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Abstract

Objectives: To examine the cross-sectional association of linguistic adaptation with cognitive 

function, as well as its interactions with sociodemographic and health profiles in older Chinese 

and Korean immigrants in the U.S.

Methods: Using harmonized data (N = 5063) from the Population Study of Chinese Elderly 

(PINE) and the Study of Older Korean Americans (SOKA), we examined between- and within-

group differences in the role of linguistic adaptation (English use in older Chinese Americans and 

English proficiency in older Korean Americans) in cognitive function.

Results: The positive association between linguistic adaptation and cognitive function was 

common in both groups. We also found that the relationship was pronounced among subgroups 

with the underlying linguistic and cognitive vulnerabilities (i.e., the very old, women, those with 

low education, and newly immigrated individuals).

Discussion: Findings show the importance of linguistic adaptation in older immigrants’ 

cognitive health and suggest a need for targeted interventions for high-risk groups.
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Introduction

From 1990 to 2018, the older foreign-born population in the U.S. almost tripled from 2.7 

to 7.3 million (Mizoguchi et al., 2019). Currently, 14% of U.S. individuals aged 65 and 

older are foreign-born immigrants, and this proportion is projected to reach 23.3% by 2060 

(Mizoguchi et al., 2019). Although 29% of these older immigrants are of Asian origin, 

attention to older Asian immigrants has been limited (Hanna & Batalova, 2021; Ðoàn et 

al., 2019). The facts that a majority of older Asian Americans (60%–80%) have English 

language barriers and that these individuals speak over 100 distinctive languages (Hanna 

& Batalova, 2021; Mizoguchi et al., 2019; U.S. Census Bureau, 2019) suggest not only 

difficulties for reaching out to them with conventional English-only survey methods but 

also the many challenges imposed on them in various aspects of life. In the present study, 

given the central role of language, we examine the association between linguistic adaptation 

and cognitive function in older Chinese and Korean Americans by harmonizing data from 

two existing studies. It is important to note that Chinese and Koreans are major U.S. 

ethnic immigrant groups with a notably high rate of limited English proficiency (Hanna & 

Batalova, 2021). Chinese is the second and Korean is the seventh most common language 

spoken by the U.S. population with English-language barriers (Batalova & Zong, 2016).

The growth of the older immigrant population calls for attention to their brain aging and 

cognitive health within the unique context of immigration (Lamar et al., 2021). In the 

process of cultural, societal, and linguistic adaptation to a host country, acculturation is a 

key contextual factor for immigrants’ health (Lopez-Class et al., 2011; Tan & Burgess, 2020; 

Thomson & Hoffman-Goetz, 2009). However, findings on the link between acculturation 

and cognitive health are mixed (Xu et al., 2017). One line of research has demonstrated 

that higher levels of acculturation within a host society are associated with better cognitive 

health outcomes (e.g., Choi et al., 2020; Lamar et al., 2021; Tang et al., 2019), whereas 

other researchers have reported no association between them (e.g., Casanova & Aguila, 

2020; Statucka & Cohn, 2019). These inconclusive findings are attributable in part to the 

use of varied measures of acculturation, including proxies (e.g., nativity, age at migration, 

length of residence in the U.S.) and scales with multiple domains of cultural adaptation (e.g., 

language, media use, food consumption, social relationships, familiarity with customs and 

practices); hence, in the present study, we focus on linguistic adaptation, which is the most 

integral component of acculturation (Lommel & Chen, 2016; Tan & Burgess, 2020). Such 

a targeted approach is also imperative for harmonizing data from independently designed 

studies with different measures in order to optimize those data for comparability (Jang et al., 

2021).

With a strong connection to education, the pathway between linguistic adaptation and 

cognitive health could be bidirectional. For example, individuals with high education may 

be well-equipped to learn a new language, and such linguistic adaptation may promote 

cognitive function (Casey & Dustmann, 2008; Diwan, 2008; Shi et al., 2009). On the other 

hand, education may serve as a cognitive reserve enhancing cognitive function, and the 

high state of cognition may facilitate the acquisition of new language skills (Akresh, 2007; 

Chiswick & Miller, 2007). Given the cross-sectional scope of the present assessment and the 

chronological nature of the variables of interest, we conceptualized educational attainment 
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during an early stage of life as a contextual covariate, the status of linguistic adaptation 

acquired during the process of immigration as an independent variable, and the current 

cognitive status as a health outcome. Our conceptualization is in line with the literature 

suggesting the better opportunities for upward social mobility and health advantages of 

immigrants who have acquired language skills of the host society (Jasinskaja-Lahti, 2008; 

Shi et al., 2009). Familiarity with two languages may be particularly beneficial for cognitive 

function because it helps older immigrants to engage with both the host and their own 

ethnic community, offering cognitively stimulating opportunities for networking and social 

participation in two realms (Nawyn et al., 2012; West et al., 2017).

Another line of inquiry in the present investigation is how the association between linguistic 

adaptation and cognitive function may vary by sociodemographic and health characteristics. 

Studies on immigrant health suggest that the way in which cultural and linguistic adaptation 

exerts its impact is shaped by contexts (Fox et al., 2017; Lommel & Chen, 2016). 

Sociodemographic characteristics, such as age, gender, marital status, education, and length 

of stay in the U.S., and physical and mental health status may not only serve as contextual 

variables to be considered in the assessment of the link between linguistic adaptation and 

cognitive function, but also may function as a moderator that determines the strength of 

their relationships. For example, gender has been identified as a significant moderator in 

the association between acculturation and health; compared to men, women were more 

susceptible to the positive impact of acculturation on the measures of physical and mental 

health (Leu et al., 2011) and cognitive function (Choi et al., 2020). By examining the direct 

and moderating effect models, we aim to explore within- and between-group variations in 

older Chinese and Korean Americans in the dynamics among linguistic adaptation, cognitive 

function, and potential modifiers— sociodemographic backgrounds and health profiles.

For this study, we utilize two large sets of data on older Chinese and Korean Americans: 

the Population Study of Chinese Elderly (PINE; Dong, 2014) and the Study of Older 

Korean Americans (SOKA; Jang et al., 2020). Unlike conventional survey methods that 

target only English-speaking participants, the PINE and the SOKA employed culturally and 

linguistically sensitive strategies (e.g., questionnaires in native languages, survey assistance 

by bilingual and bicultural staff, and partnerships with ethnic communities) to include older 

immigrants with language and cultural barriers (Jang et al., 2021). Although these two 

studies differ in design and sampling methods, they provide data from large samples of older 

Chinese and Korean immigrants on linguistic adaptation and cognitive function and allow 

cross-group assessments.

The merging of independent sets of data can be guided by data harmonization, which has 

been employed in cross-racial/ethnic studies and health disparities research (Fortier et al., 

2017; National Institute on Aging [NIA], 2012). Given the high rate of limited English 

proficiency in older Chinese and Korean Americans (Batalova & Zong, 2016; Hanna & 

Batalova, 2021), the harmonization of the PINE and SOKA datasets offers ways to enhance 

access to these hard-to-reach populations and increase our understanding of their linguistic 

adaptation and cognitive health. Our harmonization of these datasets is intended to broaden 

their reach and impact and to guide public health strategies. By allowing identification of 

similarities and differences between the groups, the methods of harmonization facilitate 
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strategic planning for services and programs. Based on the review, the goal of the present 

investigation is to examine the direct effect of linguistic adaptation on cognitive function, as 

well as its interactions with sociodemographic and health profiles in the harmonized data of 

older Chinese and Korean Americans.

Methods

Datasets

The PINE is a population-based longitudinal study of Chinese Americans aged 60 and older, 

conducted in the greater Chicago area (Dong, 2014). Attending to cultural and linguistic 

characteristics of the sample, face-to-face home interviews for the PINE were conducted 

by trained bicultural and bilingual interviewers. Since 2011, four waves of data have been 

collected. Detailed information on the PINE is available elsewhere (Dong, 2014).

The SOKA is a multi-state survey of Korean Americans aged 60 and older. The sites 

for the SOKAwere selected from states with differing proportions of the entire Korean 

American population: California, New York, Texas, Hawaii, and Florida. In each state, a 

primary metropolitan statistical area with a representative proportion of Korean Americans 

was selected: Los Angeles, New York, Austin, Honolulu, and Tampa. Combined, these sites 

present a continuum of Korean population densities. During 20172018, community-based 

samples were recruited by a team of investigators who shared the target population’s 

language and culture. The survey questionnaire was in Korean, developed using back-

translation and reconciliation. The questionnaire was designed to be self-administered; 

however, bilingual and bicultural assistants were present at survey sites to help participants 

complete the surveys. Upon completion of the survey, each participant was assessed for 

cognitive function, using the Mini Mental State Examination (MMSE), by trained research 

personnel. A total of 2176 individuals participated in the survey. Detailed information on the 

SOKA is available elsewhere (Jang et al., 2020).

Both studies were approved by the institutional review boards at the educational institutions 

where the two studies’ principal investigators were affiliated. Although the PINE has 

multiple waves, we used the fourth wave (N = 3124) collected in 2017–2019 to be 

comparable to the SOKA. Cognitive function has been longitudinally examined in the 

PINE data (e.g., Chen et al., 2019; Li et al., 2017). For our cross-sectional comparative 

analysis, the two datasets were reduced to include only those who were without cognitive 

impairment (MMSE score >10) to ensure the credibility of self-reported data. After deleting 

122 participants from the PINE and 115 participants from the SOKA, the final sample size 

was 5063: 3002 older Chinese Americans and 2061 older Korean Americans. None of the 

participants had more than 10% of data missing, and pair-wise deletion was used in all 

analyses.

Measures

Because the two studies were independently designed, data were managed by following 

guidelines for retrospective data harmonization (Fortier et al., 2017; NIA, 2012). First, 

we identified common variables and evaluated potentials for harmonization. Depending on 
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comparability levels, we implemented multiple strategies, including rational harmonization 

based on shared conceptual meanings, common/similar item selection, score standardization, 

and rescaling. The variables selected and managed for the present analyses are given below.

Cognitive function.—The MMSE (Folstein et al., 1975) was employed in both studies as 

an indicator of global cognitive function. The MMSE consists of items for time and place 

orientation, memory recall, attentional and computational capabilities, language ability, 

three-stage commands, pentagon drawing, judgment, and comprehension. Responses for 

each item are scored as 0 (incorrect) or 1 (correct). The composite score ranges from 0 to 30, 

with higher scores indicating better cognitive function. The psychometric properties of the 

Chinese and Korean versions of the MMSE have been previously validated (Han et al., 2010; 

Li et al., 2016). Cronbach’s alpha was high in both samples (0.84 for Chinese Americans, 

0.73 for Korean Americans).

Linguistic adaptation.—No item for linguistic adaptation was shared by the two studies; 

the conceptually relevant items were English use in the PINE and English proficiency in the 

SOKA. In the PINE, a five-response option asked participants to indicate which language 

they used (1 = only Chinese, 2 = more Chinese than English, 3 = both equally, 4 = more 
English than Chinese, 5 = only English). The SOKA assessed English proficiency by asking 

participants to rate how well they spoke English on a 4-pointscale (1 = not at all, 2 = not 
well, 3 = well, 4 = very well). Given the related but distinctive natures of language use and 

proficiency (Chiswick & Miller, 2007), we used the two variables as independent indicators 

of linguistic adaptation in each sample. In both measures, higher scores indicated a greater 

level of linguistic adaptation. We used the measures as continuous variables to ensure their 

variances.

Health profiles.—Chronic medical conditions, functional disability, and depressive 

symptoms were used as indicators of physical and mental health. For chronic medical 

conditions, participants in both studies were asked to indicate whether a medical 

professional had ever told them that they had specific chronic diseases or conditions, which 

were presented on a checklist. Because the two studies did not use identical checklists, 

we selected six diseases that the studies’ checklists had in common (heart disease, stroke, 

cancer, diabetes, hypertension, and arthritis). Affirmative responses to individual items were 

summed for a total count.

Functional disability was assessed with items on basic and instrumental activities of daily 

living (Katz et al., 1963; Lawton & Brody, 1969): eating, dressing, bathing, walking, 

transferring, grooming, toileting, managing money, using the telephone, and managing 

medications. The two studies’ different response formats (a 4-point scale in the PINE and a 

3-point scale in the SOKA) were dichotomized (0 = no help needed, 1 = in need of help). 

Total scores could range from 0 (no disability) to 10 (severe disability). Cronbach’s alpha 

was high in both samples (0.85 for Chinese Americans, 0.87 for Korean Americans).

With regard to depressive symptoms, the two studies employed different versions of the 

Patient Health Questionnaire (PHQ; Kroenke et al., 2001; 2003): PHQ-9 for the PINE; and 

PHQ-2 for the SOKA. We selected the two items that were common to both datasets; these 
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items pertained to the frequency of having “little interest or pleasure in doing things” and 

feeling “down, depressed or hopeless” over the past 2 weeks. Each item was scored on a 

4-point scale ranging from 0 (not at all) to 3 (nearly every day). Total scores could range 

from 0 to 6, with higher scores indicating greater levels of depressive symptoms. Cronbach’s 

alpha was high in both samples (0.70 for Chinese Americans, 0.80 for Korean Americans).

Demographic characteristics.—Background information in both samples was managed 

to indicate age (in years), gender (0 = male, 1 = female), marital status (0 = married, 1 = not 
married), education (0 = ≤high school graduation, 1 = >high school graduation), and length 

of stay in the U.S. (in years).

Analytical Strategy

The harmonized data from the two studies were examined as follows. First, we reviewed the 

samples’ descriptive characteristics and conducted group comparisons using t or chi-square 

tests. Next, after examining bivariate correlations, we tested linear regression models of 

cognitive function in each group. The direct effect of linguistic adaptation (English use 

for older Chinese Americans and English proficiency for older Korean Americans) was 

examined after controlling for sociodemographic and health-related covariates. Interaction 

terms of linguistic adaptation were then entered with covariates. When an interaction 

term reached statistical significance, we conducted a simple slope analysis for further 

investigation. The sample was divided into two groups based on moderating factors, and 

the regression slopes of linguistic adaptation predicting cognitive function in subgroups were 

compared. All analyses were performed using STATA version 17.0 (Stata Corp, College 

Station, TX).

Results

Descriptive Characteristics of the Samples

Table 1 summarizes the descriptive characteristics of the older Chinese and Korean 

Americans. Compared with the Chinese American sample, the Korean American sample was 

slightly younger and included more women and more who were not married, with higher 

education and more years in the U.S. Both samples were comparable in number of chronic 

medical conditions. Older Korean Americans had higher levels of functional disability 

and depressive symptoms than did older Chinese Americans. Reflecting the characteristics 

of older Asian immigrants who immigrated after their transformative years, the status of 

linguistic adaptation was generally low in both samples. Eighty-two percent of the Chinese 

American sample reported that they spoke only Chinese, and three quarters of the Korean 

American sample reported that they spoke English either “not at all” or “not well.” Due 

to the lack of standardized cut-offs to indicate linguistic adaptation across the measures, 

we used them as continuous variables. Noting the non-normal distribution of the English 

use score in the Chinese American (skewness = 2.81), we conducted a log transformation, 

and the transformed scores were used in the analyses. With regard to cognitive function, 

the Korean American sample demonstrated higher MMSE scores than did the Chinese 

American sample.
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Bivariate Correlations Among Study Variables

Correlations among study variables were examined in each sample to understand the 

associations among study variables and ensure the absence of collinearity (not shown in 

a tabular format). In both groups, higher cognitive function was associated with younger age, 

male gender, married status, fewer chronic medical conditions, lower functional disability, 

and less frequent symptoms of depression. In the Chinese American sample, English use 

and cognitive function were positively associated (r = .25, p < .001). English proficiency in 

the Korean American sample was also associated with higher cognitive function (r = .33, p 
< .001). In both samples, the highest correlation coefficient was found in the relationship 

between education and English use/proficiency (r = .38, p < .001, for the Chinese American 

sample; r = .42, p < .001, for the Korean American sample). There was no indication of 

collinearity.

Linear Regression Models for Cognitive Function

Table 2 includes linear regression models for cognitive function in older Chinese and Korean 

Americans. In both samples, the direct effect of linguistic adaptation was significant when 

demographic and health-related variables were controlled. Older Chinese Americans with 

more use of English and older Korean Americans with better proficiency in English were 

better in cognitive function. Younger age, male gender, married status, higher educational 

attainment, lower functional disability, and fewer symptoms of depression were common 

predictors for better cognitive function. Chronic medical conditions lost significance in both 

groups, and years in the U.S. were only significant in the Chinese American sample. The 

direct effect model accounted for 31% and 26% of the variance of cognitive function in the 

Chinese American and Korean American samples, respectively.

Subsequently, the interaction terms of linguistic adaptation with demographic and health-

related variables were added to the model. There were eight terms, and they explained a 

small but significant amount (1%–2%) of the variance, resulting in a total explained variance 

of 33% in the Chinese American sample and 27% in the Korean American sample. In the 

Chinese American sample, the effect of English use on cognitive function was significantly 

moderated by age, gender, education, and years in the U.S. In the Korean American sample, 

age and years in the U.S. were identified as significant moderators.

Examination of the Pattern of the Moderating Effect

The sample was divided based on the moderating variable for each interaction with 

significance, and the regression slope of linguistic adaptation predicting cognitive function 

in each subgroup was examined. In the analysis for each moderating variable, other 

covariates from the set (age, gender, marital status, education, years in the U.S., chronic 

medical conditions, functional disability, and depressive symptoms) were considered. In 

creating figures, all covariates were fixed at their means. Among older Chinese Americans 

(Figure 1), the subgroups with advanced age, female gender, lower education, and fewer 

years in the U.S. demonstrated a steeper slope than did their respective counterparts, 

indicating a stronger connection between English use and cognitive function. A similar 

pattern was observed among older Korean Americans (Figure 2) in the subgroup analyses 

based on age and years in the U.S., where those in the older age group and with a shorter 
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stay in the U.S. presented a stronger connection between English proficiency and cognitive 

function than their respective counterparts. There was a crossover pattern in all subgroup 

analyses except the one with age in older Korean Americans. These findings suggest that the 

positive impact of linguistic adaptation was pronounced and optimized in the groups with 

the underlying linguistic and cognitive vulnerabilities (i.e., the very old, women, those with 

low education, and newly immigrated individuals).

Discussion

This investigation was prompted by multiple causes, including the increase in the older 

Asian immigrant population in the U.S. (Hanna & Batalova, 2021; U.S. Census Bureau, 

2019), public health concerns about immigrant health and language barriers (Lommel & 

Chen, 2016; Tan & Burgess, 2020), increased attention to brain aging andcognitive health 

inolder immigrants (Lamar et al., 2021; Xu et al., 2017), lack of appropriate data on 

older Asian Americans (Ðoàn et al., 2019), and the potential of merging the datasets 

for older Chinese and Korean Americans (Jang et al., 2021). Harmonized data from two 

independently designed studies (the PINE and SOKA), which employed culturally and 

linguistically sensitive approaches to reach out to older Chinese and Korean Americans, 

generated a combined sample size of 5063 and allowed us to examine between- and within-

group differences in the association between linguistic adaptation and cognitive function at 

a cross-sectional level. Our findings not only confirm the positive link between linguistic 

adaptation and cognitive function common to both groups but also further demonstrate how 

this link may be modified by sociodemographic and health profiles in each group.

Our data management was largely guided by the literature on retrospective data 

harmonization (Fortier et al., 2017; NIA, 2012). The multiple strategies employed in the 

present study demonstrate challenges of harmonizing retrospective data as well as ways 

to optimize data use. The major challenge was the absence of comparable indicators of 

linguistic adaptation. Although English use and English proficiency were selected as the 

most relevant measures, they represent related but distinct characteristics. While English 

proficiency indicates one’s acquired language skills and competencies, English use in 

particular may reflect social and geographic contexts in which older immigrants are 

embedded (Akresh, 2007; Chiswick & Miller, 2007). Noting the difference, analysis was 

conducted for each group; however, caution in interpretation is warranted. It should also 

be noted that, in order to be comparable to the SOKA, the two items were selected from 

the full items of the PHQ-9 available in the PINE. The approach is based on the high 

correspondence between PHQ-9 and PHQ-2 reported in the literature (e.g., Liu et al., 2016; 

Suzuki et al., 2015). In our sensitivity analyses, we also found a strong correlation between 

the two-item total score and the original PHQ-9 score (r = .70, p < .001). When the analyses 

were replicated with the original score, the results remained the same. Nonetheless, the 

inherent discrepancy in the measures need to be taken into consideration.

In line with previous studies with diverse groups of immigrant populations (e.g., Choi et 

al., 2020; Lamar et al., 2021; Tang et al., 2019), our findings show a positive association 

between linguistic adaptation and cognitive function in both samples. Speaking English 

more than Chinese in the Chinese American sample and having greater English proficiency 
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in the Korean American sample indicate better linguistic adaptation in the U.S., and 

both indicators were associated with higher cognitive function. As described earlier, the 

underlying characteristics of linguistic adaptation, such as sociodemographic advantages, 

opportunities for upward social mobility, better access to resources and services, and 

successful coping and resilience (Diwan, 2008; Jasinskaja-Lahti, 2008; Shi et al., 2009), 

seem to yield positive cognitive health outcomes. Linguistic abilities in both their native 

language and English may allow older immigrants to become engaged within a larger 

social network and a broader range of social activities, which can foster the flow of novel 

information and stimulate cognitive function (Nawyn et al., 2012; West et al., 2017). The 

associated characteristics of new language acquisition, such as self-initiative, desire for 

independence, openness to new information and experiences, and positive attitudes toward 

learning, may also serve as promoting factors for older immigrants’ cognitive health.

In both samples, we found that age and length of stay in the U.S. significantly modified 

the association between linguistic adaptation and cognitive function. The positive role of 

linguistic adaptation in cognitive function was more pronounced among those who were 

older and with a shorter stay in the U.S. in comparison with their counterparts. The 

moderating effects of gender and education were observed only in the Chinese sample. 

These findings suggest that the magnitude of the positive role of linguistic adaptation may 

differ by personal characteristics. The subgroups identified as having a greater positive 

impact of linguistic adaptation were the ones with predisposed linguistic challenges and 

cognitive disadvantages (i.e., the very old, women, those with low education, and newly 

immigrated individuals). In line with the notion of resource substitution (Ross & Mirowsky, 

2006), our findings demonstrate that the presence of one resource can compensate for the 

lack of alternative resources and that the substituted resource can exert a notable health 

benefit. Although such characteristics as advanced age, female gender, low education, and 

a short length of stay in the U.S. disadvantageously position older immigrants in terms 

of linguistic adaptation and cognitive function, those who had overcome these ascribed 

vulnerabilities and managed to acquire new language skills earned the most optimized 

cognitive health returns. These findings shed new light on older immigrants’ vulnerabilities 

and resilience, such that those who lack resources have a great potential for benefiting from 

resource substitution. In a previous study with older Korean Americans (Choi et al., 2020), 

gender-related resource substitution was reported where the positive association of education 

and acculturation with cognitive function was pronounced among women. Findings from 

the present investigation suggest the existence of resource substitution in other vulnerability 

factors and another ethnic group.

Certain limitations of this study are worth mentioning. First, our cross-sectional data do 

not permit causal inferences regarding associations among the study’s variables. Future 

studies with a longitudinal design would provide a clearer understanding of the causal 

link between linguistic adaptation and cognitive function. Longitudinal data will allow the 

control of baseline cognition and the assessment of the reversal pathway. Second, although 

our samples included a sizable number of older immigrants from the U.S. Chinese and 

Korean communities, they were geographically restricted and recruited with nonprobability 

sampling. Replications should be conducted with more representative samples that cover 

a more diverse regions and with other racial/ethnic groups. In addition, although data 
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harmonization allowed us to capitalize on the existing datasets and to conduct cross-

group comparisons, discrepancies in measures across the studies limited the scope of 

the assessment. A significant amount of variance of cognitive function was explained by 

the selected measures, but consideration of other variables such as family and community-

related resources would be useful.

Despite these limitations, this study has demonstrated how the role of linguistic adaptation 

in older immigrants’ cognitive health is contextualized by personal resources, and it suggests 

practical implications. Given the cognitive health risk associated with linguistic adaptation, 

special attention needs to be paid to older immigrants with limited English use and 

proficiency. In efforts to protect and promote their cognitive function, prioritization of and 

tailoring for high-risk groups with limited resources are highly recommended.
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Figure 1. 
Moderators of the Impact of Linguistic Adaptation (English Use) on Cognitive Function in 

Older Chinese Americans.

Note. The sample was divided based on mean age (75 years) or mean number of years of 

stay in the U.S. (23 years). In the analysis with each moderating variable, other covariates 

from the set (age, gender, marital status, education, years in the U.S., chronic medical 

conditions, functional disability, and depressive symptoms) were controlled. (a) Age as a 

Moderator, (b) Gender as a Moderator, (c) Education as a Moderator, and (d) Length of Stay 

in the U.S. as a Moderator.
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Figure 2. 
Moderators of the Impact of Linguistic Adaptation (English Proficiency) on Cognitive 

Function in Older Korean Americans.

Note. The sample was divided based on mean age (73 years) or mean number of years of 

stay in the U.S. (31 years). In the analysis with each moderating variable, other covariates 

from the set (age, gender, marital status, education, years in the U.S., chronic medical 

conditions, functional disability, and depressive symptoms) were controlled. (a) Age as a 

Moderator, (b) Length of Stay in the U.S. as a Moderator.

Jang et al. Page 14

J Aging Health. Author manuscript; available in PMC 2023 February 24.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Jang et al. Page 15

Ta
b

le
 1

.

C
om

pa
ri

so
ns

 o
f 

Sa
m

pl
e 

C
ha

ra
ct

er
is

tic
s.

O
ld

er
 C

hi
ne

se
 A

m
er

ic
an

s 
(n

 =
 3

00
2)

O
ld

er
 K

or
ea

n 
A

m
er

ic
an

s 
(n

 =
 2

06
1)

%
M

±
SD

%
M

±
SD

t 
or

 (
χ

2 )

D
em

og
ra

ph
ic

 c
ha

ra
ct

er
is

tic
s

 
A

ge
74

.9
±

7.
99

73
.2

±
7.

93
7.

39
**

*

 
G

en
de

r 
(f

em
al

e)
61

.0
66

.8
(1

9.
0*

**
)

 
M

ar
ita

l s
ta

tu
s 

(m
ar

ri
ed

)
67

.8
60

.8
(2

6.
4*

**
)

 
E

du
ca

tio
n 

(>
hi

gh
 s

ch
oo

l g
ra

du
at

io
n)

23
.1

39
.7

(1
58

.3
**

* )

 
Y

ea
rs

 in
 th

e 
U

.S
.

22
.8

±
12

.4
31

.4
±

12
.1

−
24

.4
**

*

H
ea

lth
 p

ro
fi

le
s

 
C

hr
on

ic
 m

ed
ic

al
 c

on
di

tio
ns

1.
43

±
1.

10
1.

39
±

1.
16

1.
36

 
Fu

nc
tio

na
l d

is
ab

ili
ty

0.
30

±
1.

05
0.

37
±

1.
28

−
2.

23
*

 
D

ep
re

ss
iv

e 
sy

m
pt

om
s

0.
25

±
0.

80
1.

03
±

1.
54

−
23

.3
**

*

L
in

gu
is

tic
 a

da
pt

at
io

n

 
E

ng
lis

h 
us

e
1.

21
±

0.
51

—
—

 
 

O
nl

y 
C

hi
ne

se
82

.0
—

 
 

M
or

e 
C

hi
ne

se
 th

an
 E

ng
lis

h
15

.2
—

 
 

B
ot

h 
eq

ua
lly

2.
1

—

 
 

M
or

e 
E

ng
lis

h 
th

an
 C

hi
ne

se
0.

5
—

 
 

O
nl

y 
E

ng
lis

h
0.

1
—

 
E

ng
lis

h 
pr

of
ic

ie
nc

y
—

2.
08

±
0.

76
—

 
 

N
ot

 a
t a

ll
—

21
.4

 
 

N
ot

 w
el

l
—

53
.2

 
 

W
el

l
—

21
.6

 
 

V
er

y 
w

el
l

—
3.

9

C
og

ni
tiv

e 
fu

nc
tio

n

 
M

in
i-

m
en

ta
l s

ta
te

 e
xa

m
in

at
io

n 
sc

or
e

24
.5

±
4.

48
26

.7
±

2.
92

−
18

.9
**

*

* p 
<

 .0
5.

J Aging Health. Author manuscript; available in PMC 2023 February 24.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Jang et al. Page 16
**

* p 
<

 .0
01

.

J Aging Health. Author manuscript; available in PMC 2023 February 24.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Jang et al. Page 17

Ta
b

le
 2

.

L
in

ea
r 

R
eg

re
ss

io
n 

M
od

el
s 

fo
r 

C
og

ni
tiv

e 
Fu

nc
tio

n.

B
 (

SE
)

O
ld

er
 C

hi
ne

se
 A

m
er

ic
an

s
O

ld
er

 K
or

ea
n 

A
m

er
ic

an
s

L
in

gu
is

tic
 a

da
pt

at
io

n

 
E

ng
lis

h 
us

e
1.

56
**

*  
(.

25
)

2.
47

**
*  

(.
62

)
—

—

 
E

ng
lis

h 
pr

of
ic

ie
nc

y
—

—
.5

7*
**

 (
.0

9)
.7

0*
*  

(.
23

)

D
em

og
ra

ph
ic

 c
ha

ra
ct

er
is

tic
s

 
A

ge
.1

9 
(.

01
)

−
.2

0*
**

 (
.0

1)
−

.1
1*

**
 (

.0
1)

−
.1

1*
**

 (
.0

1)

 
G

en
de

r 
(f

em
al

e)
.7

3 
(.

15
)

−
.7

2*
**

 (
.1

4)
−

.4
7*

**
 (

.1
3)

−
.3

8*
*  

(.
13

)

 
M

ar
ita

l s
ta

tu
s 

(m
ar

ri
ed

)
.4

8 
(.

16
)

.4
6*

*  
(.

16
)

.4
3*

*  
(.

13
)

.3
9*

*  
(.

13
)

 
E

du
ca

tio
n 

(>
hi

gh
 s

ch
oo

l g
ra

du
at

io
n)

2.
76

 (
.1

8)
2.

87
**

*  
(.

18
)

.8
6*

**
 (

.1
3)

.8
4*

**
 (

.1
3)

 
Y

ea
rs

 in
 th

e 
U

.S
.

.0
2 

(.
01

)
.0

3*
**

 (
.0

1)
.0

1 
(.

01
)

.0
0 

(.
01

)

H
ea

lth
 p

ro
fi

le
s

 
C

hr
on

ic
 m

ed
ic

al
 c

on
di

tio
ns

.0
8 

(.
06

)
.0

5 
(.

06
)

.0
2 

(.
05

)
.0

0 
(.

05
)

 
Fu

nc
tio

na
l d

is
ab

ili
ty

.8
8 

(.
07

)
−

.9
3*

**
 (

.0
6)

−
.2

2 
(.

05
) 

**
*

−
.1

9*
*  

(.
05

)

 
D

ep
re

ss
iv

e 
sy

m
pt

om
s

.3
7 

(.
09

)
−

.3
4*

**
 (

.0
8)

−
.1

1 
(.

04
)*

*
−

.1
1*

*  
(.

04
)

In
te

ra
ct

io
ns

 
L

in
gu

is
tic

 a
da

pt
at

io
n 

×
 A

ge
.1

7*
**

 (
.0

3)
.0

4*
**

 (
.0

1)

 
L

in
gu

is
tic

 a
da

pt
at

io
n 

×
 G

en
de

r
1.

38
**

 (
.4

8)
.1

4 
(.

18
)

 
L

in
gu

is
tic

 a
da

pt
at

io
n 

×
 M

ar
ita

l s
ta

tu
s

−
.1

5 
(.

50
)

−
.2

7 
(.

17
)

 
L

in
gu

is
tic

 a
da

pt
at

io
n 

×
 E

du
ca

tio
n

−
2.

35
**

*  
(.

49
)

−
.0

4 
(.

19
)

 
L

in
gu

is
tic

 a
da

pt
at

io
n 

×
 Y

ea
rs

 in
 th

e 
U

.S
.

−
.0

6*
**

 (
.0

1)
−

.0
1*

 (
.0

1)

 
L

in
gu

is
tic

 a
da

pt
at

io
n 

×
 C

hr
on

ic
 m

ed
ic

al
 c

on
di

tio
ns

−
.0

7 
(.

20
)

−
.0

2 
(.

07
)

 
L

in
gu

is
tic

 a
da

pt
at

io
n 

×
 F

un
ct

io
na

l d
is

ab
ili

ty
−

.7
0 

(.
44

)
.0

1 
(.

06
)

 
L

in
gu

is
tic

 a
da

pt
at

io
n 

×
 D

ep
re

ss
iv

e 
sy

m
pt

om
s

.3
1 

(.
33

)
.0

3 
(.

05
)

Δ
R

2
.3

1*
**

.0
2*

**
.2

6*
**

.0
1*

**

O
ve

ra
ll 

R
2

.3
1*

**
.3

3*
**

.2
6*

**
.2

7*
**

* p 
<

 .0
5.

J Aging Health. Author manuscript; available in PMC 2023 February 24.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Jang et al. Page 18
**

p 
<

 .0
1.

**
* p 

<
 .0

01
.

J Aging Health. Author manuscript; available in PMC 2023 February 24.


	Abstract
	Introduction
	Methods
	Datasets
	Measures
	Cognitive function.
	Linguistic adaptation.
	Health profiles.
	Demographic characteristics.

	Analytical Strategy

	Results
	Descriptive Characteristics of the Samples
	Bivariate Correlations Among Study Variables
	Linear Regression Models for Cognitive Function
	Examination of the Pattern of the Moderating Effect

	Discussion
	References
	Figure 1.
	Figure 2.
	Table 1.
	Table 2.

