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A B S T R A C T

Objective: To evaluate whether specific obesity phenotypes in community-dwelling elderly: (a) affect differently
the relationship between frailty and functional impairment and (b) are related to cognitive impairment.
Study design: A post-hoc cross-sectional analysis of the last Israeli national health and nutrition survey of the
elderly (≥ 65 yrs.; n= 1619).
Main outcome measures: We implemented a previously validated frailty model based on frailty-related variables
that were obtained in the survey. Mild cognitive impairment was defined using the Mini-Mental State
Examination (a score< 24 and>17). The Katz's scale of activities of daily living was used for functional as-
sessment. Data were clustered according to different obesity phenotypes using measured body mass index (BMI)
and waist circumference (WC).
Results: The link between frailty and disability was most prominent in subjects with abdominal obesity who
were non-obese by BMI: compared with non-obese subjects as defined by WC and BMI, the odds ratio (OR) for
functional limitations in this phenotype was 8.34 (95 % CI, 2.14–32.48) for pre-frail subjects and 69.26
(10.58–453.55) for frail subjects. The rate of cognitive impairment was 3.3 times higher (p= .023) in women
who were obese by WC but not by BMI.
Conclusions: In elderly people with a large WC and BMI < 30 kg/m2, disability is more tightly linked to frailty
than for any other form of obesity. Cognitive impairment was more prominent in women with central obesity
and BMI < 30 kg/m2 than in the other anthropometric phenotypes. WC should be used for early detection of
individuals at risk of progression of frailty to functional incapacity.

1. Introduction

Aging is accompanied by significant decline in lean mass and re-
duced muscle strength which may lead to sarcopenia. Diet and exercise
have a role in slowing the progression of sarcopenia [1,2], which is at
the core of frailty [3]. Frailty and disability may − but do not ne-
cessarily − overlap [4], because frailty and pre-frailty can precede and
comprise a risk factor for disability [5]. Another well-recognized risk
factor for disability is cognitive impairment [6]. In fact, cognitive de-
cline has been used as an integral part of the definition of frailty by
some authors [7], whereas others preferred to address physical frailty

and cognitive frailty separately [8].
Obesity, a global public health issue, afflicts all ages including older

adults [9]. Oversized older subjects are presently encountered in excess
to the traditionally lean, often malnourished elderly individuals [9] and
comprises a new type of medical challenge at this age segment [10].
According to the latest Israeli national survey of the Elderly (Mabat-
Zahav 2005–2006) [11], about 20 % of subjects 65 years or older have
normal body mass index (BMI) and 35.8 % are obese [11]. The increase
in obesity with advancing age has led to the existence of a combined
phenotype of frailty with obesity. Obesity is not only considered as a
potential risk factor for disability [12], but may also play a role in
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