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Abstract

Using data from Vietnamese-origin older immigrants/refugees in the Houston, Texas area, we
assessed their overall health, chronic conditions, disability, depressive symptoms, and cognitive
impairment, and examined the association between their chronic conditions and disability by
comorbidity clusters. The mean age of the sample was 76 years old. The majority were

married in fair/poor health with several chronic conditions and disabilities and lived with
families in low-income households. Hypertension and arthritis were the most common health
conditions, but cognitive impairment had the most significant impact on their disability. They
experienced similar health conditions to other older Americans but had higher rates of depressive
symptoms and cognitive impairment possibly due to cultural factors that may have delayed
mental health treatment. Culturally and linguistically tailored services created by policymakers,
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healthcare professionals, and local social service agencies are recommended for the well-being of
immigrants/refugees who migrated to the U.S. for a better life.
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Introduction

Asian Americans are the fastest-growing population in the United States (U.S.) [1], with the
older segment of the population (65 years and older) also growing at a fast rate [2]. Asian
Americans include many foreign-born individuals as 71% of adults (18 years and older) and
86% of older adults are immigrants [3, 4]. Asian Americans also recorded the highest life
expectancy among major racial/ethnic groups in the U.S. (86 years), followed by Hispanic
(82 years), non-Hispanic White (79 years), and African American (75 years) counterparts in
2019 [5]. Markides and Rote posited selective migration as one of the potential explanations
for the health advantage of immigrants [6]. While a healthy immigrant effect may apply to
most Asian-origin immigrants, less is known about the health of refugee populations such as
the majority of Vietnamese older adults living in the U.S.

After the fall of Saigon in 1975, three waves of Vietnamese immigrants/refugees arrived in
the U.S. Over the years, earlier waves of immigrants/refugees brought other family members
including older members to unite with them. The current Vietnamese-origin population of
the U.S. is 2.2 million [7] and is still growing. At the same time, the health of Vietnamese
immigrants, especially those who are currently older has been understudied. To explore
this knowledge gap, we developed a comprehensive health survey, the Vietnamese Aging
and Care Survey (VACS), and collected a convenience sample of community-dwelling
older Vietnamese’ health data in Houston, Texas in 2018 (/= 199) and 2021 (N =

204). Houston is the 2" largest Vietnamese-populated metropolitan area in the U.S. with
143,000 Vietnamese following Los Angeles [4]. The majority of Vietnamese in Houston
live in multigeneration households in ethnic enclaves as many Vietnamese towns exist in
the Houston metropolitan area and its vicinity. While ethnic enclaves have been known

to protect immigrants’ health [6, 8], preliminary work has suggested that generally poor
health by a variety of indicators among Vietnamese-origin older adults, is likely to be

due to their refugee status [9-12]. Our previous study with VACS Wave 1 data found

that having more physical disabilities was associated with higher depressive symptoms
and loneliness. Social support moderated the effect of physical disability on loneliness but
not of depressive symptoms [11]. The VACS Wave 1 and 2 data (V= 210) revealed that
older Vietnamese-origin respondents with more activities of daily living (ADL) disability,
arthritis, and liver disease reported higher depressive symptoms while some of their health
conditions have their origin in Vietnam, accompanied them to the U.S., and have been
exacerbated by factors associated with their adjustment to a new country [13]. However,
their most common chronic conditions such as cognitive impairment, as well as their impact
on disability in this population have not been investigated. Below, we examine the most
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common multiple chronic conditions in Vietnamese-origin older adults, and their association
with disability using the VACS Wave 1 and Wave 2 data. Understanding the association
between multiple chronic conditions and disability is significant since Asian Americans have
the highest life expectancy and older adults tended to have more chronic conditions and
disabilities [14]. Thus, this paper will contribute to the limited knowledge among a largely
refugee population.

Study Design

Sample

This paper analyzed data from the VACS Wave 1 and 2. The VACS 1 was developed in
2018, and was modeled after the Hispanic Established Populations for Epidemiological
Studies of the Elderly [15] as a base design and created surveys for Vietnamese-origin older
adults. The survey included questions about respondent’s sociodemographic data, physical,
mental, and cognitive health status, social service use, and social support. We added several
instruments pertinent to Asian culture such as filial expectations of caregiving. In 2021,

we conducted VACS Wave 2 and included an additional culturally relevant instrument (i.e.,
religiosity) and one more cognitive instrument, Montreal Cognitive Assessment (MoCA)
[16, 17] along with the Mini-Mental State Examination (MMSE) [18]. In this study, we
report on the associations between sociodemographic factors, chronic conditions, disability,
cognitive impairment, and depressive symptomology.

Inclusion criteria for samples were that respondents self-identified themselves as
Vietnamese, were 65 years and older, spoke English and/or Viethamese, were community-
dwellers in the greater Houston, Texas area, and had a designated family caregiver who
supported their physical, mental, or cognitive needs at the time of the survey. During Wave
2 data collection we reached out to respondents from Wave 1. If the same respondents
participated in both waves, their Wave 1 data was used because of their first exposure to
the VACS survey. As a result, 22 eligible respondents were in Wave 1 and 2 surveys. In
addition, five respondents who did not have designated caregivers at Wave 1, became care
recipients at Wave 2. Therefore, these respondents were included in this study. The final
sample included 177 respondents, 93 from Wave 1 and 84 from Wave 2.

Data Collection

Data collection took place in November 2017 and April-May 2018 for Wave 1, and

January through August 2021 for Wave 2. In 2015, we first proposed the idea of health
surveys to the Executive Directors of two Vietnamese social service agencies. We formed

a Vietnamese advisory committee with five Vietnamese social workers and hired several
bilingual/bicultural Vietnamese American Research Assistants. Through the network of the
two Executive Directors, we were connected with several Vietnamese bilingual community
key informants, and local Vietnamese senior housing, churches, and temples. We developed
study flyers and disseminated them using snowball sampling and word-of-mouth. The
bilingual Vietnamese Research Assistants interviewed and filled out the surveys on behalf of
the respondents. The same procedures were used in Wave 2 data collection. Additionally, as
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a new strategy, we visited several large Viethamese apartment complexes, “villages” with a
former village resident knocking on the doors of each household.

The survey interview took 25 to 30 min. We provided a $20 (Wave 1) and a $25 (Wave

2) store gift card to all respondents who took the survey. The study was approved by the
University of Houston (Wave 1: STUDY00000419 and Wave 2: STUDY00002733), and
written consent was obtained from all the respondents before the survey. More details of data
collection can be found elsewhere [9-12].

Depressive symptoms were assessed by the 20-item Center for Epidemiologic Studies
Depression Scale (CES-D) [19], which is one of the most commonly used scales to measure
older adults’ depressive symptoms. Scores range from 0 to 60 with higher scores indicating
greater depressive symptoms. A score of 16 or greater indicates a risk of clinical depression
[20]. We used the validated Vietnamese version of the CES-D [21], which had a strong
internal consistency of a = 0.94 in the current sample.

Cognitive impairment was assessed with the MMSE [18] whose scores range from 0 to 30
and the higher scores indicate better cognitive function. We used the cutoff point of < 21
for cognitive impairment for this study as it has previously been used for older adults with
low education levels including immigrants [22, 23]. The average years of formal education
in this sample were 7.6 years.

Functional disability was assessed by Katz’s ADL scale [24] and Lawton and Brody’s
Instrumental Activities of Daily Living (IADL) scale [25]. The ADL scale (i.e., bathing,
dressing, toileting, transferring from a bed to a chair, walking across a small room,
grooming, and eating) was scored if the respondent needed assistance to perform each
activity (1 =needs assistance or 0 =does not need assistance) indicating the higher

scores required more assistance. ADL scores ranged from 0 to 7 functional difficulties
(standardized a = 0.92). The IADL scale (i.e., using the telephone, shopping, preparing
food, housekeeping, using transportation, medication management, and managing finances)
was scored if the respondent was able to perform each activity (0 = independent, or 1 =
unable to perform). IADL scores ranged from 0 to 7 functional difficulties (standardized a
= 0.89) indicating that higher scores suggest greater IADL difficulty. Following grouping
methodologies from Collins et al. [26], we labeled severe ADL and IADL disability as
reporting more than three difficulties on these measures. Variables representing difficulties
in ADL items of mobility (walking across a small room, transferring from a bed to a chair)
and self-care (bathing, grooming, dressing, and eating) tasks were also constructed.

Healthwas assessed by self-rated health (good/excellent vs fair/poor), and the number of
chronic diseases which are prevalent in most older adults (arthritis, cancer, diabetes, heart
problems, hypertension, liver disease, lung disease, and stroke). Respondents were asked if
a doctor or other healthcare professional had ever told them that they had each condition.

In addition, we included depression and cognitive impairment as two common chronic
conditions in older adults. We dichotomized chronic condition status into three or more and
two or fewer comorbidities [26].
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Sociodemographic characteristics asked age, sex (male, female), marital status (married
or had a partner, not married), years of residence in the U.S., years of education,
Vietnamese nativity, annual household income (<$25,000, $25,000-$50,000, > $50,000),
living arrangements (live alone, live with other(s)), and language spoken at home
(Vietnamese, Vietnamese & other).

Data Analysis

Results

We used chi-square tests and t-tests to compare the sociodemographic and health
characteristics of the samples with three or more reported health conditions to those with
two or fewer conditions. We also conducted multivariable logistic regression models to
estimate the odds of respondents having a disability in one or more mobility tasks or self-
care tasks, severe ADL disability, and severe IADL disability based on their health condition
status (= 3 comorbidities). The odds ratio (OR) of respondents having these disabilities

by comorbidity status was adjusted for age, education, gender, and marital status. The
false-discovery rate (FDR) method was used to adjust p-values across the four comparisons
conducted to protect against risk of type I errors [27]. Missing data analysis demonstrated
that, compared to those with complete data (n7= 128), those with some missing data (n7 =
49) were slightly older (M = 78.35 + 7.22 vs 75.16 + 7.23; d=0.44, p=0.009), and had

a higher prevalence of stroke (23.4% vs 10.2%). These differences may partially contribute
to mechanisms of missingness. The Multivariate Imputation by Chained Equations (MICE)
package in R was used for data imputation.

Comorbidity clusters were identified as follows. First, we identified the combination of the
two most common health conditions among respondents. We then identified the next three
most prevalent health conditions that were comorbid with the two most common health
conditions. As an exploratory analysis, marginal means for the number of ADLs and IADLs
were estimated for these comorbidity groups, adjusted for age and gender. All statistical
analyses were conducted in R.

Table 1 shows that the mean age of the respondents was 76 years (range: 65-97) with 57.6%
of them being female. All were born in Vietnam and have lived in the U.S. for 23.9 years
(range: 1-74) on average. The majority were married/partnered (62.1%). The vast majority
lived with other Vietnamese people (88.1%) speaking Vietnamese (92.1%), and their annual
households (89.8%) belonged to the low-income category (< $25,000). The vast majority
self-rated their health as fair/poor (84.2%). The average numbers of disability were 1.7
(ADL out of 7) and 4.0 (IADL out of 7), and the number of chronic conditions was 3.0.
Among chronic conditions, hypertension recorded the highest prevalence (78.5%) followed
by arthritis (53.7%), diabetes (43.5%), depression (40.1%), cognitive impairment (32.2%),
and heart attack (22.6%).

Of the total sample (V= 177), 72 (40.7%) had 2 or fewer chronic conditions, and 105
(59.3%) had 3 or more conditions. While 7 (4%) had no chronic conditions, 34 (19.2%)
experienced 5 or more conditions. Respondents with 3 or more chronic conditions tended to
be older (average 77.9 years old) compared to those with 2 or fewer chronic conditions (73.3
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years old). The number of chronic conditions reflected the self-rated health as fair or poor

of respondents with 3 or more (91.4%) compared to those with 2 or fewer (73.6%) chronic
conditions. The same pattern was found with the numbers of ADLs and IADLSs: the higher
number of ADL (2.2) and IADL (4.6) disability were found in older respondents with a
higher number of chronic conditions compared to respondents with a fewer number of health
conditions (ADL: 0.9 and IADL: 3.2).

Hypertension (78.5%) and arthritis (53.7%) were the two most frequently reported chronic
conditions. Diabetes (43.5%) and depressive symptoms (40.1%) were the next two most
prevalent conditions. Of respondents with 3 or more health conditions (Table 3), almost
half of them experienced cognitive impairment (49.5%) followed by heart attack (33.3%)
and stroke (22.9%). Fifty-six respondents had difficulty with mobility and 68 with self-care
tasks, 35 had severe ADL, and 102 had severe IADL impairment (not shown in tables).

Results of the multivariable logistic regression (Table 2) indicated that compared to
respondents with 2 or fewer chronic conditions, respondents with 3 or more chronic
conditions had significantly higher odds of having a disability in one or more mobility

tasks (OR = 2.76; 95% confidence interval [Cl], 1.25-6.42), self-care tasks (OR = 2.12; 95%
Cl, 1.04-4.44), severe ADL disability (OR = 2.77; 95% CI, 1.06-8.19) and severe IADL
disability (OR =2.33; 95% CI, 1.17-4.47). These estimates remained significant when FDR
adjustments were applied.

Table 3 demonstrates the representation of chronic conditions and disabilities in daily
functioning among respondents with 3 or more health conditions, in addition to the arthritis
and hypertension comorbidity group. The top three most common conditions comorbid with
arthritis and hypertension were depressive symptoms (35, 47.9%), diabetes (34, 46.4%), then
cognitive impairment (25, 34.2%).

Table 4 demonstrates the estimated marginal means for the number of ADL and IADL
difficulties among various groups. These estimated marginal means aid in the interpretation
of what the common comorbidities were among the three or more health conditions group
analyzed in the logistic regression models. While depression and diabetes had similar
numbers of ADL and IADL disabilities, cognitive impairment combined with additional
comorbidities appeared to impact the most on the ADL and IADL disability numbers.

Discussion

Using the VACS Wave 1 and Wave 2 health data, we examined the most common chronic
conditions of community-dwelling Vietnamese-origin older adults in Houston, Texas, and
assessed the associations between multiple chronic conditions and their ADL and IADL
disability by different clusters of health conditions. Their most prevalent conditions were
hypertension and arthritis which is not surprising as these two chronic conditions were
experienced by most older adults in the U.S. regardless of racial/ethnic groups [28].

Other prevalent chronic conditions included high depressive symptoms, diabetes, cognitive
impairment, heart disease (i.e., heart attack), and stroke. The high prevalence of high
depressive symptoms in this sample is consistent with previous literature [29-31] and
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alarming. Many Vietnamese experienced a great deal of adversity throughout their lives

in Vietnam as well as during and after their migration to the U.S., which may have impacted
their mental health despite having a strong family and community support [32]. Many lost
family members or left them behind and those who made it to the U.S. may have suffered
from survivor guilt [31], all of which may have contributed to their depressive symptoms.

Also of concern is the high prevalence of cognitive impairment (32%) in this sample which
appears to be more prevalent than in other racial/ethnic groups (e.g., 24% in the Hispanic
group) [28]. While cognitive impairment may go untreated because it is seen as a normal
part of aging [31], it may be associated with feelings of shame with a stigma attached to it
[31, 33, 34]. Such cultural factors along with limited or no health insurance may result in the
delay of treatment for cognitive and mental health problems [35, 36].

The sample’s high prevalence of chronic conditions and associated high prevalence of
disability have resulted in poorer self-rated health. These patterns were consistent with
findings with other racial/ethnic groups of older adults [26, 37, 38]. The high prevalence

of cognitive impairment and its impact on respondents’” ADL and IADL disability among
respondents with arthritis and hypertension comorbidity was worth noting again. Similar to
other racial/ethnic groups of older adults, this study showed that older Vietnamese-origin
immigrants/refugees shared and were susceptible to the most common chronic conditions
in the U.S. Previous studies have reported that older Vietnamese had the highest ADL
disability rates among all Asian American populations [39, 40]. Their unique immigration
experiences with a tremendous amount of pre- and post-migration physical and mental
adversity, low English language proficiency, and low educational attainment, as well as
their traditional cultural background including the stigma and the resistance to preventive
healthcare make their transition to the new lifestyle in the host country challenging. The
high prevalence of depressive symptoms and cognitive impairment, in particular, are two
chronic conditions that all healthcare professionals should pay special attention to since the
negative impact of cognitive impairment on their ADL and IADL disability was higher than
those of any other chronic conditions.

Limitations of the study should be noted. Our data are based on a small convenience
sample from community-dwelling Vietnamese-origin older adults in the greater Houston
area. Most lived in multi-generation households in ethnic enclaves, thus benefitting from
strong family and community support. More acculturated and more isolated older adults
from such supports with different sociodemographic backgrounds are underrepresented.
Future research with larger and more representative samples of Vietnamese-origin older
adults is needed. With larger, representative data, we will have a better picture of their
well-being.

The policymakers should support these refugees who did not arrive in the U.S. as selected
immigrants, and healthcare professionals should provide culturally and linguistically tailored
healthcare services to them. For example, a number of free Vietnamese health fairs have
been offered by Vietnamese healthcare professionals throughout the Houston metropolitan
area for the past decade. Especially the October health fair attracts over 1,000 Vietnamese
immigrants/refugees including seniors because these fairs are offered in a culturally- and
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linguistically-tailored way. However, mental/cognitive services have been missing among
the services that were offered. This year, in collaboration with all Vietnamese healthcare
professionals, we have been offering a “brain booth” to check on seniors’ cognitive

status by training local Vietnamese university students on MMSE and/or MoCA. After the
assessments by the students, seniors are to bring the results to their primary care doctors,
who in turn, take on their clients’ further cognitive assessments. This cycle can benefit not
only the seniors but also the local healthcare professionals and the students who will have
real-world experiences of contributing to their local Vietnamese residents. Together with
policymakers, these collaborative efforts among healthcare professionals, local social service
agencies, and higher education sectors can make an impact on the well-being of immigrant/
refugee populations that migrated to the U.S. where they all relied on a better life.
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Impact of = 3 multiple chronic conditions on ADL and IADL disability compared to those with < 2 conditions

Outcomes OR P adjusted p
Mobility task impairment  2.76 (1.25, 6.42) 0.014 0.034
Self-care task impairment  2.12 (1.04, 4.44)  0.041 0.047
> 3 ADL disability 2.77 (1.06,8.19) 0.047 0.047
> 3 IADL disability 2.33(1.17,4.71) 0.017 0.034

Abbreviations: ADL Activities of daily living; C/ Confidence interval; /ADL Instrumental activities of daily living; OR Odds ratio; FDR False

discovery rate. All models adjusted for demographic characteristics (age, sex, education, and marital status) of care recipients
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Table 3

Characteristics of Vietnamese older adults chronic conditions

Characteristic

= 3 chronic conditions (n = 105)

Comorbid arthritis & hypertension (n = 73)

# of ADL disability

2.21(2.6)

# of IADL disability 4.56 (2.3)

Aurthritis

Cancer

72 (68.6)
7(6.7)

Cognitive impairment 52 (49.5)

Depressive symptoms 59 (56.2)

Diabetes
Heart attack
Hypertension
Liver disease
Lung disease

Stroke

60 (57.1)
35(33.3)
92 (87.6)
14 (13.3)
10 (9.5)

24 (22.9)

2.03 (2.6)
451(2.2)
73 (100.0)
5 (6.8)

25 (34.2)

35 (47.9)

34 (46.6)

22 (30.1)

73 (100.0)
8(11.0)

5 (6.8)

12 (16.4)

Page 14

M (SD, N (%); M Mean; SD Standard deviation. ADL Activities of daily living. ADL score range: 0-7; /ADL Instrumental activities of daily
living. IADL score range: 0-7
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