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TO THE EDITOR

Frailty is characterized by decreased physiologic reserve and an increased vulnerability to
stressors and has been defined in epidemiologic studies as being present when three or more
criteria are met: unintentional weight loss, slow walking speed, weakness, exhaustion, and
low physical activity.(1) Frailty is independently associated with falls, disability,
hospitalization, cognitive impairment, and death.(1, 2) Whether hearing impairment, which
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is independently associated with physical and cognitive decline, is also associated with
frailty is unknown. We conducted an exploratory cross-sectional study to investigate the
association of self-reported hearing impairment and frailty.

We analyzed data from 2,109 individuals 70 years and older in the 1999-2002 cycles of the
National Health and Nutrition Examination Survey (NHANES), a nationally representative
cross-sectional study that is representative of the non-institutionalized, civilian U.S.
population.

Hearing impairment was measured by self-report and individuals were classified as having
good/a little trouble hearing versus a lot of trouble hearing. We defined frailty per a previous
study that investigated frailty in NHANES using the following criteria: 1) 5% or greater
unintentional weight loss in the last year and/or BMI <18.5 kg/m?; 2) 20-foot gait speed in
the lowest gender-adjusted quintile; 3) self-reported weakness (“some/much difficulty” or
“unable to do” in response to lifting or carrying an object as heavy as 10 pounds); 4) self-
reported exhaustion (“some/much difficulty” or “unable to do” when “walking from 1 room
to the other”); and 5) self-reported low physical activity (participant report of being less
active compared to individuals of the same age).(3) Participants with 3 or more criteria were
classified as frail, 1-2 criteria were pre-frail, and those with no criteria were not frail.
Individuals were classified in analyses as being not frail versus pre-frail/frail. Gait speed
was evaluated by trained technicians and participants completed a 20-foot walk at a usual
pace.

Differences in demographic and general health characteristics according to hearing status
were analyzed with chi-square. We examined the association between self-reported hearing
impairment and frailty with step-wise logistic regression models adjusted for demographic
factors, cardiovascular risk factors, health status, and hearing aid use. We explored for effect
modification by gender in stratified analyses.

To account for the complex sampling design, we used sample weights according to National
Center for Health Statistics guidelines. Analyses were performed with Stata (StataCorp,
College Station, TX) and statistical significance was defined as two-sided p<0.05.

Demographic characteristics differed according to hearing status with individuals with
greater hearing impairment more likely to be older, male, Caucasian, and frail. We analyzed
the association between self-reported hearing impairment and frailty with stepwise logistic
regression. In a fully-adjusted model, self-reported hearing impairment was associated with
frailty (OR 1.68 [95% CI 1.00, 2.82]). When stratified by gender, hearing was significantly
associated with frailty in women (OR 3.79 [95% CI 1.69, 8.51]) but not men (OR 0.85 [95%
Cl 0.44, 1.66]). Hearing aid use was not significantly associated with frailty in men (OR
0.82 [95% CI 0.50, 1.35]) or women (OR 0.44 [95% CI 0.14, 1.39]).
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DISCUSSION

In this exploratory study, our results demonstrate that self-reported hearing impairment is
independently associated with frailty in women =70 years. Potential explanations for this
observed association include a shared neuropathologic etiology (e.g. microvascular disease,
inflammation) contributing to both hearing impairment and frailty, effects of frailty on self-
perceptions of hearing, or potential effects of hearing impairment on frailty through
mediating pathways of cognitive load, social isolation, stress, or reduced awareness of the
auditory environment affecting mobility.(4-6) In previous studies, hearing impairment has
been independently associated with reduced gait speed, increased falls, hospitalizations and
mortality that are potentially mediated through such pathways.(7-10) The basis for only
observing an association of hearing impairment and frailty in women and not men is unclear
but may be related to the greater risk of frailty in women.(1)

Key limitations of this exploratory analysis are that the underlying mechanistic pathways
cannot be determined, hearing assessment was based on self-report, and the cross-sectional
study design. Future research utilizing objective hearing measures and longitudinal
assessment of physical functioning and frailty are warranted. In particular, given the high
prevalence of untreated hearing impairment in older adults, investigating whether hearing
rehabilitative treatments could potentially help reduce cognitive and physical functional
decline is needed.
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