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ABSTRACT
Objective  This study aims to show the usefulness 
of incorporating a community-based geographical 
information system (GIS) in recruiting research participants 
for the Asian Cohort for Alzheimer’s Disease (ACAD) study 
for using the subgroup of Korean American (KA) older 
adults. The ACAD study is the first large study in the USA 
and Canada focusing on the recruitment of Chinese, 
Korean and Vietnamese older adults to address the issues 
of under-representation of Asian Americans in clinical 
research.
Methods  To promote clinical research participation 
of racial/ethnic minority older adults with and 
without dementia, we used GIS by collaborating with 
community members to delineate boundaries for 
geographical clusters and enclaves of church and 
senior networks, and KA serving ethnic clinics. In 
addition, we used socioeconomic data identified as 
recruitment factors unique to KA older adults which 
was analysed for developing recruitment strategies.
Results  GIS maps show a visualisation of the 
heterogeneity of the sociodemographic characteristics 
and the resources of faith-based organisations and KA 
serving local clinics. We addressed these factors that 
disproportionately affect participation in clinical research 
and successfully recruited the intended participants 
(N=60) in the proposed period.
Discussion  Using GIS maps to locate KA provided 
innovative inroads to successful research outreach 
efforts for a pilot study that may be expanded to other 
underserved populations across the USA in the future. 
We will use this tool subsequently on a large-scale 
clinical genetic epidemiology study.
Policy implication  This approach responds to the 
call from the National Institute on Aging to develop 
strategies to improve the health status of older adults 
in diverse populations. Our study will offer a practical 
guidance to health researchers and policymakers in 
identifying understudied and hard-to-reach specific 
Asian American populations for clinical studies or 
initiatives. This would further contribute in reducing 
the health and research disparity gaps among older 
minority populations.

INTRODUCTION
Alzheimer’s disease and related dementia 
(ADRD) affects 5.8 million people in the 
USA and 50 million worldwide.1 2 The 
annual global cost of dementia is now above 
US$1.3 trillion and is expected to rise to 
US$2.8 trillion by 2030.3 4 The literature on 
ADRD shows constant and adverse health 
disparities as well as research disparities 
across racial and ethnic groups.5 6 Though 
many AD variants are population-specific 
or have different frequencies across popu-
lations, like most complex diseases, the AD 

STRENGTHS AND LIMITATIONS OF THIS STUDY
	⇒ This study responds to the call from the National 
Institute on Aging to build diverse community part-
nerships to improve the recruitment of minorities 
(Milestone 12.a). Community and academic part-
ners were engaged to develop a community-based 
geographic information system (GIS) to identify and 
recruit hard-to-reach populations.

	⇒ This study created novel community-based GIS 
maps which provide a comprehensive overview 
with a visual representation of the heterogeneities 
of social factors and physical clusters for the target-
ed population.

	⇒ Our successful recruitment of Korean American (KA) 
older adults is due to multiple recruitment strategies 
including target population tailored GIS, detailed un-
derstanding of the target population as well as exist-
ing community capacity and respected relationships 
between the community and researchers.

	⇒ Using publicly available social network data has 
inherent limitations related to completeness, cor-
rectness and timeliness reporting and there are lim-
itations to using social networks observed in social 
datasets which may be different from the underlying 
(offline) networks.

	⇒ Recruitment to clinical studies with Asian American 
older adults is complex, only Korean-speaking KA 
older adults are included.
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literature has a strong bias towards European ancestry,6 7 
and there are substantial disparities in minority partici-
pation in AD studies. Despite the call from the National 
Institute of Health for the inclusion of more represen-
tative groups in clinical studies, racial/ethnic minorities, 
older adults, those with lower socioeconomic status and 
immigrant subpopulations remain underserved, under-
studied and under-represented.6 8–10

Older racial/ethnic minority populations are growing 
faster than their non-Hispanic white counterparts and will 
comprise 45% of the older adult population by 2060.11 The 
number of Asian Americans who are 65 years and older 
will increase by 352% by 2060 and comprise 21% of the 
total Asian American population by 2060.11 12 Participa-
tion of Asian Americans in the ADRD interventional trials 
is very low (ie, <1%)6 13 14 and investigations of ADRD in 
Asian American populations are woefully inadequate, so 
the generalisability of scientific findings for Asian Amer-
icans is questionable. The availability of reliable data is 
imperative to the attainment of the regional profiles of 
health equity in the USA.15 However, in Healthy People 
2020, as in most other national health reports, ADRD 
data about Asian Americans is absent. The main reasons 
for the omission of Asian Americans in healthcare studies 
are the barriers present in Asian American communities 
that include mistrust of outsiders, lack of knowledge, 
language barriers, lack of health insurance and sociocul-
tural barriers.9–12 16–19 It is difficult to gain access to Asian 
Americans because they are dispersed throughout the 
country and tend to have a low level of contact with the 
healthcare system. However, there are states where Asian 
Americans are concentrated such as California, New York 
and Texas, and ethnic enclaves in various metropolitan 
areas such as Chinatown, Koreatown and Little Saigon as 
well as based on social factors including churches.16–19

There is a need to develop sampling methods that are 
responsive to ethnicity and sociocultural diversity among 
study populations and to be able to generalise scientific 
findings for Asian Americans.9 10 18 As for older Asian 
American populations, they show specific characteristics 
that make them different from other ethnic groups and 
their younger counterparts, including language, health 
beliefs, health attitudes, lower economic status and social 
networks.17 19–22 These characteristics may act as facilita-
tors or barriers to participation in clinical studies or clin-
ical trials for communities, including ADRD.

The strategies to identify geographical and socioenvi-
ronmental trends among Asian Americans, particularly 
in the older population, may enhance the recruitment 
of the study participants. Geographical information 
system (GIS) would be an excellent tool for comparing 
spatial data on the relative concentrations of minority 
populations and identifying high-concentration areas 
or enclaves for the small-sized study population. GIS 
can quickly and accurately create visual representations 
of multiple complex data sets. This makes it a more 
effective tool for developing recruitment strategies than 
other methods, such as text, charts or tables. GIS could 

enhance the visual perception of physical and social envi-
ronments by mapping layers of data information and its 
relationship to the location of the study population. The 
use of GIS techniques in public health studies has devel-
oped significantly in recent years.23–27 Many public health 
researchers have found that visualisation of the spatial 
distribution of health-related events of target popula-
tions and making informed public health decisions faster 
are the two primary applications of GIS data/methods 
in health-related studies.25 28 29 The applications of GIS 
methodologies in older adults’ care and research are 
growing,30–32 however, there is limited research on GIS in 
assessing recruitment strategies among older adults with 
and without dementia.33 34

The purpose of this paper is to show the usefulness 
of incorporating community-based GIS in recruiting 
research participants for the Asian Cohort for Alzheimer’s 
Disease (ACAD) study using the subgroup of Korean 
American (KA) older adults. Community-based GIS 
recruitment strategies can help researchers and commu-
nity recruiters work together to develop recruitment strat-
egies by creating and mapping the data and monitoring 
the recruitment process and outcomes. The ACAD study 
is the first large study in the USA and Canada focusing 
on the recruitment of Chinese, Korean and Vietnamese 
older adults to address the issue of under-representation 
of Asian Americans in research. The study’s long-term 
goal is to recruit over 5000 participants to identify genetic 
and non-generic/lifestyle AD risk factors and to establish 
blood biomarker levels for AD diagnosis.

This paper summarises only the strategies used to 
recruit KA older adults aged 60 years and older in New 
Jersey in the USA and discusses how the community-
based participatory research method combined with 
GIS resulted in the successful recruitment of our target 
research participant. Our main objective is to show the 
effectiveness of using community-based GIS to recruit a 
hard-to-reach KA elderly population with and without 
dementia in New Jersey by (1) creating a few GIS maps to 
capture the physical and sociocultural characteristics of 
the sample population and (2) referencing the maps to 
effectively recruit the sample population.

METHODS
We used holistic community-based participatory research 
combined with applying GIS to delineate boundaries for 
geographical clusters and church and senior networks, 
and KA serving ethnic clinics within identified clusters 
or enclaves to recruit participants from the commu-
nity.35 We integrated local knowledge and resources of 
the social environment into GIS by collaborating with 
community leaders for developing recruitment strategies. 
Recruitment was derived from linking data from identi-
fied diverse sources of geographical and social enclaves 
of KA populations and visualised geographical and socio-
cultural trends in the study populations. A chain referral 
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recruitment method within identified enclaves, such as 
other forms of respondent-driven sampling, was used.

Geographical context of KAs
Although there are concentrations of KAs in Cali-
fornia and on the East Coast, KAs are widely scattered 
throughout the USA.16 35–37 According to data from the 
2010 Census, New Jersey’s Asian population grew by more 
than 1400% since 1970. The counties with the largest 
Asian American populations are Middlesex (24% of the 
county’s residents), Bergen (16%) and Hudson (15%) in 
New Jersey. We choose New Jersey to carry out this pilot 
ACAD since the highest density of KAs (6.3%) resides in 
Bergen County, New Jersey.37 38

Sociocultural contexts of KAs
The history and sociodemographic characteristics of 
Korean immigration frame the sociocultural context of 
KAs, the majority of whom were not born in the USA.35–37 
According to the 2010 census, roughly 10% of Asian 
American Pacific Islanders are KAs. There are two major 
paths for Korean immigration to the USA: to reunite with 
other family members already here or to offer profes-
sional and technical skills in demand in the USA.35 36 The 
majority of KA immigrants rated their English level as 
‘minimum’ and do not speak English at home regardless 
of their length of residence in this country.21 22 35–39 KA 
older adults reported relatively high levels of education, 
but not comparable levels of professional jobs. Studies of 
KAs have revealed that 30%–40% are self-employed,30 38–41 
which explains their relatively low rate of health insur-
ance which is between 42% and 51%.35 42–44

We incorporated a grey literature search to include 
a diverse and heterogeneous body of material avail-
able outside of the traditional academic peer-review 
process.45–47 Data estimation of the study populations is 
mainly based on two sources: local KA community social 
data and statistical data produced by the US Census 
Bureau. Census data for the state of New Jersey were 
extracted at the county level using the American Commu-
nity Survey (ACS). The ACS is a publicly available survey 
administered by the US Census Bureau annually. Our 
main sociodemographic data come from analysing the 
2015–2019 ACS 5-year estimates48 from the Integrated 
Public Use Microdata Series.49 However, we also used 
aggregated data for the 2011, 2015 and 2019 ACS when 
presenting the general population distribution retrieved 
from the ​data.​census.​gov website.50

Data sources for GIS
While the census data contain various geographical 
and sociodemographic information about different 
racial/ethnic groups, the nature of the data set does not 
include community-specific information at a local level. 
Therefore, we used a community participatory mapping 
approach to harness existing community resources to 
develop target group-tailored GIS. This participatory 
GIS relies on the integration of local perspectives and 

knowledge about the community capacity of conducting 
this proposed study.51–53 We obtained expert consulta-
tion from community leaders, cultural navigators and 
key informants with knowledge about ADRD, patterns 
of residence, healthcare use and social activities of KA 
older adults. When searching for the geographical loca-
tions of Korean community facilities online, we used 
search keywords in both English and Korean such as KAs 
(재미한국인) or Korean church (한인교회). We tried to 
use compound nouns such as KA instead of Korean so 
that the search results did not include places in South 
Korea. We also traced the community list in a hard copy 
by working with community leaders.

Through the collaboration, we developed a list of local 
data sets comprised of ethnic churches (from the Korean 
Catholic Peace Times Weekly54 and Christian Daily,55 
and ethnic clinics (from the Korean Daily Service).56 
Regarding health services related to ADRD management, 
we searched websites for AD Research Centers in the New 
York and New Jersey regions and found that there were no 
institutions providing Korean-specific services. However, 
we have found a large number of Korean-serving medical 
clinics in New Jersey through our own community-based 
searches.56 We then mapped the locations of these ethnic 
community resources to create our own community 
maps and incorporated them into community outreach 
activities.

Prerecruitment analysis
In analysing the county-level data from the ACS, we 
compared different socioeconomic characteristics among 
selective race/ethnic groups (White, Asians, Koreans and 
Chinese) as well as between two age groups (ages 25 and 
up and 65 and up) within the KA population. In addi-
tion to illustrating demographic trends in the study area, 
we examined the levels of poverty, educational attain-
ment and limited English proficiency given their crucial 
impact on one’s health condition, healthcare access and 
research participation. While the census data have large 
sample sizes to perform multiple between-group and 
within-group comparisons, data from some counties were 
automatically excluded from analyses (counties with no 
colour in figures). For our geospatial analyses, we used 
multiple GIS data sets including the distribution patterns 
of KA older adult populations, Korean preferred senior 
apartments and locations of churches and clinics to inte-
grate spatial and non-spatial (tabular) data sources of US 
census demographic data.

Recruitment plan
Recruitment of Asian American research participants 
presents challenges, and one needs to develop inno-
vative target-population tailored strategies instead of 
using methods developed by and for the mainstream 
population.50 57–59 Thus, we developed a decolonising 
recruitment approach to recruit participants from the 
community as a part of the ACAD cohort study to evaluate 
a novel community-based participatory research sampling 
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method using GIS maps to visualise unique patterns and 
trends of distribution of the study population who are 
disproportionally understudied and underserved. The 
decolonising recruitment method is an approach chal-
lenging the Eurocentric research methods pertaining 
to the norms of methodological conceptualisation of 
conformity that undermine the local knowledge and 
experiences and disproportional sociocultural character-
istics of the marginalised study population groups.5 51 59–61

This project represents an academic–practice–commu-
nity collaboration. Before beginning recruitment, 
we advertised in ethnic media and social networks to 
increase awareness and encourage participation in the 
study. We used ‘Tell-A-Friend about Data is Power’ as 
an ad campaign to communicate the importance of 
having data from Koreans for Koreans. This recruitment 
strategy, using language and race matched recruiters and 
researchers,35 62–64 would promote access to hard-to-reach 
KAs, and help participants to feel ‘listened to’ and show 
the ‘value of their contribution to the study’. As most KAs 
are connected and have ties to Korean churches or senior 
associations, we used a chain referral sampling method, 
such as other forms of respondent-driven sampling.35 65–68 
We asked the study participants to introduce us to other 
KA older adults and started with a small number of senior 
community leaders and cultural navigators who then 
recruited directly from their peers who go to the same 
churches or live in the same senior apartments. This 
approach leverages our well-established collaborations 

and coordination with a range of multilevel services and 
existing community capacity.

RESULTS
We created unique sociospatial and cultural landforms of 
KA older adults in New Jersey and the degree to which 
they are similar or different from other ethnic groups as 
well as the general adult population. The GIS maps shown 
in figure 1 through 8 are based on data from both govern-
ment and local data sets to identify the target sample and 
improve recruitment. Bergen County in New Jersey is a 
growing hub and home to the top five municipalities by 
the percentage of the KA population.64 Compared with 
the total population in New Jersey as shown in figure 1A, 
KAs are mostly concentrated in three counties (Bergen, 
Hudson and Union) and the highest density is in Bergen 
County as illustrated in figure 1B. As indicated in figure 2, 
there is a trend towards an increasing KA population in 
Morris County and Middlesex County from 2011 to 2019.

Moreover, we have found large numbers of Korean 
ethnic churches: specifically, 11 Catholic churches 
(figure  3A) and 124 protestant churches (figure  3B) 
and they are primarily located in Bergen County and 
Middlesex County in New Jersey. Furthermore, figure 4 
illustrates the number of Korean-serving medical clinics 
and most of them are concentrated in Bergen County, 
New Jersey.

When analysed by age we learnt that KA older adults 
(65 years and up) had lower education levels, higher 

Figure 1  Population density in New Jersey by county in 2019. (A) All population (B) Korean population. Source: 2019 American 
Community Surveys 1-year estimates, Census Bureau.
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poverty rates and more limited English proficiency levels 
than their white and Chinese American as well as their 
younger KA counterparts (table  1 and figures  5–8). 
In detail, the proportion of the population with lower 
education and higher poverty rates were much higher 
for KA older adults compared with their white. A higher 
proportion of KA older adults’ population for both socio-
economic factors were found in portions of northeast 
(Bergen, Essex, Union, Hudson), central (Middlesex, 
Somerset, Mercer) and southern counties (Camden) 
(figures 5 and 6). For the maps in figures 7 and 8, limited 

English proficiency and median income were compared 
between young KA adults and old KA adults, respectively. 
A higher percentage of the KA Population with limited 
English proficiency and lower median income were 
found for KA older adults compared with KA younger 
adults in most of the counties in New Jersey. These find-
ings of low income and linguistic barriers were concor-
dant with our community assessments that there has been 
an increase in the presence of KA older adults residing in 
public senior apartments. We have learnt that KA older 
adults preferred to live where a critical mass of KA reside 

Figure 2  Changes in the Korean population in New Jersey by county in 2011, 2015 and 2019. (A) 2011 (B) 2015.(C) 2019. 
Sources: 2011, 2015 and 2019 American Community Surveys 1-year estimates, Census Bureau.
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and close to Korean markets and there was a waitlist to 
be moved into them. This understanding of geospatial 
trends of KA older adults housing helped us to design 
more precise recruitment efforts.

In particular, concerning education, only Hudson 
County had over 5% of residents reporting no education 
or only elementary education among White older adults, 
whereas several counties including Bergen County, 
Essex County, Middlesex County, Burlington County 
and Camden County had over 5% reporting no or only 
elementary education among KA older adults (figure 5A 
and B). We also investigated the different geographical 
distribution of poverty levels between ethnicities in New 
Jersey (figure 6). Only one county (Hudson County) has 
over 6.8% below the poverty level and all other counties 
have less than 6.8% poverty levels among white older 
adults (figure 6A). In contrast, a larger number of coun-
ties have over 6.8% of those living below the poverty level 
among KA and Chinese American older adults (figure 6B 
and C). Bergen County, Union County and parts of neigh-
bouring counties represented the areas with the highest 
level of poverty among KA older adults (figure 6B), while 
Chinese American older adults living in the highest levels 
of poverty were primarily concentrated in Warren County 
and Somerset County (figure 6C). Especially in Bergen 
County, although income levels are generally higher 
among the KA population, the older group has a higher 
poverty rate (25.1%) compared with the poverty level of 
9.6% among all KA adults ages 25 and up, and others of 
the same age group of whites (6.1%), Asian Americans 
(13.0%) and Chinese Americans (4.5%) (table 1).

Outcomes of recruitment
Based on findings of clusters, we focused our recruitment 
effort in Bergen County, New Jersey. The recruitment 
using the GIS strategy we developed based on sociodemo-
graphic characteristics of KA older adults who are under-
educated, have high poverty rates and have limited English 
proficiency. We recruited participants from churches, 
senior apartments, and a Korean serving local neurolo-
gist clinic in Bergen County in order to find those without 
cognitive problems, with mild cognitive impairment or 
with dementia from the community. We proactively iden-
tified specific churches and senior apartments with a high 
density of KA older adults as well as a Korean-speaking 
neurologist and successfully recruited the aimed subjects 
earlier than the planned time frame. We found that 
most study participants resided within a defined recruit-
ment priority area identified by GIS (table 2, figure 9). 
However, half of the participants recruited from clinical 
sites travelled a significant distance to Korean-speaking 
physicians, coming either from New York or suburban 
areas in New Jersey.

DISCUSSION
We reached our goal of recruiting 60 KA individuals within 
the proposed period. Our successful recruitment of KA 
older adults, a hard-to-reach population, benefited from 
our approach with multiple recruitment strategies including 
a target population tailored GIS, a detailed understanding 
of the target population as well as existing community 
capacity, and a respected relationship between community 

Figure 3  Number of Korean Churches in New Jersey. Sources: Korean Community Social Networking Service in New Jersey.
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and researchers.35 69–72 Our pilot data suggest that the target 
population is interested in participating in clinical studies 
and our approach would contribute to greater awareness of 
the important role of the community-based GIS recruitment 
method so that knowledge generated from this study can 
be used to inform planning and implementation of future 

studies with other Asian American older adults or other 
immigrant populations.

We established a consensus-based diagnosis process for 
study participants to determine diagnostic categories. The 
consensus conference with more than two bilingual neurolo-
gists and bilingual registered nurse data collectors at the sites 
was completed. In addition, we used a randomised external 
review of the cases by two neurologists to assure harmonisa-
tion of diagnosis among all ACAD sites which are in progress. 
Diagnosis categories included probable/possible AD, mild 
cognitive impairment and normal control and the locations 
where the most AD cases were identified and recruited will 
be reported in the next report.

Over 15 million older adults aged 65 and older are 
economically insecure, with incomes below 200% of the 
federal poverty level.73 Our findings reveal that KA older 
adults have distinct socioeconomic characteristics such as 
higher levels of poverty, lower education levels and lower 
English proficiency levels compared with other racial/ethnic 
groups such as white and Chinese. These important differ-
ences make it more difficult for the KA older adults to access 
healthcare facilities compared with other ages and ethnic 
groups. Most KA older adults live in Bergen County, New 
Jersey, which borders New York City and is in the top five 
municipalities with KAs as a percentage of the overall popu-
lation according to 2010 Census Data.74 The study findings 
show that a GIS is useful to: (1) conveniently identify and 
quantify as well as cluster potentially eligible participants in 
a targeted geographical area; (2) visualise sociodemographic 
characteristics of KAs including age, poverty, education and 
language and (3) visualise the resources of faith-based organ-
isations and medical clinics. The geographical distribution of 
KAs is not evenly spread across the state, which is different 
from that of mainstream populations that might influence 
their access to healthcare and health research participation. 
Given the distinct sociocultural factors and a high degree of 
local heterogeneity within geographical regions as well as a 
lack of data sets for small-sized population, we have learnt 
that conducting participatory GIS to address local level data 

Figure 4  Number of clinics with Korean-serving providers in 
New Jersey. Sources: Korean Community Social Networking 
Service in New Jersey.

Table 1  Demographic and socioeconomic characteristics among selected age and race/ethnic groups in New Jersey (NJ)

Total White All Asians Korean Chinese

All counties in NJ 8 878 503 4 915 451 826 767 97 127 157 323

Bergen County, NJ 930 133 526 094 148 977 59 117 21 870

 � Ages 25+

  �  Elementary education or less 2.6% 1.6% 2.2% 2.5% 2.2%

  �  Below poverty 6.3% 4.9% 6.1% 9.6% 5.6%

  �  Limited English 6.5% 2.2% 14.8% 24.3% 13.2%

 � Ages 65+

  �  Population 17.1% 22.0% 12.9% 13.5% 16.3%

  �  Elementary education or less 5.1% 3.4% 7.2% 9.1% 6.4%

  �  Below poverty 7.7% 6.1% 13.0% 25.1% 4.5%

  �  Limited English 11.1% 4.1% 37.1% 58.1% 26.9%

Sources: 2015–2019 American Community Surveys 5-year estimates, Census Bureau.
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deficiency for recruitment of KA older adults in New Jersey 
could be one solution to increase minority recruitments.

Most participants were recruited from KA dense areas, but 
the participants recruited from the clinical site did not all 
reside in KA dense areas but travelled a long distance to see 
the Korean-speaking physician. With only a small number 

of Korean-speaking physicians, ADRD patients or family 
caregivers are willing to travel a long distance to see culture 
and language matched healthcare professionals. The find-
ings that no AD and dementia treating institutions provide 
KA-specific services even in New York City and Bergen 
County, New Jersey with a dense KA population points to 

Figure 5  Proportion of population ages 65 and up with elementary schooling or less among selected racial/ethnic groups in 
New Jersey. (A) Whites (B) Koreans (C) Chinese. Source: 2015–2019 American Community Surveys 5-year estimates, Census 
Bureau.
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the challenges KA older adults face with getting a dementia 
diagnosis and ADRD management. In the same vein, KA 
older adults inequitably share risks and benefits of clinical 
research participation while it also makes it more difficult for 
researchers to recruit and study this under-served and under-
represented group.

A GIS visual presentation of numeric sociodemographic 
data plays an essential role in assessing the varied distribu-
tion of the small-sized KA minority and is a powerful tool 
for recruitment strategies to increase understanding of the 
heterogeneity of minority population distribution, which may 
not be easily observed in typical numeric data presented in a 

Figure 6  Proportion of population ages 65 and up below the poverty level by selected race/ethnic groups in New Jersey. 
(A) Whites (B) Korean (C) Chinese. Source: 2015–2019 American Community Surveys 5-year estimates, Census Bureau.
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tabular form. In addition to standard typical datasets, unique 
data from the community-based social network data based 
on geodemographics at the local level provides comprehen-
sive data on KA older adults and neighbourhoods. The GIS-
based information helps us to develop specific group-tailored 
recruitment strategies by allowing us to conveniently visualise 
and link demographic, socioeconomic and local community-
level specific characteristics of the target population.

This study demonstrates the value of a community-based 
participatory research model combined with GIS in tailoring 
targeted outreach strategies by combining spatial and local 
resources to identify clusters or enclaves of a hard-to-reach 
population. When diagnostic data analysis is completed, 

GIS can define the magnitude of cognitive impairment, and 
the location of KA ADRD in populations for public health 
departments and ADRD researchers. We think that it is an 
excellent strategy that community leaders who provide local 
resource information continues to be involved in identifying 
and recruiting potential participants and that they work with 
senior community leaders at KA senior dense apartments 
rather than general community leaders as they have closer 
relationships with older adults. The benefit of providing 
a multitude of datasets for GIS development is that the 
application can be directly integrated with the recruitment 
plans. Based on our findings, we will continue to develop 
a community-based recruitment plan for Asian American 

Figure 7  Per cent of Korean population with limited English proficiency by different age groups in New Jersey. (A) Ages 25 and 
up (B) Ages 65 and up. Source: 2015–2019 American Community Surveys 5-year estimates, Census Bureau.

Figure 8  Median income of Korean population by different age groups in New Jersey. (A) Ages 25 and up (B) Ages 65 and up. 
Source: 2015–2019 American Community Surveys 5-year estimates, Census Bureau.
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older adults residing in the community in New Jersey and in 
the Northeast region of the USA to secure racially/ethnically 
diverse samples.

Limitations
There are several limitations. First, since we were only able to 
capture a snapshot of the specific socioeconomic character-
istics of the Korean older population using the most recent 
available census data prior to the recruitment, our prere-
cruitment analysis did not reflect any long-term longitudinal 
changes and patterns of KA older population. Second, we 
only examined the sociodemographics of KA older adults in 
New Jersey and did not identify urban vs rural environments 
so that the findings must be cautiously applied to other 
geographical regions and other ethnic groups. Third, using 
publicly available online social network data has inherent 
limitations related to completeness, correctness and timeli-
ness in reporting as well as that data might be different from 
offline data.

Implications
Our findings demonstrate the value of GIS for the recruit-
ment of Asian American older adult immigrants through 
using community resources. GIS findings provide a detailed 
knowledge of the spatial distribution of targeted population 
attributes of density, income, education, language, churches 
and healthcare clinics for Korean-speaking older adults. 
Moreover, the detailed spatial datasets help us to strategically 
recruit our target population. Asian Americans have been 
often referred to as ‘model minorities’ based on their rela-
tively higher median income and educational levels compared 
with other racial/ethnic groups in the USA.12 16 74 75 but within 
these groups, a huge variation in income and linguistics 
exists.30 76 We showed this heterogeneity by disaggregating 
demographic, socioeconomic and cultural characteristics of 
KAs who otherwise could have been overlooked. Healthcare 
and clinical studies for older adult immigrants are particu-
larly challenged by difficulties in recruitment due to low 
education levels, low economic status and low English profi-
ciency, and their impact on recruitment should be addressed 
and further studied. However, developing and implementing 
GIS by healthcare researchers is not possible if there are no 
existing spatial data on the targeted populations. But in 
reality, there is a lack of community-based social network data 
for Asian Americans, especially the dataset that disaggregates 
Asian American subgroups.77 Most population data tend to 
not collect relatively small-sized samples of Asian American 
subgroups; thus, it cannot be meaningfully used in GIS devel-
opment. As a result, we created an innovative method of local 
community engagement to capture spatial data about the 
distribution of churches and KA serving healthcare clinics. 
These community-based participatory research approaches 
are based on respect for local knowledge and recognising that 
the communities can make a critical contribution by creating 
and changing things.18 35 60 69 70 78 This novel approach based 
on spatial and non-spatial data into one framework have far-
reaching implication in researching currently understudied 
populations and this is important for both fair representa-
tion of all populations and the translatability of the findings.

This approach responds to the call from the 
National Institute on Aging to develop strategies to 
improve the health status of older adults in diverse 
populations. Results from the full-scale ACAD study 
will provide health researchers and policy-makers with 
practical evidence on how to identify and increase the 
participation of Asian American older adults in clin-
ical studies that could be used as a national model 

Table 2  Geographical distribution of the participants

Recruitment sources N (%) Geographical distribution

Ethnic Churches 18 (30) NY (n=1), Bergen County (n=17)

Senior apartment 27 (45) Bergen County (n=27)

Korean-speaking neurologist 15 (25) NY (n=4) and non-Bergen counties (n=3)
Bergen County (n=8)

NY, New York.

Figure 9  Geographical distribution of the participants by 
different recruitment sites.



12 Lee H, et al. BMJ Open 2023;13:e072761. doi:10.1136/bmjopen-2023-072761

Open access�

for reducing health and research disparities among 
minority older adult populations. Moreover, this 
study highlights the importance of GIS application in 
public health studies and has major implications for 
our understanding of the heterogeneity of minority 
population distribution and community outreach 
efforts.
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