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ABSTRACT
Purpose: To estimate the impact of obesity on LTC disability and mortality above age 65 using
the 2004 NLTCS with LTC disability based on the HIPAA ADL and CI Triggers. Methods:
Self-reported height and weight yielded three measures of BMI: current, age 50, and one year
prior; with standard cut-points <18.5, 18.5-24.9, 25.0-29.9, 30.0-34.9, and 35+. Relative risks
were assessed using odds-ratios and combinations using the Mantel-Haenzel procedure. Results:
High current BMI is associated with increased current and lifetime disability among elderly
persons; but not with increased mortality or a reduction in residual life expectancy among elderly
persons. Obesity is associated with an increase in lifetime disability among elderly persons on
the order of 50-60%. Conclusions: The impact of BMI varies over age in a manner consistent
with a complex multistage/multi-path disablement process involving, e.g., diabetes and

cardiovascular diseases, as intermediate stages.



INTRODUCTION

This paper presents estimates of the impact of obesity on LTC disability among the U.S.
elderly population based on data from the 2004 National Long Term Care Survey (NLTCS), with
the criteria for LTC disability based on the Health Insurance Portability and Accountability Act
(HIPAA) of 1996 ADL and CI Triggers which are widely used in determining eligibility for LTC
insurance benefits and the tax-treatment of LTC services (IRS, 1997). The resulting estimates
are compared with published estimates from the Medicare Current Beneficiary Survey (MCBS;
Lakdawalla et al., 2005) and the Asset and Health Dynamics Among the Oldest Old (AHEAD;
Reynolds et al., 2005).

METHODS

The NLTCS is a multi-round panel survey that covered both the community and
institutionalized elderly population using nationally representative sampling of the Medicare
enrollment files over the period 1982-2004 (with Medicare covering 97% of persons aged 65+;
see Manton et al., 2006). Cross-sectional analysis of the NLTCS was enabled through
supplemental sampling of newly eligible Medicare enrollees turning age 65 between survey
rounds.

This study used the 2004 round of the NLTCS. The HIPAA ADL Trigger was implemented
using six ADLs (bathing, continence, dressing, eating, toileting, and transferring); the trigger
requires standby or active personal assistance for at least two of the six ADLs (Stallard, 2008).

The disability classification based on the HIPAA ADL Trigger is more stringent than the
standard disability classification reported from the NLTCS which typically includes IADLs and

equipment-based ADL limitations (Manton et al., 2006). The higher threshold helps to reduce



the rate of “false negatives” resulting from the screening procedures used in the NLTCS to select
respondents for the detailed interview (see Wolf et al., 2005).

The HIPAA CI Trigger targets persons who require substantial supervision due to severe
cognitive impairment. The trigger was implemented in two parts. First, because the need for
substantial supervision was not directly assessed in the NLTCS, this requirement was
implemented indirectly by restricting the trigger to respondents who met (1) the NLTCS criteria
for any ADL or IADL disability at the screener interview (which then qualified them for the
detailed interview), or (2) the NLTCS criteria for IADL disability or indoor mobility impairment
at the detailed interview, or (3) the HIPAA criteria for at least one ADL disability at the detailed
interview.

Second, the classification of severe cognitive impairment in the detailed interview was based
on the Short Portable Mental Status Questionnaire (SPMSQ) with severe cognitive impairment
defined as three or more errors on the 10 questions, or affirmation that the respondent had
dementia, Alzheimer’s disease (AD), or other cognition problems sufficient to prevent
completion of the SPMSQ with a passing score of 0-2 errors. The cutoff at three errors is
consistent with actuarial practice for LTC insurance models (Stallard and Yee, 2000).

This implementation effectively assumed that respondents who did not need help with any of
nine IADLs (e.g., taking medicine, managing money, using a telephone) or seven ADLs (the six
listed above, and indoor mobility) would not meet the requirement for substantial supervision.
These restrictions are consistent with reports that (1) AD patients with IADL and ADL
impairments were classified in levels 2—5 of the 5-level AD Dependency Scale (Stern et al.,

1994) and (2) declines in IADL functioning for AD patients typically occur over a 12-year



period beginning about one-third of the way through an 18-year course of the disease with
declines in ADL functioning beginning about two years later (Stern et al., 1996).

Obesity was assessed using self-reported height and weight in the NLTCS detailed
community interview to construct three measures of BMI: current, age 50, and one year prior.
Standard BMI cut-points were used to define underweight (<18.5), normal weight (18.5-24.9),
overweight non-obese (25.0-29.9), class I obese (30.0-34.9), and class II-III obese (35+).

Mortality outcomes were based on deaths in linked Medicare vital statistics data occurring
within one year after the 2004 NLTCS.

Sample weights were employed as described in Manton et al. (2006); standard errors (s.e.’s)
of weighted estimators of age-specific odds ratios were based on rescaled sample weights using
procedures described in Potthoff et al. (1992). These procedures yielded an estimated design
effect of 1.187 for the full survey and 1.323 for the detailed community interview.

Age-adjusted odds ratios (AAOR’s) were estimated using weighted averages of age-specific
odds ratios based on the Mantel-Haenzel procedure (Fleiss, 1981) with the normal weight group
serving as the reference group for all other weight groups. The variances of the age-adjusted
odds ratios were approximated using sums of products of (1) the variances of the age-specific
odds ratios times (2) the squares of the weights used in the weighted averages. The age-adjusted
odds ratios were computed separately for males and females and also for both sexes combined
(designated as unisex).

Odds ratios are widely used in retrospective epidemiological studies, which matches the
conditions for two of the three BMI measures. A useful property is that the application of odds
ratios in retrospective epidemiological studies is valid if the number of persons in the control

group represents a different fraction of the eligible control population than the corresponding



fraction for the target group. This property can help to partially resolve an issue in the current
analysis that the assessment of BMI in the NLTCS was restricted to respondents to the detailed
community interview (DCI).

The DCI had a complex set of rules determining who received it. In 2004, the DCI covered a
sample representing 30.4% of the U.S. elderly community population, of whom 53.4% met the
NLTCS screen-in criteria and 46.6% did not. The complementary 69.6% of the NLTCS sample
that did not receive the DCI consisted solely of persons who did not meet the NLTCS screen-in
criteria at any time up to and including 2004. However, among those persons who did not meet
the NLTCS screen-in criteria in 2004, 16.9% were given the DCI anyway either because they
met the screen-in criteria earlier or because they were part of a special group of “healthy”
respondents. The result was that the respondents to the 2004 DCI included persons who did not
meet the NLTCS screen-in criteria, but this group was an incomplete sample that excluded
83.1% of such persons.

The exclusion of such a large fraction of persons opens the possibility that the control groups
in the 2004 DCI sample may be biased, thereby limiting the applicability of the results to the
general U.S. community population. In this case, the proportion of the healthiest BMI classes in
the excluded sample who, except for such exclusion, would be eligible for inclusion in the
control group would be higher than the corresponding proportion in the included sample,
implying that the effects detected in this study would be attenuated.

This effect can be evaluated by reweighting the 16.9% of persons who did not meet the
NLTCS screen-in criteria in 2004 but did receive the DCI to represent the entire sample of

persons who did not meet the NLTCS screen-in criteria in 2004. This reweighting was done



separately by sex and age (65-74, 75-84, 85+) using reweighting factors that ranged from 3.73
to 6.82.

These factors raised the DCI design effect from 1.323 to 1.945, with corresponding increases
in the reweighted standard errors. The actual sample in the DCI for the analyses reported in
Tables 1-6 consisted of 5,201 respondents; using the procedures in Potthoff et al. (1992), the
computations of the standard errors assumed “effective sample sizes” of 3,931 prior to the
reweighting and 2,674 persons after the reweighting.

Disabled life expectancies (DLE) based on the HIPAA criteria can be estimated by applying
Sullivan’s (1971) method to the 2004 period life tables used by the Social Security
Administration (SSA, 2008).

RESULTS

Tables 1-3 present the age-adjusted odds ratios (AAOR) for the disability classification
defined by the HIPAA ADL and CI Triggers. This is a severe level of disability making the
individual eligible for LTC benefits under most LTC insurance policies and for tax benefits with
respect to the ability to deduct expenditures for LTC services incurred while meeting these
criteria.

Each table presents the sex-specific and unisex AAOR’s for five standard BMI groupings
based on one of the three measures of BMI: current BMI level (Table 1), BMI level one year
prior to the 2004 NLTCS (Table 2), and BMI level at age 50 (Table 3). The reference group for
the AAOR is the normal weight group (18.5-24.9).

The lowest AAOR’s for current BMI were for the overweight non-obese groups (25.0-29.9),
one level higher than normal. The AAOR’s exhibited a U—shaped pattern with increasing values

for BMI groups with BMI levels both above and below those of the minimum overweight non-



obese group. These results were replicated for the unisex and female AAOR’s using the
reweighted data; the minimum reweighted AAOR for males was for the class I obese group
(30.0-34.9).

The lowest AAOR’s for BMI levels one year prior to the 2004 NLTCS were for the unisex
and female overweight non-obese groups and the male class I obese group.

The most notable difference between the results in Tables 1 and 2 was the higher AAOR’s
for the underweight groups (<18.5) for current BMI.

The lowest AAOR’s for BMI levels at age 50 were for the normal weight groups. The
increases in AAOR’s for the overweight non-obese groups were small and generally close in size
to their estimated standard errors. The increases in the AAOR’s for the class I and class TI-III
obese groups were large but the class II-III obese groups consistently exhibited the highest
values.

As in Tables 1 and 2, the underweight groups (<18.5) also exhibited high AAOR’s for BMI
at age 50.

The most notable differences between Tables 1-2 and Table 3 were the reversals in relative
risk for the overweight non-obese and class I obese groups based on the timing of the BMI
assessment. High BMI at age 50 was predictive of higher than normal disability at older ages
whereas high BMI at older ages was predictive of lower than normal disability, where “normal
disability” was the level of disability in the normal weight group.

Tables 4—6 present the AAOR’s for dying within one year after the 2004 NLTCS. The
formats of the tables parallel those of Tables 1-3, with the results for current BMI level shown in
Table 4, BMI level one year prior to the 2004 NLTCS in Table 5, and BMI level at age 50 in

Table 6.



Tables 4 and 5 indicate that the AAOR’s for death for the overweight non-obese, class I
obese, and class II-III obese groups were lower than for the normal weight groups. Thus the
excess disability for the class II-III obese groups (Tables 1 and 2) was not associated with excess
deaths.

Table 6 indicates that the AAOR’s for death for the overweight non-obese, class I obese, and
class II-IIT obese groups were higher than for the normal weight groups, although the excess risk
was at least twice the size of the standard errors only for the unisex and female class II-III obese
groups.

Table 7 abstracts related results from Reynolds et al. (2005) that imply that the relative risk
of disability for obese vs. non-obese elderly persons aged 70 or above was 59% for males and
52% for females, using data from the 1993—-1998 AHEAD Study, with disability defined as 1+
ADL limitations or institutionalization, and the absolute risks representing the expected fractions
of the remaining lifetime at age 70 spent disabled.

Table 8 abstracts related results from Lakdawalla et al. (2005) that show that the risks of
disability across BMI groups exhibited a U-shaped pattern for two thresholds of disability (1+
ADLs; 3+ ADLs), using BMI categories that are closer to those in the current study, using data
from the 1992-1998 MCBS.

DISCUSSION

High current BMI is not associated with increased mortality or a reduction in residual life
expectancy among elderly persons. High current BMI is associated with increased current and
lifetime disability among elderly persons. Obesity is associated with an increase in lifetime
disability among elderly persons on the order of 50-60% above that which would occur if

normal weight were maintained.



The impact of BMI varies over age in a manner consistent with a complex multistage/multi-
path disablement process involving, e.g., diabetes and cardiovascular diseases, as intermediate
stages (Verbrugge and Jette, 1994). Interventions in diet, exercise, and other behaviors to
prevent or reverse obesity may yield significant reductions in lifetime LTC disability. The
efficacy of such interventions will likely depend on the ages at which the interventions are
implemented. Interventions to prevent the development of obesity at middle ages could be
especially effective.
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