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Abstract: Objectives: Understanding the role of functional capacity on longevity is important as the population
in the United States ages. The purpose of this study was to determine the burden of instrumental activities of
daily living (IADL) and activities of daily living (ADL) disabilities for a nationally-representative sample of
middle-aged and older adults in the United States. Design: Longitudinal-Panel. Setting: Core interviews were
often performed in person or over the telephone. Participants: A sub-sample of 31,055 participants aged at
least 50 years from the 1998-2014 waves of the Health and Retirement Study who reported having a functional
disability were included. Measurements: Ability to perform IADLs and ADLs were self-reported at each wave.
The National Death Index was used to ascertain date of death. The number of years of life that were lost (YLLs)
and years lived with a disability (YLDs) were summed for the calculation of disability-adjusted life years
(DALYs). Sampling weights were used in the analyses to make the DALY’ nationally-representative. The results
for YLLs, YLDs, and DALYs are reported in thousands. Results: Of the participants included, 14,990 had an
TADL disability and 13,136 had an ADL disability. Men and women with an IADL disability had 236,037 and
233,772 DALYs, respectively; whereas, there were 178,594 DALYSs for males and 253,630 DALY for females
with an ADL disability. Collectively, there were 469,809 years of healthy life lost from IADL impairments,
and 432,224 years of healthy life lost from ADL limitations. Conclusions: These findings should be used to
inform healthcare providers and guide interventions aiming to preserve the functional capacity of aging adults.
Prioritizing health-related resources for mitigating the burden of functional disabilities may help aging adults
increase their quality of life and life expectancy over time.
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Introduction

Declines in functional capacity occur with advancing
age (1), thereby placing middle-aged and older adults with
functional disabilities at greater risk for poor health outcomes
and early mortality (2, 3). Measures of function such as
instrumental activities of daily living (IADLs) are used to
assess autonomous living abilities, while activities of daily
living (ADLs) are used to examine self-care capabilities (4).
Given that many working-aged and older adults are living with
one or more functional disabilities (5), understanding how
longitudinal declines in functional capacity impact the health of
the growing aging population in the United States is important
for guiding health-related resources and informing strategies
aiming to preserve function during aging.

Disability-adjusted life years (DALYs) are used globally
for quantifying the burden of a given health outcome
(6, 7). Both non-fatal health loss and premature death are
examined to determine the burden of a health outcome (8).
Calculating DALYs for IADLs and ADLs will allow for a
better understanding of how functional capacity factors into
health and premature death during aging (1). Accordingly, the
purpose of this study was to determine the burden of IADL and
ADL disabilities for middle-aged and older adults in the United
States.
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Methods

Participants

Data from 37,495 participants in the 1998-2014 waves of
the Health and Retirement Study (HRS) were utilized for the
analyses. Cleaned and standardized RAND HRS data were
joined with individual HRS data files. The HRS seeks to
understand the health and economic implications occurring
in aging adults that can threaten or promote health and
wealth at individual- and population-levels (9). Since 1998,
the HRS has provided data for a nationally-representative
sample of individuals aged 50 years and older, with interviews
occurring biennially (9). A multi-stage probability design is
employed by the HRS, including geographical stratification and
oversampling of specific demographic groups. Sample weights
are provided to account for the multi-stage area probability
design. Additional details for the HRS are given elsewhere (10).

Written informed consent was provided by participants in
the HRS and protocols were approved by the University of
Michigan Behavioral Sciences Committee Institutional Review
Board. There were no direct identifiers in these data, thereby
ensuring participant anonymity.
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Measures

Age and sex were reported by participants. Exclusions
occurred for missing sex (n=7), no participation in the 1998-
2014 waves (n=4,002), and unknown age (n=2,431). At each
wave, participants self-reported their ability to perform six
IADLs: use a map, prepare hot meals, take medications,
manage money, use a telephone, and shop for groceries.
Individuals indicating difficulty or an inability to perform
any IADL were considered as having an TADL disability.
Participants told survey interviewers about their ability to
perform six ADLs at each wave: walk across a room, shower
or bathe, eat, get in or out of bed, use the toilet, and dress
themselves. Those reporting difficulty or an inability to perform
any ADL were regarded as having an ADL disability. The
National Death Index was used to verify date of death. Exit
interviews were also conducted with a surviving spouse, child,
or other informant to gather information concerning medical
expenses, family relations, outlook of assets after death, and
other circumstances that may have occurred toward the end of
life for participants who died (9).

Statistical Analysis

Procedures from the World Health Organization were used
for calculating DALY (11). Participants were first stratified by
sex because of differences in life expectancy, and then by age
category (50-59 years, 60-69 years, 70-79 years, =80 years).
The age at which an IADL or ADL disability was first reported
determined the age categories for those included.

Years lived with a disability (YLDs) was calculated by
taking the product of the number of incident cases for either an
IADL or ADL disability, corresponding disability weight, and
mean duration of years lived with the functional limitation until
death, or truncation. The disability weights used were 0.810
for IADL impairments and 0.920 for ADL limitations (8). For
those living or lost to follow-up (truncation), the mean duration
of years lived with either an IADL or ADL disability was
determined by using their estimated life expectancy at age of
truncation (12). Total YLDs were determined by summing the
YLDs for each sex, across age categories.

Years of life lost (YLLs) were calculated by multiplying
the number of deaths that occurred for those with an IADL or
ADL disability by the average life expectancy at age of death in
years. Life expectancy at each age and sex was determined from
the Period Life Table (13). Total YLLs were also determined by
summing the YLLs for each sex, across age categories.

For each sex, YLDs and YLLs were summed across age
categories for determining DALY's for each functional outcome.
Thereafter, the DALYs for males and females were summed
for calculating overall DALYs. Sampling weights were used in
the analyses to make the DALY nationally-representative. The
YLLs, YLDs, and DALY are presented in thousands. Analyses
were executed with SAS 9.4 software (SAS Institute; Cary,
NO).

Results

Of the 31,055 participants, 14,990 (48.2%) had an IADL
disability and 13,136 (42.2%) had an ADL disability. Table
1 presents the non-weighted and weighted descriptive
characteristics of the participants.

The weighted YLDs and YLLs for IADL and ADL
limitations are depicted in Figure 1. Males with an IADL
disability had 130,504 YLDs and 105,532 YLLs, totaling for
236,037 DALYs; whereas, women with an IADL disability
had 120,278 YLDs and 113,493 YLLs, totaling for 233,772
DALYs. Combined, there were 469,809 years of healthy life
lost from IADL impairments.

Figure 1
The Burden of IADL and ADL Disabilities by Sex
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Note: Black Bars=Years of Life Lost; White Bars=Years Lived with Disability.
ADL=Activities of Daily Living; IADL=Instrumental Activities of Daily Living.

Men with an ADL disability had 93,822 YLDs and 84,772
YLLs, totaling 178,594 DALYs; however, women with an
ADL disability had 144,074 YLDs and 109,555 YLLs, totaling
253,630 DALYS. Combined, there were 432,224 years of
healthy life lost from ADL limitations. Detailed information
for the burden of IADL and ADL disabilities are presented in
Appendix 1.

Discussion

The results of this investigation indicate that millions of
healthy years of life were lost as a result of TADL and ADL
disabilities for middle-aged and older adults in the United
States. Interestingly, the burden of an IADL disability was
higher in men than women; whereas, the burden of an ADL
disability was greater in women than men. Our findings should
be used to inform healthcare providers working with individuals
that are at risk for, or already have a functional disability.
Likewise, monitoring DALYs will help to guide targeted
interventions aiming to help aging adults preserve function.

Tasks included in IADL assessments represent higher-level
cognitive function, and impairments in IADLs often precede
disabilities in ADLs (4). Given that males experience declines
in cognitive functioning before females (14), this may explain
why our results indicate the burden of an IADL impairment
was especially high in males. Similarly, our findings revealed
that the burden of an ADL disability was higher in females
than the burden of an TADL impairment. Females experience
greater deficits in their self-care functioning than males during
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Table 1
Non-Weighted and Weighted Descriptive Characteristics of the Participants

Has IADL Disability Weighted Has IADL Disability Has ADL Disability Weighted Has ADL Disability
(n=14,990) (n=50,452,594) (n=13,136) (n=43,806,648)
Age at Entry (years) 67.1+11.3 65.0+0.1 67.1+114 65.0+0.1
Female (n (%)) 7,974 (53.1%) 25,336,944 (50.2%) 7,974 (60.6%) 25,600,917 (58.4%)
Age at Death (years) 81.6+£10.2 80.6+0.2 81.6+10.2 80.6+0.2

Died During Study (n (%)) 7,381 (49.2%)

21,793,335 (43.2%)

6,513 (49.5%) 19,150,479 (43.7%)

Note: ADL=Activities of Daily Living; IADL=Instrumental Activities of Daily Living; Results are reported as mean+standard deviation or meanzstandard error

aging (1). Although females have a greater life expectancy than
males, females tend to have a poor health status as they age and
are living longer with functional limitations (15).

Healthcare providers that treat middle-aged and older adult
patients should continually monitor functional capacity during
aging. Deficiencies in IADLs and ADLs may accelerate the
disabling process, leading to other poor health outcomes,
institutionalization, and premature mortality (2, 3, 16).
Healthcare entities should continually monitor DALYs for
the efficiency and allocation of resources. Interventions that
target physical activity participation, nutritional counseling,
depression, pain, cognition, and other healthy behaviors should
be encouraged to preserve functional capacity in middle-aged
and older adults (17). Practicing such behaviors, especially
earlier in life, may decrease the number of healthy years of life
that are lost from IADL and ADL disabilities.

Some study limitations should be noted. Multimorbidity was
not controlled for in our disability weights because we used
an incidence-driven DALY calculation. Participants may have
died or were lost to follow-up before a functional disability
was reported, thereby creating underestimations for our results;
however, those who recovered from a functional disability
may have contributed to overestimates. It is possible that some
participants may have had a functional limitation earlier in
life before entering the HRS because persons have to be aged
at least 50 years to be included. Statistical tests of inference
were not performed on DALY estimates because DALYs are
typically presented as a stand-alone result.

Conclusions

Millions of healthy years of life were lost from IADL and
ADL limitations for middle-aged and older adults in the United
States. The burden of IADL impairments were greatest in
men; whereas, the burden of ADL limitations were greatest
in women. Our findings should be used to inform healthcare
providers working with middle-aged and older adult patients
that are at risk for or already have a functional limitation.
Engaging in healthy behaviors may improve function for those
with an existing functional disability, while adhering to healthy
behaviors earlier in life may lower the burden of IADL and

ADL disabilities over time.
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