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INTRODUCTION

The association between body weight and fracture risk is a
significant public health concern as the majority of older adults
are overweight or obese and have low mineral density.1 Oste-
oporotic fractures are projected to cost $25 billion in health
care spending annually by 2025, with hip fractures accounting
for over 70% of these costs.2 Post-fracture spending is 25%
higher among obese individuals.3

Numerous studies have found that overweight and obe-
sity protect against risk of hip fracture, relative to normal or
underweight.1 However, Nielson et al. (2012) showed that
close to half (46%) of hip fractures occurred in overweight
and obese older adults using data from the 1970 to 1980s.1

Even though heavier individuals may have a lower relative
risk of hip fracture, they may have a similar absolute risk,
particularly as the prevalence of obesity continues to in-
crease among the aging population. The aims of this paper
are to provide updated estimates of the incidence of hip
fracture and to demonstrate that the current burden of hip
fracture occurs among heavier older adults.

METHODS

We linked survey data from two nationally representa-
tive studies to claims data from the Center for Medicare
& Medicaid Services. Both samples were restricted to
individuals who were alive and 65 years of age and
older during the baseline year and were enrolled in
Medicare Parts A and B (not in Medicare Advantage)

throughout the follow-up period. Underweight beneficia-
ries were not presented as they represented a small
proportion of the overall study samples (2.2% in
NHANES III 1988–1994 and 0.8% in MCBS 2006).
Baseline survey data from 2790 (weighted N =
19,788,041) US adults (aged ≥ 65) examined in the
National Health and Nutrition Examination Survey
(NHANES) III, 1988–1994, were linked to Medicare
claims and enrollment data (1991–2007). Baseline sur-
vey data from 4332 (weighted N = 12,064,136) US
community-dwelling adults (aged > 65) interviewed in
the 2006 Medicare Current Beneficiary Survey (MCBS)
were linked to Medicare claims and enrollment data
(2007–2017).
Body mass index (BMI) was categorized as under-

weight (< 18.5), normal weight (18.5–24.9), overweight
(25.0–29.9), or obese (≥ 30.0). BMI was measured
(NHANES) or self-reported (MCBS) during the baseline
survey year. Self-reported height and weight were
corrected for following methods described by Cawley
and Burkhauser (2006).4 Incident hip fracture cases were
identified using ICD-9 (e.g., code 820) and ICD-10
codes in Medicare claims.
The proportion of individuals within each BMI group from

the NHANES III and MCBS (2006) samples is displayed in
Figure 1. The unadjusted incidence of hip fractures per 10,000
persons by BMI group for both surveys is reported in Figure 2.
Survey weights were used to generate nationally representa-
tive estimates.

RESULTS

Obese older adults represent a third of the aging population in
the MCBS (2006) sample but only 23% in NHANES III
(1988–1994) sample; normal weight older adults now repre-
sent only 26% of the population (Fig. 1).
Normal weight older adults had the highest incidence of hip

fracture in NHANES III (1988–1994); more recent data from
MCBS suggest similar rates across BMI groups (Fig. 2).
Currently, the majority of hip fractures (65%) occur among
overweight and obese older adults (Fig. 2).
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DISCUSSION

These findings suggest a large segment of older adults may be
overlooked for hip fracture prevention and screening.1 The
relationship between body composition and risk of fracture is
complicated; this analysis is not intended to imply a causal
relationship nor is it intended to speak to the potential mech-
anisms underlying these trends.1 Recent cohorts of older
adults have spent larger proportions of their lives obese,5

resulting in early development of disability and chronic dis-
ease, such as cardiovascular disease, diabetes, and osteoarthri-
tis, further increasing risk for falls, bone loss, and fracture.1

BMI is an imprecise measure of body composition;
better measures of fat and muscle mass reflect the negative
aspects of excess weight. For example, subgroups of
heavier individuals with morbid obesity, sarcopenia, and/
or abdominal obesity are at increased risk for falls and
fracture and thus are important subgroups to target with
interventions.1 These subgroups share underlying mobility
limitations, which may provide a more pragmatic marker
of fracture risk than weight as well as an opportunity to
reduce the risk.6
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2007-2017 Medicare data

Figure 1 Twenty-three percent of older adults were obese in the National Health and Nutrition Examination Survey (NHANES) III (1988–
1994); shifting weight distributions in newer cohorts of older adults show that 32% of older adults were obese in more recent years using data
from Medicare Current Beneficiary Survey (MCBS; 2006). Notes: NHANES III (1988–1994) participants were linked to Medicare claims and
enrollment data (weighted N = 19,788,041) from 1991 to 2007. MCBS respondents in 2006 were linked to Medicare claims and enrollment data

(weighted N = 12,064,136) from 2007 to 2017.
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Figure 2 Hip fracture incidence was highest among normal weight older adults in National Health and Nutrition Examination Survey
(NHANES) III (1988–1994); more recent data from Medicare Current Beneficiary Survey (MCBS; 2006) suggest similar rates across BMI
groups. Currently, overweight and obese older adults account for the majority of hip fractures (65%). Notes: NHANES III (1988–1994)

participants were linked to Medicare claims and enrollment data (weighted N = 19,788,041) from 1991 to 2007. MCBS respondents in 2006
were linked to Medicare claims and enrollment data (weighted N = 12,064,136) from 2007 to 2017.
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