5,

F2 94.0 107.5, M1 M2 93.0, 101.5

Female
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MEDIUM

HIGH

WAISTCAT TERTILES F1 84.5 96.5,

F2 94.0 107.5, M1 M2 93.0, 101.5

Male

Sex
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Appendix Table A12 covariates by bmi and waistcat
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Age  * WAISTCAT

TERTILES F1 84.5 96.5,

F2 94.0 107.5, M1 M2

93.0, 101.5

Current Smoker  *

WAISTCAT TERTILES

F1 84.5 96.5, F2 94.0 107.

5, M1 M2 93.0, 101.5

Lost 10+ lbs  *

WAISTCAT TERTILES

F1 84.5 96.5, F2 94.0 107.

5, M1 M2 93.0, 101.5

Diabetes  * WAISTCAT

TERTILES F1 84.5 96.5,

F2 94.0 107.5, M1 M2

93.0, 101.5

N
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N
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N

Percent
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		table 4

																																																														Table 4   Adjusted Difference between Medium and Low YHL 

		coefficients only														p-values only														p-values only		0		0		0		0		0						0		0		0		0		0		0						(In years; negative values favor Low Fatness)

		 		 		Female				Male						 		 		Female				Male						 		 		Female		0		Male		0						 		Female		0		Male		0		0				 		 		Female								Male

						Med BMI		Med WC		Med BMI		Med WC								Med BMI		Med WC		Med BMI		Med WC				0		0		Med BMI		Med WC		Med BMI		Med WC						0		Med BMI		Med WC		Med BMI		Med WC		0								Med BMI				Med WC				Med BMI				Med WC

						Difference		Difference		Difference		Difference								Significance		Significance		Significance		Significance				0		0		Significance		Significance		Significance		Significance						0		Significance		Significance		Significance		Significance		0

		white		ALIVE		-0.0801956203		-0.0850540462		0.261928332		0.0453140553				white		ALIVE		0.3273382811		0.3307269443		0.0344796855		0.7332689045				white		ALIVE						**								=														white		ALIVE		-0.08				-0.09				0.26		**		0.05

				SPL		0.0941939349		-0.2126636705		0.317383788		0.1867545435						SPL		0.4889562288		0.1433222753		0.0394616493		0.2580902306				0		SPL						**																								SPL		0.09				-0.21				0.32		**		0.19

				FLW		0.02161961		-0.1667316867		0.2976445059		0.0943052848						FLW		0.8382951855		0.1405312558		0.031320509		0.5249624614				0		FLW						**																								FLW		0.02				-0.17				0.30		**		0.09

				SOC		-0.0083702461		-0.026697889		0.2753311991		0.1127197158						SOC		0.9521474137		0.8576358796		0.0623900557		0.4770988649				0		SOC						*														TRUETRUE										SOC		-0.01				-0.03				0.28		*		0.11

				DEP		-0.101872612		-0.3982078132		0.264035267		0.1518414824						DEP		0.4476365541		0.0054232051		0.0787706108		0.3454455778				0		DEP				***		*														TRUETRUE										DEP		-0.10				-0.40		***		0.26		*		0.15

				BED		-0.0808464311		-0.2170427355		0.2889770373		0.1130342092						BED		0.4100178075		0.0384875891		0.0285609179		0.4249339738				0		BED				**		**																								BED		-0.08				-0.22		**		0.29		**		0.11

				FLUSH		0.0792298234		0.2194165156		0.2089057845		0.0831672877						FLUSH		0.6093541927		0.1851104042		0.223913557		0.6519402094				0		FLUSH																														FLUSH		0.08				0.22				0.21				0.08

				COG		-0.0155065299		-0.1198394204		0.2011674845		-0.0835061361						COG		0.9166013869		0.4479472579		0.2321810394		0.6438176754				0		COG																														COG		-0.02				-0.12				0.20				-0.08

				HOSP		-0.080749379		-0.2361831143		0.0600429217		-0.1107958845						HOSP		0.4061074518		0.0229595587		0.6548550258		0.4419634155				0		HOSP				**																										HOSP		-0.08				-0.24		**		0.06				-0.11

				EVGG		-0.108825807		-0.3474152048		0.263487905		0.0965025472						EVGG		0.4384358908		0.0207069752		0.1106454186		0.5847064407				0		EVGG				**																										EVGG		-0.11				-0.35		**		0.26				0.10

				LEV		-0.1916325559		-0.3200622184		-0.0565169978		0.2134112781						LEV		0.1449395785		0.0224811907		0.7055180606		0.1832951178				0		LEV				**																										LEV		-0.19				-0.32		**		-0.06				0.21

				EXSTR		-0.1123377882		-0.3746243795		-0.0235556032		-0.0947353312						EXSTR		0.4329746096		0.0143629395		0.877614592		0.5630102629				0		EXSTR				**																										EXSTR		-0.11				-0.37		**		-0.02				-0.09

				IADL		-0.3928312231		-0.509733148		0.0338834589		-0.0218375288						IADL		0.0056393052		0.0007771964		0.8293786778		0.8967908348				0		IADL		***		***																										IADL		-0.39		***		-0.51		***		0.03				-0.02

				BLOCK		-0.5299041198		-0.5831678423		-0.2571858827		-0.293393967						BLOCK		0.0000037657		0.0000020616		0.0767611053		0.0588758974				0		BLOCK		***		***		*		*												TRUETRUE		TRUETRUE								BLOCK		-0.53		***		-0.58		***		-0.26		*		-0.29		*

				ADL		-0.2952740215		-0.549755494		-0.0491115375		-0.1565399615						ADL		0.0153791667		0.0000251096		0.7351927519		0.3154185658				0		ADL		**		***																										ADL		-0.30		**		-0.55		***		-0.05				-0.16

				TWLK		-0.3625796446		-0.6657058607		-0.047146799		-0.0836705677						TWLK		0.0083326359		0.0000063297		0.7675968706		0.6221152518				0		TWLK		***		***																										TWLK		-0.36		***		-0.67		***		-0.05				-0.08

		black		ALIVE		0.0414326751		-0.0683755361		0.41747636		0.1141624946				black		ALIVE		0.7910613952		0.603916046		0.0470381463		0.5862560836				black		ALIVE						**																						black		ALIVE		0.04				-0.07				0.42		**		0.11

				SPL		0.6009222531		0.421490181		0.4985023101		0.7112217982						SPL		0.0203083187		0.0539400719		0.0937933222		0.0158799769				0		SPL		**		*		*		**										TRUETRUE		TRUETRUE										SPL		0.60		**		0.42		*		0.50		*		0.71		**

				FLW		0.3326860738		0.1237434044		0.3555307233		0.3470918397						FLW		0.1168358643		0.4898955796		0.1618007957		0.1692969897				0		FLW																														FLW		0.33				0.12				0.36				0.35

				SOC		0.2762977106		0.3981662598		0.0560478154		-0.1930459281						SOC		0.3376290828		0.1025891722		0.8551600521		0.526592391				0		SOC																														SOC		0.28				0.40				0.06				-0.19

				DEP		0.6324234583		0.2059907216		0.2341693068		0.4116379408						DEP		0.0254614862		0.3884868183		0.4500977076		0.181023551				0		DEP		**																												DEP		0.63		**		0.21				0.23				0.41

				BED		0.2558630944		-0.0813921253		0.461755618		0.1268918259						BED		0.2074923628		0.634698636		0.05110969		0.590277205				0		BED						*														TRUETRUE										BED		0.26				-0.08				0.46		*		0.13

				FLUSH		0.3452028747		0.0515115277		0.1169504794		-0.1265935358						FLUSH		0.2906913309		0.8522421528		0.7372960823		0.714791418				0		FLUSH																														FLUSH		0.35				0.05				0.12				-0.13

				COG		0.3803372299		-0.077743826		0.5110450969		0.4517408692						COG		0.2339428378		0.772694578		0.1016990373		0.146819297				0		COG																														COG		0.38				-0.08				0.51				0.45

				HOSP		0.1211450427		-0.0046643633		0.4347967778		0.1459779116						HOSP		0.5586585994		0.9786125689		0.0755262146		0.5478001547				0		HOSP						*														TRUETRUE										HOSP		0.12				-0.00				0.43		*		0.15

				EVGG		0.702813785		0.1538843994		0.2533851233		0.26968715						EVGG		0.0216311679		0.5493733931		0.4601137709		0.428695056				0		EVGG		**																												EVGG		0.70		**		0.15				0.25				0.27

				LEV		0.1650776421		0.3424711395		0.0358223706		0.0226182235						LEV		0.5874492933		0.1814856305		0.9147169232		0.9456868793				0		LEV																														LEV		0.17				0.34				0.04				0.02

				EXSTR		0.5858945876		0.3542376864		0.395229567		0.2812844741						EXSTR		0.0544035036		0.1669768322		0.1886282818		0.346057861				0		EXSTR		*														TRUETRUE														EXSTR		0.59		*		0.35				0.40				0.28

				IADL		0.1639885552		0.0716117428		0.4680698632		0.3579259909						IADL		0.5824074561		0.7757556472		0.136276853		0.2486452276				0		IADL																														IADL		0.16				0.07				0.47				0.36

				BLOCK		0.2364195254		-0.2193516262		0.1969829917		0.1198153833						BLOCK		0.2265765522		0.1873123864		0.4571718647		0.6480221743				0		BLOCK																														BLOCK		0.24				-0.22				0.20				0.12

				ADL		0.1600401743		-0.1662430806		0.088979342		0.0996107312						ADL		0.5702794557		0.4819681687		0.7610117489		0.7291766476				0		ADL																														ADL		0.16				-0.17				0.09				0.10

				TWLK		0.2576184796		-0.3087096472		0.1251704232		-0.1927681869						TWLK		0.3538173814		0.1861825029		0.6898314153		0.5342134476				0		TWLK																														TWLK		0.26		0		-0.31				0.13				-0.19

																																* p <.10		8		11		11		2

																																**  p< .05																																* p<.10; ** p<.05; *** p<.01

																																*** p<.01
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		table 4

																																		p for editing																												Appendix Table 4   Adjusted Difference between High and Low YHL 

		HIGH coefficients only														Appendix Table 4 HIGH p-values only														Appendix Table 4 HIGH p-values only		0		0		0		0		0						0		0		0		0		0		0						(In years; negative values favor Low Fatness)

		 		 		Female				Male						 		 		Female				Male						 		 		Female		0		Male		0						 		Female		0		Male		0		0				 		 		Female								Male

						3 'High BMI' 4 'High WC'				3 'High BMI' 4 'High WC'										3 'High BMI' 4 'High WC'				3 'High BMI' 4 'High WC'						0		0		3 'High BMI' 4 'High WC'		0		3 'High BMI' 4 'High WC'		0						0		3 'High BMI' 4 'High WC'		0		3 'High BMI' 4 'High WC'		0		0						 		High BMI				High WC				High BMI				High WC

						3		4		3		4								3		4		3		4				0		0		3		4		3		4						0		3		4		3		4		0

						Difference		Difference		Difference		Difference								Significance		Significance		Significance		Significance				0		0														=

		white		ALIVE		-0.2073919954		-0.1179758052		0.0993935603		-0.0209679925				white		ALIVE		0.0314034528		0.1830405725		0.5432422584		0.8775992514				white		ALIVE		**																										white		ALIVE		-0.21		**		-0.12				0.10				-0.02

				SPL		-0.3204691332		-0.3379107953		0.0179869267		-0.1951327943						SPL		0.0456535098		0.0216524417		0.9295372271		0.2484609774				0		SPL		**		**																										SPL		-0.32		**		-0.34		**		0.02				-0.20

				FLW		-0.2182029175		-0.2133773712		-0.1705000315		-0.2722928456						FLW		0.0803581422		0.0624784571		0.3501044668		0.0731106368				0		FLW		*		*				*								TRUETRUE		TRUETRUE				TRUETRUE								FLW		-0.22		*		-0.21		*		-0.17				-0.27		*

				SOC		0.0696677714		-0.0540282858		0.0475554702		-0.0303096274						SOC		0.6714523422		0.7199069056		0.8073480739		0.8518719708				0		SOC																														SOC		0.07				-0.05				0.05				-0.03

				DEP		-0.530585521		-0.4806317968		-0.2500927269		-0.3536691293						DEP		0.0007928059		0.0009185231		0.2072531222		0.0319269846				0		DEP		***		***				**																						DEP		-0.53		***		-0.48		***		-0.25				-0.35		**

				BED		-0.3806929024		-0.3171479508		-0.0963834416		-0.1726268569						BED		0.0009970797		0.0028267326		0.5800401663		0.2340363131				0		BED		***		***																										BED		-0.38		***		-0.32		***		-0.10				-0.17

				FLUSH		-0.700902773		-0.4774940971		0.1345222508		-0.00795528						FLUSH		0.0001262222		0.0044136451		0.5530768532		0.9663858395				0		FLUSH		***		***																										FLUSH		-0.70		***		-0.48		***		0.13				-0.01

				COG		-0.2559392326		-0.3316600806		-0.4151569072		-0.4242569754						COG		0.1419616584		0.0382617766		0.0619310664		0.0218517956				0		COG				**		*		**												TRUETRUE										COG		-0.26				-0.33		**		-0.42		*		-0.42		**

				HOSP		-0.3859961084		-0.3163825982		-0.3596876112		-0.3560351315						HOSP		0.0007543064		0.0026293897		0.0426580751		0.0158808291				0		HOSP		***		***		**		**																						HOSP		-0.39		***		-0.32		***		-0.36		**		-0.36		**

				EVGG		-1.024335226		-0.8300711861		-0.5118918375		-0.7129007558						EVGG		0.0000000007		0.0000000511		0.0189636687		0.000082817				0		EVGG		***		***		**		***																						EVGG		-1.02		***		-0.83		***		-0.51		**		-0.71		***

				LEV		-0.5798903567		-0.5055927979		-0.6303962395		-0.3753721033						LEV		0.0001828141		0.0003729054		0.0014318145		0.0223105665				0		LEV		***		***		***		**																						LEV		-0.58		***		-0.51		***		-0.63		***		-0.38		**

				EXSTR		-0.8005786924		-0.767684575		-0.6348105244		-0.5521304657						EXSTR		0.0000021819		0.0000007542		0.001694384		0.0010084749				0		EXSTR		***		***		***		***																						EXSTR		-0.80		***		-0.77		***		-0.63		***		-0.55		***

				IADL		-1.5200548145		-1.2800764308		-0.9755039411		-0.8752636998						IADL		1.65911757259693E-19		1.10948403789762E-16		0.0000027834		0.000000414				0		IADL		***		***		***		***																						IADL		-1.52		***		-1.28		***		-0.98		***		-0.88		***

				BLOCK		-1.4386149192		-1.1401544908		-1.2125655865		-1.1009398985						BLOCK		4.04478790872014E-26		7.74651039863583E-20		0.0000000003		0				0		BLOCK		***		***		***		***																						BLOCK		-1.44		***		-1.14		***		-1.21		***		-1.10		***

				ADL		-1.3429166061		-1.1452257591		-1.1001214361		-0.8817960697						ADL		1.54315685728666E-20		6.38925933644037E-18		0.0000000109		0.0000000371				0		ADL		***		***		***		***																						ADL		-1.34		***		-1.15		***		-1.10		***		-0.88		***

				TWLK		-1.928717244		-1.7070452669		-1.3942836042		-1.3944389995						TWLK		5.35774106116432E-32		1.01730451049543E-29		0		0				0		TWLK		***		***		***		***																						TWLK		-1.93		***		-1.71		***		-1.39		***		-1.39		***

		black		ALIVE		0.0544203731		-0.1466720279		0.4747360425		0.0333207169				black		ALIVE		0.7232795112		0.2752136537		0.061078895		0.8798468625				black		ALIVE						*														TRUETRUE								black		ALIVE		0.05				-0.15				0.47		*		0.03

				SPL		0.4126649873		-0.0492150421		0.2744085855		0.2886869826						SPL		0.104742963		0.8257379878		0.4436463567		0.3498676754				0		SPL																														SPL		0.41				-0.05				0.27				0.29

				FLW		0.2658366114		-0.2088209461		0.3260799643		0.0885304309						FLW		0.2024714055		0.2552494597		0.2871121924		0.7383915292				0		FLW																														FLW		0.27				-0.21				0.33				0.09

				SOC		0.2769348534		0.1225125517		0.0208737486		-0.2650197352						SOC		0.3284948749		0.623327575		0.9550529629		0.4083230177				0		SOC																														SOC		0.28				0.12				0.02				-0.27

				DEP		0.2423878781		-0.3395511076		0.0166170658		0.0459054144						DEP		0.3830265116		0.165222092		0.9645441983		0.8869946372				0		DEP																														DEP		0.24				-0.34				0.02				0.05

				BED		0.0827198052		-0.3683932283		0.2803548519		-0.0993253235						BED		0.6784353403		0.0360320101		0.3251255916		0.6884144795				0		BED				**																										BED		0.08				-0.37		**		0.28				-0.10

				FLUSH		-0.0174151399		-0.064907699		-0.028395134		-0.1852201174						FLUSH		0.9567564721		0.818683553		0.9461628247		0.6110230293				0		FLUSH																														FLUSH		-0.02				-0.06				-0.03				-0.19

				COG		-0.0866312577		-0.3996619445		-0.1774481729		0.0007793266						COG		0.7825147284		0.1456090336		0.6368989747		0.9980969612				0		COG																														COG		-0.09				-0.40				-0.18				0.00

				HOSP		-0.1750314263		-0.4245025666		0.1137566276		-0.2783203621						HOSP		0.3903553687		0.01745054		0.6992058162		0.2759077198				0		HOSP				**																										HOSP		-0.18				-0.42		**		0.11				-0.28

				EVGG		-0.2636215152		-1.0334066396		0.1277652766		0.0028302454						EVGG		0.3801064516		0.0000958033		0.7574015959		0.993692323				0		EVGG				***																										EVGG		-0.26				-1.03		***		0.13				0.00

				LEV		0.1705910255		-0.1059661638		-0.3695772637		-0.4302498336						LEV		0.5686526524		0.6861234696		0.359980622		0.2181629603				0		LEV																														LEV		0.17				-0.11				-0.37				-0.43

				EXSTR		-0.3148217314		-0.7816320027		-0.0294375758		-0.2234687226						EXSTR		0.2927312004		0.0029851152		0.9352137593		0.4762204362				0		EXSTR				***																										EXSTR		-0.31				-0.78		***		-0.03				-0.22

				IADL		-0.6953333006		-0.8929652902		0.0792547481		-0.455594597						IADL		0.018031021		0.0005583731		0.8340696848		0.1626017477				0		IADL		**		***																										IADL		-0.70		**		-0.89		***		0.08				-0.46

				BLOCK		-0.3677694811		-0.5676453095		-0.3756892136		-0.5153860509						BLOCK		0.0560459412		0.0009031733		0.2400399149		0.0623899211				0		BLOCK		*		***				*								TRUETRUE						TRUETRUE								BLOCK		-0.37		*		-0.57		***		-0.38				-0.52		*

				ADL		-0.6930889967		-1.0987153177		-0.5324817043		-0.8175181088						ADL		0.0126708233		0.000006827		0.1319427714		0.0071760332				0		ADL		**		***				***																						ADL		-0.69		**		-1.10		***		-0.53				-0.82		***

				TWLK		-0.8907560146		-1.432019466		-0.5940861574		-0.8898921113						TWLK		0.001172018		0.0000000036		0.1169794785		0.0066213044						TWLK		***		***				***																						TWLK		-0.89		***		-1.43		***		-0.59				-0.89		***
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