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Research Article
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Abstract
Objective:  Cognitive functioning is associated with instrumental activity of daily living (IADL) performance among older 
adults. The present study examines potential differences in the prevalence of IADL difficulty and association with cognition 
across diverse groups.
Method:  Participants included 455 non-Hispanic Whites, 395 Blacks, 370 Asians, and 296 Latinos aged 65 years and older 
without a current dementia diagnosis from the Kaiser Healthy Aging and Diverse Life Experience cohort. Participants’ self-
reported IADL functioning and cognition was measured across episodic memory and executive functioning.
Results:  Older age, male gender, and being Black were associated with more IADL difficulties. Executive functioning 
showed a stronger association with IADLs than memory, and it was independent of health status, whereas memory was not. 
In joint models including both cognitive domains, executive functioning remained a significant predictor of IADL difficulty, 
but memory did not. Results for both cognitive domains were attenuated with self-rated health added to the joint model. 
These relationships did not significantly differ across racial/ethnic groups
Conclusions:  Our study supports previous work suggesting that Black older adults are at increased risk for IADL disa-
bility. This is the first study we are aware of that examined the association between specific cognitive domains and IADL 
performance across multiple racial/ethnic groups. Findings indicate that cognitive functioning has similar associations with 
self-reported IADL disability across diverse groups, and that executive functioning plays a particularly important role in 
IADL disability among older adults without dementia; however, health status largely attenuates the relationship between 
IADL difficulty and cognition.

Keywords:   Executive function, Functional abilities, Memory
  

Currently, about 40% of older adults over the age of 65 in 
the United States have some type of disability (Centers for 
Disease Control and Prevention, 2018). Disability is often 
referred to as loss of ability or difficulties with completing 

everyday tasks including instrumental activities of daily 
living (IADLs) such as financial management, meal prep-
aration, medication management, and household chores. 
Inability to complete these daily tasks can result in loss of 
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independence, often prompting considerable lifestyle modi-
fications including the need for caregiver support or tran-
sition to an assisted living environment, both of which can 
lead to major reductions in quality of life (Andersen et al., 
2004; Gündoğdu et al., 2019) as well as economic hard-
ship (Castro et al., 2010; Fried et al., 2001; Guralnik et al., 
2002; van Lier et al., 2019).

Importantly, there is evidence of racial disparities in 
rates of IADL difficulties, with a higher prevalence of func-
tional limitations in certain minority groups compared 
to non-Hispanic Whites (NHWs; Mendes de Leon et  al., 
2005). Specifically, many previous large-scale epidemi-
ological studies indicate Black older adults have signifi-
cantly higher levels of disability and a steeper trajectory of 
functional decline compared to NHWs (Kelley-Moore & 
Ferraro, 2004). Data from the National Health Interview 
Survey suggest that Black adults are 1.5 times more likely to 
have a severe disability (defined as either inability to com-
plete IADLs or “a lot of difficulty”) compared to NHWs 
(Goyat et al., 2016). There are mixed findings on the prev-
alence rate of disability among Latinos, with some studies 
reporting greater degree of disability and need for assis-
tance with everyday tasks in Latinos compared to NHWs 
(Carrasquillo et  al., 2000; Rudkin et  al., 1997; Shetterly 
et al., 1998), while other studies have shown similar rates 
of disability among these two groups (Goyat et al., 2016). 
There are also mixed findings from studies looking at dis-
ability among Asians, with some studies showing that 
Asians tended to report more difficulties with IADLs than 
NHWs later in life (after the age of 70; Ciol et al., 2008), 
while other studies indicate lower rates of disability in 
Asians (Fuller-Thomson et al., 2011). The factors driving 
the differences in IADL functioning across racial/ethnic 
groups are not entirely clear, but some studies suggest that 
sociodemographic characteristics, such as lower socioeco-
nomic status (Goyat et al., 2016; Mendes de Leon et al., 
2005), and health inequalities, including higher rates of 
chronic conditions and less access to health care (Andresen 
& Brownson, 2000; Goyat et al., 2016; Kelley-Moore & 
Ferraro, 2004; Whitson et al., 2011), may at least partially 
explain some of these IADL differences.

Declines in IADL functioning among older adults are 
often a product of multiple factors. Cognitive impairments, 
even when subtle and below the threshold for meeting cri-
teria for a clinical diagnosis, are known determinants of 
functional IADL difficulties (Cahn-Weiner et  al., 2007). 
In fact, subtle declines in functional abilities can be a very 
early indicator of a neurodegenerative disorder such as pre-
clinical Alzheimer’s disease and can even predate objective 
cognitive impairment (Farias et al., 2006, 2008). Previous 
work has shown that cognition is an important correlate of 
IADL functioning. Episodic memory and executive func-
tioning are the two cognitive domains most consistently 
and strongly linked with IADL performance (Cahn-Weiner 
et al., 2007; Farias et al., 2013; Johnson et al., 2007), al-
though the relative or independent contribution of each 

may vary depending on the health conditions present. Poor 
general self-rated health has also been associated with 
worse functional disability (Fong & Kok, 2020; Idler & 
Kasl, 1995; Lee & Shinkai, 2003), although it is not clear to 
what degree cognitive functioning is associated with IADLs 
after accounting for current health status (Garrett et  al., 
2013).

Examination of the association between cognition and 
IADL function has mostly been done in NHW samples 
with very few studies utilizing more diverse samples. One 
exception is a previous study that examined the association 
between cognition and IADLs in a population-based Latino 
cohort wherein both memory and executive functioning 
were independent predictors of IADLs (Stickel et  al., 
2020). Executive functioning has also been associated with 
IADLs in Black community-dwelling older adults (Garret 
et al., 2013); however, associations with memory were not 
examined. Among Chinese older adults without dementia, 
poorer memory was associated with reduced functional 
abilities (Tam et al., 2008). In a Korean older adult sample, 
when memory impairment and executive dysfunction were 
both present, risk of conversion to dementia with loss of 
functional abilities was much higher compared to presence 
of memory impairment alone (Jung et al., 2020). However, 
these findings may not be generalizable to Asian groups 
residing in the United States as they were based on non-
U.S. samples. Given the higher risk for some medical condi-
tions among many minority populations (Carnethon et al., 
2017; Enas et  al., 2007; Shaw et  al., 2018), particularly 
those that increase risk for cerebrovascular disease (e.g., 
hypertension, diabetes, hyperlipidemia, obesity), there may 
be relative differences in the cognitive predictors of IADLs 
across ethnic/racial groups. For example, previous studies 
have shown that cerebrovascular disease is particularly as-
sociated with executive impairments (Kramer et al., 2002) 
and so it is possible in populations that have higher rates of 
cerebrovascular disease that executive function may play a 
stronger role in IADL difficulties.

The first aim of this study was to examine baseline level 
of IADL function in a diverse cohort of older adults repre-
senting four racial/ethnic groups including: Blacks, Latinos, 
Asians, and NHWs. Individuals in this cohort did not carry 
a diagnosis of dementia or cognitive impairment in their 
medical records at the time of study enrollment, although 
a small percent were expected to have undiagnosed de-
mentia or milder forms of cognitive impairment (a diag-
nosis of mild cognitive impairment was not exclusionary). 
We sought to determine whether any group(s) showed ev-
idence of disparities in IADL disability. Based on previous 
work, we hypothesized that NHWs and Asians would have 
the fewest IADL difficulties, whereas Blacks would have 
the highest rate of IADL difficulties. We also hypothesized 
that Latinos would have a higher rate of IADL difficulties 
compared to NHWs as our sample of Latinos was predom-
inantly of Mexican origin, and previous studies have found 
greater rates of disability among Mexican-Americans 
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(Markides et al., 2007). The second aim of the study was 
to examine the association between cognition (focusing on 
episodic memory and executive functioning), demographic 
factors, and self-rated health with IADLs. Given the known 
health disparities among many minorities that could ac-
count for IADL difficulties, we were specifically interested 
in whether cognitive function was a predictor of IADLs 
independent of self-rated health and if the relationship 
between cognitive domains and IADLs differed by racial/
ethnic group. We hypothesized that executive functioning 
would be more strongly associated with IADLs in the three 
minority groups, given the elevated rates of cerebrovas-
cular risk factors among these groups and the association 
between executive functioning and cerebrovascular disease.

Method

Study Sample

We used baseline data from the Kaiser Healthy Aging 
and Diverse Life Experiences (KHANDLE) cohort, com-
prising older adults residing in the San Francisco Bay and 
Sacramento areas of Northern California. KHANDLE aims 
to evaluate how ethnicity/race and life course health and 
sociocultural factors influence late-life brain health and 
cognition. Individuals eligible for KHANDLE were long-
term members of Kaiser Permanente Northern California, 
an integrated health care delivery system, over the age of 65 
as of January 1, 2016, who previously participated in the 
Kaiser Permanente Multiphasic Health Checkups (MHCs) 
completed in 1964–1973 or 1977–1985 (although remote 
data collected from the MHCs were not used in the current 
study), and did not have a current diagnosis of dementia 
based on current medical records. Demographics such as 
age are also based on present-day data. Race/ethnicity was 
also self-reported at KHANDLE enrollment interviews, in 
which participants selected any of 24 ethnicities in addition 
to an open field write-in category. Responses for both meas-
ures were categorized into the four primary racial/ethnic 
groups of Asian, non-Latino Black, Latino, or NHW. For 
those reporting belonging to multiple of the primary ra-
cial/ethnic groups, an indicator reflecting reporting two or 
more racial/ethnic groups was also included in all models 
to account for the experiences of multiracial individuals as 
being distinct from those reporting a single race/ethnicity. 
Exclusion criteria included electronic medical record diag-
nosis of dementia or other neurodegenerative disease (e.g., 
Parkinson’s disease with dementia, Huntington’s disease), 
and presence of health conditions that would impede par-
ticipation in study interviews, defined by hospice activity in 
the past 12 months, history of severe chronic obstructive 
pulmonary disease in the past 6 months, congestive heart 
failure hospitalizations in the past 6 months, and history of 
end-stage renal disease or dialysis in the past 12 months. 
A total of 1,712 individuals were enrolled at baseline with 
efforts to recruit approximately equal proportions of Asian, 

Black, Latino, and NHW participants. The KHANDLE 
study was approved by the Institutional Review Boards at 
Kaiser Permanente Division of Research and University of 
California, Davis. Of the 1,712 KHANDLE participants, 
participants were excluded if missing cognitive outcomes 
(n  =  13), self-rated health (n  =  38), gender (n  =  0), age 
(n  =  0), education (n  =  5), basic activites of daily living/
IADLs (n  =  136), or if missing/refused race or Native 
American (n  =  4). The present analysis included 1,516 
individuals.

Instrumental Activities of Daily Living

Participants self-reported ability to perform three IADL 
tasks: (a) managing money (such as keeping track of ex-
penses or paying bills), (b) completing chores around the 
house (like vacuuming, sweeping, dusting, or straightening 
up), and (c) preparing meals. Difficulty performing each 
task was rated on a 4-point scale as “1. No Difficulty,” “2. 
Some Difficulty,” “3. Much Difficulty,” or “4. Unable to 
do.” Participants who selected an additional option, “5. Do 
not do this activity,” were excluded. Each of the three IADL 
tasks was condensed into a binary outcome representing 
whether participants reported “any difficulty,” whether 
some, much, or unable to do, and the final composite IADL 
outcome measured the number of items (of the possible 
three) that participants reported any difficulty completing.

Cognition

The Spanish and English Neuropsychological Assessment 
Scales (SENAS) has undergone extensive development as a 
battery of cognitive tests relevant to diseases of aging (38–41). 
Modern psychometric methods based on item response theory 
(IRT) were used to create psychometrically matched measures 
across different domains (episodic memory and executive func-
tioning) and across English and Spanish versions. Language 
of test administration was determined by an algorithm that 
combined information regarding each participant’s language 
preference and language usage in several specific contexts (e.g., 
conversing at home, listening to radio or television, conversing 
outside the home, preferred language for reading). This study 
used a subset of SENAS tests to measure two cognitive do-
mains: episodic memory and executive function as these two 
domains have been most consistently associated with IADL 
function in previous studies (Farias et  al., 2008). Verbal epi-
sodic memory composite scores were derived from a multitrial 
15-item word list–learning test. The word list is read out loud 
to the participant over five learning trials; specific indices of 
learning included number of words recalled across each of these 
five trials. A free delayed recall trial following a distractor task 
is also administered. The composite incorporates all five scores. 
The episodic memory score is an IRT score based on the five 
learning trials and delayed recall scores. For executive function, 
IRT scores were calculated for category fluency (animals, fruits, 
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vegetables), phonemic (letter) fluency (F and L), and working 
memory (digit-span backward, visual-span backward, list 
sorting). These IRT scores were averaged to create a single exec-
utive function composite. Previous publications have validated 
the episodic memory and executive function composites used in 
this study; specifically, the episodic memory score represents a 
dimension of cognition that is separable from working memory, 
fluency, and other cognitive domains (Mungas et al., 2011) and 
combining fluency and working memory scores yields an em-
pirically justified executive function composite (Crane et  al., 
2008). The executive function composite score was obtained 
using component tasks of category fluency, phonemic (letter) 
fluency, and working memory (digit-span backward, visual-
span backward, list sorting). Each domain was z-standardized 
using the full baseline sample mean and standard deviation 
(mean of 0 and SD of 1, range = −4 to 4).

Self-Rated Health

Participant self-reported health was rated on a 5-point 
scale as “1. Excellent,” “2. Very good,” “3. Good,” “4. Fair,” 
and “5. Poor.”

Data Analysis

Distributions of all variables were examined overall as well 
as separately for each racial/ethnic group based on a priori 
hypotheses (Asian, Black, Latino, NHW). The relationships 
between cognition and IADL difficulty were estimated using 
separate multivariable ordinal logistic regression models for 
each cognitive domain (verbal episodic memory and execu-
tive functioning) as a predictor of the number of IADL items 
participants reported difficulty completing—for models in 
which the proportional odds assumption was not rejected 
(score test p value > .05), a single odds ratio (OR) from a 
proportional odds model representing the odds of reporting 
any difficulty on an additional IADL item was calculated. If 
the proportional odds assumption was rejected (score test 
p value ≤ .05), parameter-specific ORs for each increasing 
level of number of IADL items from a nonproportional 
odds model were calculated. Models sequentially controlled 
for (a) demographic variables: age at interview, race/eth-
nicity, mixed race status, gender, and years of education, 
and (b) self-rated health. Sensitivity analyses assessed the 
independent effects of verbal episodic memory and execu-
tive functioning in the same model as well as potential effect 
modification of the relationship between SENAS scores and 
IADLs separately for race/ethnicity and gender. All analyses 
were conducted in SAS 9.4 (SAS Institute, Cary, NC).

Results

Participant Characteristics

Table 1 presents demographic information for each of the 
four racial/ethnic groups. The average age of KHANDLE 

participants was 75.8 ± 6.9 years and the sample was pri-
marily female (59.6%), which differed across racial/ethnic 
groups. Asian and NHW participants reported higher levels 
of education compared to Black and Latino participants. In 
this sample, a total of 1,492 participants (98.42%) com-
pleted the testing in English and 24 (1.58%) completed it 
in Spanish.

Neuropsychological measures of verbal episodic memory 
and executive functioning varied significantly across ra-
cial/ethnic groups, with Asian participants obtaining the 
highest verbal episodic memory scores and NHW partici-
pants obtaining the highest executive functioning scores.

Overall, the rate of IADL difficulty in our cohort (30%) 
was relatively low as our study found that the majority of 
participants across all racial/ethnic groups reported diffi-
culty on no IADL items. Given the exclusion of individ-
uals with a current diagnosis of dementia in their recent 
medical records, this finding was expected. Pairwise com-
parison for any IADL difficulty versus no IADL difficulty 
by race showed that Blacks had significantly greater IADL 
difficulty when compared to the Latino (p < .01), NHW (p 
< .01), and Asian (p < .01) groups. Table 2 shows that Black 
participants had 61% higher odds of reporting difficulty on 
an additional IADL compared to NHW participants (OR: 
1.61; 95% CI: 1.20, 2.15). Odds of reporting difficulty on 
an additional IADL were similar for Asian and Latino par-
ticipants compared to NHW participants. Table 2 shows 
that when education was included as a mediator, we found 
a similar pattern of results as Black participants still had a 
higher odds of reporting difficulty on an additional IADL, 
suggesting that education does not confound the relation-
ship. Additionally, Black participants were the most likely 
to report difficulty on at least one item (Black: 37%, NHW: 
29%; Asian 27%, Latino: 27%). Furthermore, 12.7% 
of Blacks reported difficulty on two items (Asian: 6.2%, 
Latino 6.8%, NHW: 5.9%), and 2.8% of Blacks reported 
difficulty on all three items (Asian: 1.1%, Latino 0.7%, 
NHW: 0.9%).

Demographic, Cognitive, and Self-Rated Health 
Predictors of IADLs

Because verbal episodic memory and executive functioning 
are fairly highly correlated, we ran seperate models for the 
cognitive variables: episodic memory and executive func-
tion. Table 3 shows the results of the models including 
verbal episodic memory. In Model 1, we found that older 
age, male gender, and being Black were associated with 
worse IADL function. Worse memory performance was 
also associated with worse IADL functioning independent 
of other variables. In covariate-adjusted regression analyses 
examining the association between verbal episodic memory 
and IADL difficulty, each standard deviation unit decrease 
in verbal episodic memory score (worse performance) was 
associated with a 15% increased odds of reporting diffi-
culty on an additional IADL item in Model 1 (OR: 0.85; 
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95% CI: 0.74, 0.97). However, the impact of verbal epi-
sodic memory on IADL function was attenuated in Model 
2 after the inclusion of self-rated health. No evidence for 
effect modification was found for the relationship between 
verbal episodic memory and IADL difficulty by race/eth-
nicity (p = .21) or gender (p = .92), suggesting that the rela-
tionship between episodic memory and IADLs was similar 
across racial/ethnic and gender groups.

Next, we examined predictors of IADLs that included 
executive functioning (Table 4). Similar to previous models, 
older age and male gender were associated with worse 
IADL function. Across models, Latino race/ethnicity con-
sistently showed more difficulty on IADLs though not a sta-
tistically significant difference. Executive function was also 
associated with IADL performance such that each standard 
deviation unit increase in executive functioning was asso-
ciated with a 26% lower odds of reporting difficulty on 
an additional IADL item (OR: 0.74; 95% CI: 0.64, 0.86). 
This effect remained after further adjustment for self-rated 
health in Model 2, though the effect was slightly attenuated 
(OR: 0.84; 95% CI: 0.73, 0.98). Again, no effect modifi-
cation for the relationship between executive functioning 
and IADL difficulty was found by race/ethnicity (p = .81) 
or gender (p = .61).

Table 5 shows the independent effects of verbal episodic 
memory and executive functioning in the same model. In 
Model 1, executive functioning remained a significant pre-
dictor of IADL difficulty with each standard deviation unit 
increase in executive functioning associated with a 24% 
lower odds of reporting difficulty on an additional IADL 
item (OR: 0.76; 95% CI: 0.65, 0.89). The association be-
tween verbal episodic memory and IADL difficulty was at-
tenuated with the inclusion of executive functioning (OR: 
0.93; 95% CI: 0.81, 1.08). Results were further attenuated 
in Model 2 after additional adjustment for self-rated health 

(verbal episodic memory OR: 0.96, 95% CI: 0.82, 1.11; ex-
ecutive functioning OR: 0.86, 95% CI: 0.73, 1.01).

Discussion
While there have been mixed findings on the prevalence of dis-
ability among some minority groups (including Latinos and 
Asians), there have been fairly consistent findings that Blacks 
have higher rates of IADL difficulty (Goyat et  al., 2016; 
Kelley-Moore & Ferraro, 2004). Similarly, the present study 
found that in unadjusted comparisons, Black older adults 
had higher rates of IADL difficulty than the other three ra-
cial/ethnic groups (Latinos, Asians, and NHWs). Furthermore, 
our findings suggest that the difference in the prevalence of 
disability between Blacks and the other groups widened as 
degree of IADL difficulty increased. For example, the preva-
lence of difficulty with two IADLs among Blacks was about 
double that of the other groups and the prevalence of diffi-
culty with three IADLs was two to three times higher among 
Blacks. Such findings are also consistent with other studies 
showing more severe disability in Blacks (Carrasquillo et al., 
2000; Goyat et  al., 2016; Ostchega et  al., 2000; Whitson 
et al., 2011). In contrast, we did not find an elevated rate of 
disability among our Asian group, and while some analyses 
indicated a trend for higher rates of IADL disability among 
Latinos, this was not a strong or consistent finding. Previous 
work suggests there may be regional and subgroup differences 
among Latinos and Asians explaining inconsistent findings on 
the prevalence rate of disability among these groups (Fuller-
Thomson et al., 2011; Markides et al., 2007; Mutchler et al., 
2007). Specifically, Puerto Rican, Mexican American, and 
Dominican Latinos have been shown to have greater disability 
compared to NHW, while Central Americans and Cubans 
have similar or lower rates of disability compared to NHW 
(i.e., South Americans; Markides et  al., 2007). While some 

Table 1.  Descriptive Characteristics of KHANDLE Participants at Baseline

Overall N = 1,516

Race/ethnicity

p Value*

Asian n = 370 Black n = 395 Latino n = 296 White n = 455

N/mean %/SD N/mean %/SD N/mean %/SD N/mean %/SD N/mean %/SD

Age at interview 75.8 6.9 75.5 6.8 75.0 6.7 75.9 6.7 76.6 7.2 .0057
Gender           .0008
  Female 885 59.6% 197 54.4% 263 68.1% 166 57.4% 259 57.8%  
  Male 600 40.4% 165 45.6% 123 31.9% 123 42.6% 189 42.2%  
Mixed race 88 5.8% 10 2.7% 15 3.8% 63 21.3% 0 0.00% <.0001
Self-rated health 2.7 0.9 2.6 0.9 3.0 0.9 2.7 0.9 2.5 0.9 <.0001
Years of education 14.7 3.0 15.6 2.6 14.3 2.7 13.4 3.8 15.3 2.8 <.0001
Verbal episodic memory 0.0 1.0 0.2 1.0 −0.1 0.9 −0.1 0.9 0.1 1.0 <.0001
Executive functioning 0.1 1.0 −0.2 0.8 −0.2 0.8 −0.2 0.9 0.6 1.1 <.0001
IADL difficulty           .0011
  Difficulty on 0 items 1,061 70.0% 270 73.0% 249 63.0% 217 73.3% 325 71.4%  
  Difficulty on 1 item 314 20.7% 73 19.7% 85 21.5% 57 19.3% 99 21.8%  
  Difficulty on 2 items 120 7.9% 23 6.2% 50 12.7% 20 6.8% 27 5.9%  
  Difficulty on 3 items 21 1.4% 4 1.1% 11 2.8% 2 0.7% 4 0.9%  

Notes: IADL = instrumental activities of daily living; KHANDLE = Kaiser Healthy Aging and Diverse Life Experiences. Data are raw scores unless otherwise indicated. 
Episodic memory and executive function are in z scores (mean 0, SD 1).
*p Value represents differences across racial/ethnic groups (t test for continuous values, and chi-squared for categorical variables).
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studies have shown that Asian groups tend to have lower rates 
of disability compared to NHWs, there is variability in dis-
ability prevalence among Asian subgroups, including greater 
disability among certain subgroups such as Hawaiian/Pacific 
Islanders and Vietnamese, who made up a very small number 
in KHANDLE (Fuller-Thomson et al., 2011). Unfortunately, 
we were unable to examine if there were differences in IADLs 
within specific subsets of the minority groups (e.g., such as 
country of origin/descent) as those data were not available; 
this will be important in future studies.

While it is important to identify groups that may suffer 
from disproportionately higher rates of functional disa-
bility, understanding the factors that contribute to disa-
bility and possibly to disparities in disability is paramount. 
In a model that included demographic factors and epi-
sodic memory performance, we found that worse verbal 
episodic memory along with older age, male gender, and 
Black race/ethnicity were all independently associated with 
poorer IADL functioning. When health status was added 

to that model, Black race/ethnicity was no longer a risk 
factor for worse IADL function. Such findings indicate that 
worse overall health status helps to explain the increased 
risk of disability in Blacks, though future research is needed 
to directly test this potential pathway. Interestingly, in this 
model, memory was also no longer associated with IADL 
disability, suggesting that the impact of memory on IADL 
function may also be accounted for by health status.

Next, we examined similar models that included ex-
ecutive functioning rather than verbal episodic memory. 
In the multivariate model unadjusted for self-rated 
health, older age, male gender, and worse executive func-
tion were all independently associated with worse IADL 
functioning. Latino participants were also more likely 
to show worse IADL functioning. After accounting for 
self-rated health, results remained the same. Unlike the 
models that included verbal episodic memory, the impact 
of executive functioning remained significant after in-
cluding health status.

Table 2.  Odds of Reporting Difficulty on Additional IADLs for Each Racial/Ethnic Group Compared to NHW Participants

Model 1 Model 2

 OR

95% CI

p Value OR

95% CI

p ValueLower Upper Lower Upper

Asian 0.99 0.73 1.35 .9672 1.00 0.73 1.36 .9889
Black 1.61 1.20 2.15 .0014 1.56 1.16 2.09 .0029
Latino 0.88 0.62 1.25 .4835 0.83 0.58 1.19 .3106
NHW Ref.    Ref.

Notes: CI = confidence interval; IADL = instrumental activities of daily living; NHW = non-Hispanic White; OR = odds ratio. Model 1 adjusted for age, gender, 
and mixed race. Model 2 adjusted for age, gender, education, and mixed race.

Table 3.  Association Between Verbal Episodic Memory and IADL Difficulty

Model 1 Model 2

 

OR

95% CI

p Value OR

95% CI

p Value Lower Upper Lower Upper

Verbal episodic memory 0.85 0.74 0.97 .0139 0.91 0.79 1.04 .1533
Proportional odds assumption   .3556    .5984
Covariates
  Age 1.03 1.02 1.05 .0002 1.03 1.01 1.05 .0015
  Male gender 0.49 0.38 0.63 <.0001 0.48 0.37 0.62 <.0001
  Race/ethnicity         
    Asian 0.99 0.73 1.36 .9661 0.89 0.65 1.23 .4736
    Black 1.48 1.10 1.99 .0091 1.16 0.85 1.58 .3405
    Latino 0.80 0.56 1.15 .2361 0.75 0.52 1.09 .1316
    Mixed race 1.47 0.90 2.39 .1259 1.36 0.83 2.25 .2256
Years of education 0.98 0.95 1.02 .4237 1.02 0.98 1.06 .2999
Self-rated health     2.13 1.86 2.45 <.0001

Notes: CI = confidence interval; IADL = instrumental activities of daily living; OR = odds ratio. Model 1 adjusted for race/ethnicity, mixed race status, baseline 
age, gender, and years of education. Model 2 additionally adjusted for self-rated health at baseline. Score test was used to determine whether models upheld the 
proportional odds assumption; assumption is met if p > .05.
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To our knowledge, this is the first study that has exam-
ined the association between specific cognitive domains 
and IADL performance across racial/ethnic groups. When 
examined in separate models unadjusted for health status, 
both memory and executive functioning were related to 
IADL performance, and importantly, these relationships 
did not appear to substantially differ across racial/ethnic 
groups. Thus, our findings are consistent with the larger 
literature based on mostly NHW samples that suggests 
that memory and executive functioning are both associated 

with IADL functions at least when measured separately 
(Cahn-Weiner et  al., 2007; Carlson et  al., 1999; Farias 
et  al., 2013; Mansbach & Mace, 2019; Rovner et  al., 
2012). Overall executive functioning showed a stronger as-
sociation with IADL than memory, and it was independent 
of health status, whereas memory was not. However, to 
further evaluate the relative importance of executive func-
tion and episodic memory to IADL function, we also ran 
joint models including both cognitive domains. In these 
joint models, unadjusted for self-rated health, executive 

Table 4.  Association Between Executive Functioning and IADL Difficulty

Model 1 Model 2

 

OR

95% CI

p Value OR

95% CI

p Value Lower Upper Lower Upper

Executive functioning 0.74 0.64 0.86 <.0001 0.84 0.73 0.98 .0223
Proportional odds assumption   .1020    .2345
Covariates
  Age 1.03 1.01 1.04 .0028 1.03 1.01 1.04 .0039
  Male gender 0.48 0.38 0.62 <.0001 0.48 0.37 0.61 <.0001
  Race/ethnicity         
    Asian 0.78 0.56 1.09 .1464 0.78 0.55 1.09 .1432
    Black 1.24 0.91 1.69 .1801 1.06 0.77 1.46 .7315
    Latino 0.69 0.48 1.00 .0497 0.69 0.47 1.01 .0575
    Mixed race 1.50 0.92 2.45 .1053 1.37 0.83 2.27 .2168
Years of education 1.01 0.97 1.05 .7937 1.03 0.99 1.08 .1262
Self-rated health     2.10 1.83 2.41 <.0001

Notes: CI = confidence interval; IADL = instrumental activities of daily living; OR = odds ratio. Model 1 adjusted for race/ethnicity, mixed race status, baseline 
age, gender, and years of education. Model 2 additionally adjusted for self-rated health at baseline. Score test was used to determine whether models upheld the 
proportional odds assumption; assumption is met if p > .05.

Table 5.  Association Between Verbal Episodic Memory and Executive Functioning With IADL Difficulty

Model 1 Model 2

 

OR

95% CI

p Value OR

95% CI

p Value Lower Upper Lower Upper

Verbal episodic memory 0.93 0.81 1.08 .3355 0.96 0.82 1.11 .5343
Executive functioning 0.76 0.65 0.89 .0007 0.86 0.73 1.01 .0615
Proportional odds assumption   .1290    .2830
Covariates
  Age 1.02 1.01 1.04 .0071 1.02 1.01 1.04 .0077
  Male gender 0.47 0.36 0.60 <.0001 0.47 0.36 0.61 <.0001
  Race/ethnicity         
    Asian 0.80 0.58 1.12 .1922 0.79 0.56 1.11 .1736
    Black 1.24 0.91 1.69 .1778 1.06 0.77 1.46 .7300
    Latino 0.69 0.48 1.01 .0533 0.70 0.48 1.02 .0596
Mixed race 1.50 0.92 2.44 .1079 1.37 0.83 2.27 .2188
Years of education 1.01 0.97 1.05 .7501 1.03 0.99 1.08 .1196
Self-rated health 1.01 0.97 1.05 .7937 2.10 1.83 2.41 <.0001

Notes: CI = confidence interval; IADL = instrumental activities of daily living; OR = odds ratio. Model 1 adjusted for race/ethnicity, mixed race status, baseline 
age, gender, and years of education. Model 2 additionally adjusted for self-rated health at baseline. Score test was used to determine whether models upheld the 
proportional odds assumption; assumption is met if p > .05.
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functioning remained a significant predictor of IADL diffi-
culty, but memory did not. However, when self-rated health 
was added to the joint model, the results for both verbal 
episodic memory and executive functioning were attenu-
ated such that there was only a trend-level association be-
tween executive function and IADLs and no relationship 
with episodic memory.

Our study has a number of strengths. The cohort is large 
and diverse, allowing a unique opportunity to examine po-
tential differences in IADL disability and associated factors. 
This is the first study to examine the relationship between 
specific cognitive predictors (as opposed to a brief, global 
cognitive screening measure) and IADL functioning across 
multiple racial/ethnic groups, including NHWs, Blacks, 
Latinos, and Asians. Our measures of verbal episodic 
memory and executive function have been previously shown 
to have similar psychometric properties, lending credibility 
to the comparison of the impact of these cognitive domains 
on IADLs (Mungas et  al., 2000, 2004; Mungas, Reed, 
Haan, et  al., 2005; Mungas, Reed, Tomaszewski Farias, 
et al., 2005). An important extension of this work will be to 
examine whether there are disparities in change in IADLs 
over time across racial/ethnic groups and how specific cog-
nitive abilities at study baseline and measured over time 
are associated with longitudinal decline in IADLs and loss 
of functional independence, questions this unique cohort is 
poised to help address.

This study has some limitations. First, the prevalence 
of IADL difficulty was relatively low in our sample (30%) 
with the majority of participants across all racial/ethnic 
groups reporting difficulty on no IADL items, as compared 
to other studies (40%; Centers for Disease Control and 
Prevention, 2018). Additionally, the current study evaluated 
only a limited number of IADLs; for example, it did not 
assess ability to manage medications and medical appoint-
ments, drive, and complete shopping. Further, IADL func-
tioning was based on self-report, which can be susceptible 
to response bias. While it would have been ideal to include 
an objective medical comorbidity burden variable rather 
than self-rated health, these data are not currently available 
in this cohort. Additionally, some studies have shown cul-
tural differences in self-rated health (e.g., Black older adults 
reported worse health compared to NHW older adults, de-
spite comparable health status), although others have not 
(Chandola & Jenkinson, 2000; Strawbridge & Wallhagen, 
1999). Nonetheless, difference in self-rated health in the 
current study could be related to cultural bias. We also 
recognize that aggregating Asians and Latinos as we did 
is not ideal because there is heterogeneity within these mi-
nority populations. Finally, the older adults in our minority 
groups were fairly well educated compared to older adults 
from those groups in the general population in the United 
States and had access to a health care system (that is how 
they were recruited), which may further limit the generaliz-
ability of our findings.

In summary, our study provides further evidence of dis-
parities in functional disability particularly among Black 
older adults. To our knowledge, this is the first study that has 
examined the association between specific cognitive domains 
and IADL performance across multiple racial/ethnic groups. 
Our findings are consistent with the literature that suggests 
that executive functioning plays a particularly important role 
in IADL disability. However, self-rated health largely attenu-
ates the relationship between IADL difficulty and cognition, 
suggesting health inequalities may at least partially explain 
IADL differences. Notably, our findings indicate that cogni-
tion was similarly associated with IADL disability across the 
four ethnoracials groups and does not appear to have dif-
ferential patterns of relationships with IADLs across groups.

Funding
This work was funded by the National Institute on Aging 
(grant numbers RF1AG052132, 3P30AG010129-29S2, 
K01AG052646), the National Center for Advancing 
Translational Sciences (grant number UL1 TR000002), 
and the Alzheimer’s Association (grant number 
AARGD-19-619832).

Conflict of Interest
None declared.

Acknowledgment
The authors would like to acknowledge and thank the 
Kaiser Healthy Aging and Diverse Life Experiences 
(KHANDLE) participants and staff for their participation 
in this study.

References
Andersen, C. K., Wittrup-Jensen, K. U., Lolk, A., Andersen, K., & 

Kragh-Sørensen, P. (2004). Ability to perform activities of daily 
living is the main factor affecting quality of life in patients 
with dementia. Health and Quality of Life Outcomes, 2, 52. 
doi:10.1186/1477-7525-2-52

Andresen, E. M., & Brownson, R. C. (2000). Disability and health 
status: Ethnic differences among women in the United States. 
Journal of Epidemiology and Community Health, 54(3), 200–
206. doi:10.1136/jech.54.3.200

Cahn-Weiner,  D.  A., Farias,  S.  T., Julian,  L., Harvey,  D.  J., 
Kramer, J. H., Reed, B. R., Mungas, D., Wetzel, M., & Chui, H. 
(2007). Cognitive and neuroimaging predictors of instru-
mental activities of daily living. Journal of the International 
Neuropsychological Society, 13(5), 747–757. doi:10.1017/
S1355617707070853

Carlson,  M.  C., Fried,  L.  P., Xue,  Q.  L., Bandeen-Roche,  K., 
Zeger, S. L., & Brandt, J. (1999). Association between executive 
attention and physical functional performance in community-
dwelling older women. The Journals of Gerontology, Series B: 

892� Journals of Gerontology: PSYCHOLOGICAL SCIENCES, 2022, Vol. 77, No. 5

https://doi.org/10.1186/1477-7525-2-52
https://doi.org/10.1136/jech.54.3.200
https://doi.org/10.1017/S1355617707070853
https://doi.org/10.1017/S1355617707070853


Psychological Sciences and Social Sciences, 54(5), S262–S270. 
doi:10.1093/geronb/54b.5.s262

Carnethon,  M.  R., Pu,  J., Howard,  G., Albert,  M.  A., 
Anderson,  C.  A.  M., Bertoni,  A.  G., Mujahid,  M.  S., 
Palaniappan,  L., Taylor,  H.  A. Jr., Willis,  M., & 
Yancy,  C.  W.; American Heart Association Council on 
Epidemiology and Prevention; Council on Cardiovascular 
Disease in the Young; Council on Cardiovascular and 
Stroke Nursing; Council on Clinical Cardiology; Council 
on Functional Genomics and Translational Biology; and 
Stroke Council. (2017). Cardiovascular health in African 
Americans: A scientific statement from the American Heart 
Association. Circulation, 136(21), e393–e423. doi:10.1161/
CIR.0000000000000534

Carrasquillo,  O., Lantigua,  R.  A., & Shea,  S. (2000). Differences 
in functional status of Hispanic versus non-Hispanic 
White elders: Data from the Medical Expenditure Panel 
Survey. Journal of Aging and Health, 12(3), 342–361. 
doi:10.1177/089826430001200304

Castro, D. M., Dillon, C., Machnicki, G., & Allegri, R. F. (2010). 
The economic cost of Alzheimer’s disease: Family or public 
health burden? Dementia & Neuropsychologia, 4(4), 262–267. 
doi:10.1590/S1980-57642010DN40400003

Centers for Disease Control and Prevention. (2018). Disability and 
Health Data System (DHDS). http://dhds.cdc.gov

Chandola, T., & Jenkinson, C. (2000). Validating self-rated health 
in different ethnic groups. Ethnicity & Health, 5(2), 151–159. 
doi:10.1080/713667451

Ciol, M. A., Shumway-Cook, A., Hoffman, J. M., Yorkston, K. M., 
Dudgeon,  B.  J., & Chan,  L. (2008). Minority dispar-
ities in disability between Medicare beneficiaries. Journal 
of the American Geriatrics Society, 56(3), 444–453. 
doi:10.1111/j.1532-5415.2007.01570.x

Crane,  P.  K., Narasimhalu,  K., Gibbons,  L.  E., Pedraza,  O., 
Mehta,  K.  M., Tang,  Y., Manly,  J.  J., Reed,  B.  R., & 
Mungas, D. M. (2008). Composite scores for executive function 
items: Demographic heterogeneity and relationships with quan-
titative magnetic resonance imaging. Journal of the International 
Neuropsychological Society, 14(5), 746–759. doi:10.1017/
S1355617708081162

Enas,  E.  A., Mohan,  V., Deepa,  M., Farooq,  S., Pazhoor,  S., 
& Chennikkara,  H. (2007). The metabolic syndrome and 
dyslipidemia among Asian Indians: A  population with high 
rates of diabetes and premature coronary artery disease. 
Journal of the Cardiometabolic Syndrome, 2(4), 267–275. 
doi:10.1111/j.1559-4564.2007.07392.x

Farias, S. T., Mungas, D., Reed, B. R., Cahn-Weiner, D., Jagust, W., 
Baynes,  K., & Decarli,  C. (2008). The measurement of 
Everyday Cognition (ECog): Scale development and psy-
chometric properties. Neuropsychology, 22(4), 531–544. 
doi:10.1037/0894-4105.22.4.531

Farias, S. T., Mungas, D., Reed, B. R., Harvey, D., Cahn-Weiner, D., 
& Decarli, C. (2006). MCI is associated with deficits in everyday 
functioning. Alzheimer Disease and Associated Disorders, 20(4), 
217–223. doi:10.1097/01.wad.0000213849.51495.d9

Farias,  S.  T., Park,  L.  Q., Harvey,  D.  J., Simon,  C., Reed,  B.  R., 
Carmichael,  O., & Mungas,  D. (2013). Everyday cognition 
in older adults: Associations with neuropsychological perfor-
mance and structural brain imaging. Journal of the International 

Neuropsychological Society, 19(4), 430–441. doi:10.1017/
S1355617712001609

Fong,  J. H., & Kok, Z. C. (2020). Does subjective health matter? 
Predicting overall and specific ADL disability incidence. Archives 
of Gerontology and Geriatrics, 90, 104169. doi:10.1016/j.
archger.2020.104169

Fried, T. R., Bradley, E. H., Williams, C. S., & Tinetti, M. E. (2001). 
Functional disability and health care expenditures for older 
persons. Archives of Internal Medicine, 161(21), 2602–2607. 
doi:10.1001/archinte.161.21.2602

Fuller-Thomson,  E., Brennenstuhl,  S., & Hurd,  M. (2011). 
Comparison of disability rates among older adults in aggregated 
and separate Asian American/Pacific Islander subpopulations. 
American Journal of Public Health, 101(1), 94–100. doi:10.2105/
AJPH.2009.176784

Garrett, S. L., Sawyer, P., Kennedy, R. E., McGuire, D., Simon, R. P., 
Strothers, H. S. 3rd, & Allman, R. M. (2013). Racial and sex 
differences in associations between activities of daily living and 
cognition in community-dwelling older adults. Journal of the 
American Geriatrics Society, 61(12), 2174–2180. doi:10.1111/
jgs.12543

Goyat,  R., Vyas,  A., & Sambamoorthi,  U. (2016). Racial/ethnic 
disparities in disability prevalence. Journal of Racial and 
Ethnic Health Disparities, 3(4), 635–645. doi:10.1007/
s40615-015-0182-z

Gündoğdu,  S., Arıkan,  F., & Keser,  G. (2019). Dependence level 
and quality of life of older adults living in nursing home. 
Journal of Geriatric Medicine and Gerontology, 5(4), 5. doi: 
10.23937/2469-5858/1510081

Guralnik, J. M., Alecxih, L., Branch, L. G., & Wiener, J. M. (2002). 
Medical and long-term care costs when older persons become 
more dependent. American Journal of Public Health, 92(8), 
1244–1245. doi:10.2105/ajph.92.8.1244

Idler,  E.  L., & Kasl,  S.  V. (1995). Self-ratings of health: Do they 
also predict change in functional ability? The Journals of 
Gerontology, Series B: Psychological Sciences and Social 
Sciences, 50(6), S344–S353. doi:10.1093/geronb/50b.6.s344

Johnson,  J. K., Lui, L. Y., & Yaffe, K. (2007). Executive function, 
more than global cognition, predicts functional decline and mor-
tality in elderly women. The Journals of Gerontology, Series A: 
Biological Sciences and Medical Sciences, 62(10), 1134–1141. 
doi:10.1093/gerona/62.10.1134

Jung, Y. H., Park,  S., Jang, H., Cho,  S. H., Kim,  S.  J., Kim,  J.  P., 
Kim, S. T., Na, D. L., Seo, S. W., & Kim, H. J. (2020). Frontal-
executive dysfunction affects dementia conversion in patients 
with amnestic mild cognitive impairment. Scientific Reports, 
10(1), 772. doi:10.1038/s41598-020-57525-6

Kelley-Moore, J. A., & Ferraro, K. F. (2004). The black/white dis-
ability gap: Persistent inequality in later life? The Journals 
of Gerontology, Series B: Psychological Sciences and Social 
Sciences, 59(1), S34–S43. doi:10.1093/geronb/59.1.s34

Kramer, J. H., Reed, B. R., Mungas, D., Weiner, M. W., & Chui, H. C. 
(2002). Executive dysfunction in subcortical ischaemic vascular 
disease. Journal of Neurology, Neurosurgery, and Psychiatry, 
72(2), 217–220. doi:10.1136/jnnp.72.2.217

Lee, Y., & Shinkai,  S. (2003). A comparison of correlates of self-
rated health and functional disability of older persons in the Far 
East: Japan and Korea. Archives of Gerontology and Geriatrics, 
37(1), 63–76. doi:10.1016/s0167-4943(03)00021-9

Journals of Gerontology: PSYCHOLOGICAL SCIENCES, 2022, Vol. 77, No. 5� 893

https://doi.org/10.1093/geronb/54b.5.s262
https://doi.org/10.1161/CIR.0000000000000534
https://doi.org/10.1161/CIR.0000000000000534
https://doi.org/10.1177/089826430001200304
https://doi.org/10.1590/S1980-57642010DN40400003
http://dhds.cdc.gov
https://doi.org/10.1080/713667451
https://doi.org/10.1111/j.1532-5415.2007.01570.x
https://doi.org/10.1017/S1355617708081162
https://doi.org/10.1017/S1355617708081162
https://doi.org/10.1111/j.1559-4564.2007.07392.x
https://doi.org/10.1037/0894-4105.22.4.531
https://doi.org/10.1097/01.wad.0000213849.51495.d9
https://doi.org/10.1017/S1355617712001609
https://doi.org/10.1017/S1355617712001609
https://doi.org/10.1016/j.archger.2020.104169
https://doi.org/10.1016/j.archger.2020.104169
https://doi.org/10.1001/archinte.161.21.2602
https://doi.org/10.2105/AJPH.2009.176784
https://doi.org/10.2105/AJPH.2009.176784
https://doi.org/10.1111/jgs.12543
https://doi.org/10.1111/jgs.12543
https://doi.org/10.1007/s40615-015-0182-z
https://doi.org/10.1007/s40615-015-0182-z
https://doi.org/10.23937/2469-5858/1510081
https://doi.org/10.2105/ajph.92.8.1244
https://doi.org/10.1093/geronb/50b.6.s344
https://doi.org/10.1093/gerona/62.10.1134
https://doi.org/10.1038/s41598-020-57525-6
https://doi.org/10.1093/geronb/59.1.s34
https://doi.org/10.1136/jnnp.72.2.217
https://doi.org/10.1016/s0167-4943(03)00021-9


Mansbach, W. E., & Mace, R. A. (2019). Predicting functional de-
pendence in mild cognitive impairment: Differential contribu-
tions of memory and executive functions. The Gerontologist, 
59(5), 925–935. doi:10.1093/geront/gny097

Markides, K. S., Eschbach, K., Ray, L. A., & Peek, M. K. (2007). 
Census disability rates among older people by race/ethnicity and 
type of Hispanic origin. In Angel, J. L. & Whitfield, K. E. (Eds.), 
The health of aging Hispanics: The Mexican-origin population 
(pp. 26–39). Springer Science & Business Media.

Mendes de Leon, C. F., Barnes, L. L., Bienias, J. L., Skarupski, K. A., 
& Evans, D. A. (2005). Racial disparities in disability: Recent evi-
dence from self-reported and performance-based disability meas-
ures in a population-based study of older adults. The Journals 
of Gerontology, Series B: Psychological Sciences and Social 
Sciences, 60(5), S263–S271. doi: 10.1093/geronb/60.5.s263

Mungas, D., Reed, B. R., Crane, P. K., Haan, M. N., & González, H. 
(2004). Spanish and English Neuropsychological Assessment 
Scales (SENAS): Further development and psychometric 
characteristics. Psychological Assessment, 16(4), 347–359. 
doi:10.1037/1040-3590.16.4.347

Mungas,  D., Reed,  B.  R., Haan,  M.  N., & González,  H. (2005). 
Spanish and English Neuropsychological Assessment Scales: 
Relationship to demographics, language, cognition, and in-
dependent function. Neuropsychology, 19(4), 466–475. 
doi:10.1037/0894-4105.19.4.466

Mungas,  D., Reed,  B.  R., Marshall,  S.  C., & González,  H.  M. 
(2000). Development of psychometrically matched 
English and Spanish language neuropsychological tests 
for older persons. Neuropsychology, 14(2), 209–223. 
doi:10.1037//0894-4105.14.2.209

Mungas,  D., Reed,  B.  R., Tomaszewski  Farias,  S., & DeCarli,  C. 
(2005). Criterion-referenced validity of a neuropsycholog-
ical test battery: Equivalent performance in elderly Hispanics 
and non-Hispanic Whites. Journal of the International 
Neuropsychological Society, 11(5), 620–630. doi:10.1017/
S1355617705050745

Mungas, D., Widaman, K. F., Reed, B. R., & Tomaszewski Farias, S. 
(2011). Measurement invariance of neuropsychological tests 
in diverse older persons. Neuropsychology, 25(2), 260–269. 
doi:10.1037/a0021090

Mutchler, J. E., Prakash, A., & Burr, J. A. (2007). The demography 
of disability and the effects of immigrant history: Older Asians 
in the United States. Demography, 44(2), 251–263. doi:10.1353/
dem.2007.0015

Ostchega,  Y., Harris,  T.  B., Hirsch,  R., Parsons,  V.  L., & 
Kington,  R. (2000). The prevalence of functional limita-
tions and disability in older persons in the US: Data from 
the National Health and Nutrition Examination Survey III. 
Journal of the American Geriatrics Society, 48(9), 1132–1135. 
doi:10.1111/j.1532-5415.2000.tb04791.x

Rovner, B. W., Casten, R. J., & Leiby, B. E. (2012). Cognitive and 
noncognitive determinants of everyday activities in a racially 
diverse population of older persons receiving health services. 
The Journal of Nervous and Mental Disease, 200(7), 627–631. 
doi:10.1097/NMD.0b013e31825bfc5b

Rudkin,  L., Markides,  K.  S., and Espino,  D.  V. (1997). 
Functional disability in older Mexican Americans. 
Topics in Geriatric Rehabilitation, 12, 38–46. 
doi:10.1097/00013614-199703000-00006

Shaw, P. M., Chandra, V., Escobar, G. A., Robbins, N., Rowe, V., 
& Macsata,  R. (2018). Controversies and evidence for car-
diovascular disease in the diverse Hispanic population. 
Journal of Vascular Surgery, 67(3), 960–969. doi:10.1016/j.
jvs.2017.06.111

Shetterly,  S.  M., Baxter,  J., Morgenstern,  N.  E., Grigsby,  J., & 
Hamman, R. F. (1998). Higher instrumental activities of daily 
living disability in Hispanics compared with non-Hispanic 
whites in rural Colorado. The San Luis Valley Health and Aging 
Study. American Journal of Epidemiology, 147(11), 1019–1027. 
doi:10.1093/oxfordjournals.aje.a009395

Stickel,  A.  M., Tarraf,  W., Wu,  B., Marquine,  M.  J., 
Vásquez, P. M., Daviglus, M., Estrella, M. L., Perreira, K. M., 
Gallo, L. C., Lipton, R. B., Isasi, C. R., Kaplan, R., Zeng, D., 
Schneiderman, N., & González, H. M. (2020). Cognition and 
daily functioning: Results from the Hispanic Community Health 
Study/Study of Latinos (SOL) and Study of Latinos-Investigation 
of Neurocognitive Aging (SOL-INCA). Journal of Alzheimer’s 
Disease, 77(3), 1267–1278. doi:10.3233/JAD-200502

Strawbridge, W. J., & Wallhagen, M. I. (1999). Self-rated health and 
mortality over three decades: Results from a time-dependent 
covariate analysis. Research on Aging, 21(3), 402–416. 
doi:10.1177/0164027599213003

Tam,  C.  W., Lam,  L.  C., Lui,  V.  W., Chan,  W.  C., Chan,  S.  S., 
Chiu, H. F., & Chan, W. M. (2008). Clinical correlates of func-
tional performance in community-dwelling Chinese older persons 
with mild cognitive impairment. International Psychogeriatrics, 
20(5), 1059–1070. doi:10.1017/S1041610208007345

van  Lier,  L.  I., van  der  Roest,  H.  G., Oosten,  B.  S., Garms-
Homolová,  V., Onder,  G., Finne-Soveri,  H., Jónsson,  P., 
Ljunggren, G., Henrard, J. C., Topinkova, E., Sørbye, L. W., 
Bernabei,  R., van  Hout,  H.  P., & Bosmans,  J.  E. (2019). 
Predictors of societal costs of older care-dependent 
adults living in the community in 11 European coun-
tries. Health Services Insights, 12, 1178632918820947. 
doi:10.1177/1178632918820947

Whitson,  H.  E., Hastings,  S.  N., Landerman,  L.  R., 
Fillenbaum,  G.  G., Cohen,  H.  J., & Johnson,  K.  S. (2011). 
Black–white disparity in disability: The role of medical condi-
tions. Journal of the American Geriatrics Society, 59(5), 844–
850. doi:10.1111/j.1532-5415.2011.03401.x

894� Journals of Gerontology: PSYCHOLOGICAL SCIENCES, 2022, Vol. 77, No. 5

https://doi.org/10.1093/geront/gny097
https://doi.org/10.1093/geronb/60.5.s263
https://doi.org/10.1037/1040-3590.16.4.347
https://doi.org/10.1037/0894-4105.19.4.466
https://doi.org/10.1037//0894-4105.14.2.209
https://doi.org/10.1017/S1355617705050745
https://doi.org/10.1017/S1355617705050745
https://doi.org/10.1037/a0021090
https://doi.org/10.1353/dem.2007.0015
https://doi.org/10.1353/dem.2007.0015
https://doi.org/10.1111/j.1532-5415.2000.tb04791.x
https://doi.org/10.1097/NMD.0b013e31825bfc5b
https://doi.org/10.1097/00013614-199703000-00006
https://doi.org/10.1016/j.jvs.2017.06.111
https://doi.org/10.1016/j.jvs.2017.06.111
https://doi.org/10.1093/oxfordjournals.aje.a009395
https://doi.org/10.3233/JAD-200502
https://doi.org/10.1177/0164027599213003
https://doi.org/10.1017/S1041610208007345
https://doi.org/10.1177/1178632918820947
https://doi.org/10.1111/j.1532-5415.2011.03401.x



