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Abstract
Purpose: Limited English proficiency and increased language isolation are known to be associated with adverse
health outcomes. It is not clear how neighborhood-level linguistic isolation may impact individual health and risk
of death among Hispanic older adults. We examined the link between living in a linguistically isolated neighbor-
hood and all-cause mortality among an older Mexican American cohort.
Methods: Using a longitudinal sample of older Mexican Americans from the Hispanic Established Populations for
the Epidemiologic Studies of the Elderly, we calculated the days from the baseline interview (1993–1994) until
observed death through five waves of follow-up (until 2004–2005) using Cox regression. A linguistically isolated
neighborhood was defined as a census tract with more than 30% of linguistically isolated households.
Results: Our results showed that living in a neighborhood with more than 30% of linguistically isolated house-
holds predicted higher mortality (hazard ratio: 1.25; 95% confidence interval: 1.04–1.50), after adjusting for age,
sex, nativity, years of education, marital status, self-reported health status, number of chronic conditions, ever
smoked, ever drank, and other neighborhood-level contextual factors.
Conclusion: Living in a neighborhood with a high proportion of linguistically isolated households predicted
higher mortality among older Mexican Americans. Addressing the social capital shortage in linguistically isolated
neighborhoods is one way to address health disparities in the United States.
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Introduction
Inadequate or poor English language proficiency is one
of the social determinants of health in the United States
that hinders residents from establishing and maintain-
ing positive health outcomes and leads to health inequi-
ties.1 It has been documented that limited-English

proficient older adults had significantly worse out-
comes in health status and access to health care than
older adults who speak English only.2

While there are a number of definitions, linguistic
isolation can be divided into three main components:
(a) limited English proficiency, (b) solitary living, and
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(c) limited English of other adult household members.3

It is known that limited English proficiency and in-
creased language isolation are associated with adverse
health outcomes.4 For example, language isolation is
found to be associated with an increased risk of depres-
sive symptoms.5 Language barrier is also linked with an
increased risk of delaying care, and forgoing preventive
services such as pap tests, and thus resulting in overall
worse health status.2,6

Older Latinos may be particularly vulnerable to
linguistic isolation. More than half of the Latinos
older than 65 years of age in the United States do
not speak English proficiently,7 and Mexican Amer-
icans have the lowest level of English proficiency
among major Latino subgroups.8 Few studies have
examined the link between linguistic isolation and
health and mortality among Hispanic older adults.
It has been reported that older Latinos suffer from
a higher prevalence of depression and other mental
health disorders, but they are largely underdiag-
nosed and underserved, partly due to their lack of
English language proficiency coupled with a lack of
culturally competent and bilingual clinicians.9,10

For example, individuals who cannot speak English
well often have trouble communicating with health
service providers. Linguistically isolated individuals
might not receive needed health care services and in-
formation on time.11,12 Therefore, it is important to
study the adverse impact of linguistic isolation on
their health.

Furthermore, most prior literature so far measured
English proficiency or linguistic isolation at the in-
dividual or the household level. With the increase
of Latino-white segregation in certain parts of the
United States,13 it is not clear how neighborhood-
level percent of linguistically isolated households
may impact individual health and risk of death. Lin-
guistic isolation, compounded with limited access to
health care, may be making the Latino communities
disproportionately vulnerable to diseases and associ-
ated deaths.

In the present study, we hypothesized that older
Mexican Americans living in a community with a
high percentage of linguistically isolated residents
have worse health conditions and thus have higher
all-cause mortality than those living in a less linguisti-
cally isolated environment. We empirically test this
premise using data from the Hispanic Established Pop-
ulations for the Epidemiologic Studies of the Elderly
(H-EPESE) survey.

Methods
Data
H-EPESE is a publically available dataset containing
only deidentified information. The baseline survey
was conducted in 1993–1994, on a representative sam-
ple of community-dwelling Mexican Americans aged
65 years and older, residing in five southwestern states
(Arizona, California, Colorado, New Mexico, and
Texas). We used the original baseline sample with re-
spondents followed-up for five waves (through 2004–
2005). Because 70.71% (816 out of 1154) of participants
died in the fifth wave, we did not use the recent 2012–
2013 wave of H-EPSE when the majority of our study
population deceased. This is the largest longitudinal
dataset of older Mexican Americans available contain-
ing neighborhood level data. The study was reviewed
and approved by the University of Texas Medical
Branch Institutional Review Board.

We calculated the mortality rate and the time-to-
event variable as the days from the baseline interview
until the respondent died or was censored. We defined
being censored as a respondent being alive during the
fifth interview. The predictor of interest was living in
a census tract with more than 30% of linguistically iso-
lated households. We used the U.S. Census Bureau def-
inition of linguistically isolated household, which
defines it as any household with either (a) no person
aged 14 and older speaking only English at home or
(b) among those who speak another language at
home, no person aged 14 and older speaks English
very well.14 We used the cutoff point of 30% because
the U.S. Census Bureau defined those neighborhoods
as tracts with the highest level of linguistic isolation.14

Data analysis
We performed survival analysis using Cox regression
models to assess whether linguistic isolation affects
mortality. We adjusted for age, sex, nativity, years of
education, marital status, self-reported health status,
number of chronic conditions (e.g., hypertension, dia-
betes, stroke, heart failure, heart attack, arthritis, can-
cer, and hip fracture), ever smoked, ever drank,
percent of immigrants in the neighborhood, neighbor-
hood poverty rate, and percent of Mexican Americans
in the neighborhood. The neighborhood-level contex-
tual factors were selected based on the available mea-
sures in this dataset. Since the baseline sample in the
1993–1994 wave did not collect this information, we
did not distinguish the individuals who spoke mostly
Spanish or English in the target population of analysis.
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Individual sampling weights calculated at baseline were
used to estimate the distribution of individual and
neighborhood characteristics. Since the neighborhood-
level contextual factors were measured at the baseline
wave in 1993–1994, we would like to assess whether
moving to a different neighborhood would affect the
studied association. Among the study sample, around
14.1% (N = 163) reported having moved since the last
interview. As a sensitivity analysis, we included this
variable—whether they have moved—in the regression
to assess the robustness of the findings. Data analyses
took place in 2019, and we used Stata 14.2 (StataCorp,
College Station, TX) for all the analyses.

Results
The complete study sample consisted of 1154 Mexican
Americans aged 65 and older. Around 17.6% of the
respondents lived in a linguistically isolated neigh-
borhood, adjusting for baseline sampling weights.
A marginally significant hazard ratio (HR) was ob-
served for living in a neighborhood with more than
30% of linguistically isolated households predicting a
higher risk of death (HR = 1.14, 95% confidence inter-
val [CI]: 0.98–1.32; Table 1). About 58.8% of the re-
spondents lived in a neighborhood that is composed
of more than 30% of immigrants, compared to 41.2%
of the study population who lived in a neighborhood
with fewer than 30% of immigrant residents, 31.3%
lived in a high-poverty neighborhood ( ‡ 30% of the
residents living in poverty), and 45.8% lived in a neigh-
borhood with no < 60% residents being Mexican
Americans. The respondents aged 70.2 years on aver-
age, with about 59.4% of the respondents being
women, 55.6% U.S.-born, 19.0% high school graduates,
45.2% being married, and about 14.1% who had
moved. About 65.6% of the respondents reported fair
or poor health, 39.4% reported more than two chronic
conditions, 48.1% of them had smoked at least 100 cig-
arettes in their entire life, and 62.6% had ever drunk
any type of alcohol.

Living in a neighborhood with more than 30% of lin-
guistically isolated households predicted significantly
higher mortality with an adjusted HR of 1.24 (95%
CI: 1.04–1.48, p = 0.017) after adjusting for other neigh-
borhood characteristics (Table 2). After further adjust-
ing for individual characteristics, the HR was 1.25 (95%
CI: 1.04–1.50, p = 0.016). Taking into consideration of a
respondent’s relocation during the study period did not
change the findings, in other words, the baseline expo-
sure to neighborhood contextual factors still had an

Table 1. Survival-Related Neighborhood and Individual
Characteristics and Results from Univariate Hazards
Survival Analysis in the Cohort of Older Mexican
Americans, Hispanic Established Populations
for the Epidemiologic Studies of the Elderly (N = 1154)

Sample
distributiona

Univariate
survival
analyses

N/meanb %/SEb HR 95% CI

Neighborhood characteristics
Linguistic isolated households

< 30% 951 82.4 1.00
‡ 30% 203 17.6 1.14 0.98–1.32

Immigrant population
< 30% 475 41.2 1.00
‡ 30% 679 58.8 0.97 0.85–1.11

Poverty rate
< 30% 793 68.7 1.00
‡ 30% 361 31.3 0.99 0.87–1.14

Mexican Americans
< 60% 625 54.2 1.00
‡ 60% 529 45.8 1.00 0.85–1.18

Individual characteristics
Age (years) 70.2 0.2 1.05 1.04–1.07
Gender

Male 469 40.6 1.00
Female 685 59.4 0.87 0.75–1.00

Nativity
Mexico-born 512 44.4 1.00
U.S.-born 642 55.6 0.96 0.83–1.10

Education level
Less than high school 935 81.0 1.00
High school

graduates
219 19.0 1.01 0.79–1.30

Marital status
Not married/

widowed/
separated

632 54.8 1.00

Married 522 45.2 0.99 0.86–1.14
Have moved since the

last interview
No 991 85.9 1.00
Yes 163 14.1 0.89 0.73–1.08

Health conditions
Self-rated health

Excellent 77 6.7 1.00
Good 319 27.6 1.07 0.79–1.45
Fair 584 50.6 1.21 0.91–1.61
Poor 174 15.1 1.68 1.23–2.28

Number of chronic conditionsc

0 99 8.6 1.00
1–2 600 52.0 1.11 0.87–1.41
> 2 455 39.4 1.43 1.12–1.82

Have smoked at least 100 cigarettes
No 599 51.9 1.00
Yes 555 48.1 1.05 0.92–1.21

Have drunk any type of alcohol
No 432 37.4 1.00
Yes 722 62.6 0.96 0.84–1.10

aBaseline sampling weights were used in calculating sample distribution.
bAge distribution was presented as mean and SE.
cChronic conditions included hypertension, diabetes, stroke, hip frac-

ture, arthritis, cancer, heart attack, and heart failure.
CI, confidence interval; HR, hazard ratio; SE, standard error.
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impact on health and life expectancy among older
adults. Age was significantly associated with a higher
HR (1.05, 95% CI: 1.04–1.07), while being female was
associated with a lower HR (0.77, 95% CI: 0.64–0.93).
Self-reported poor health was associated with a higher

HR (1.41, 95% CI: 1.02–1.97), and having more than
two chronic conditions was associated with a signifi-
cantly higher HR (1.52, 95% CI: 1.17–1.98). Other in-
dividual and neighborhood predictors were not
significant in the regression.

Discussion
We found that living in a neighborhood with a high
proportion of linguistically isolated households was
significantly associated with higher mortality among
older Mexican Americans after controlling for both in-
dividual and neighborhood contextual variables. This
finding, while novel in establishing the association be-
tween linguistic isolation and mortality among older
Mexican Americans, was consistent with previous
studies that identified associations of linguistic isola-
tion with poor mental health,5 and with poor access
to health services such as access to the active kidney
transplant waiting list.15 A qualitative study reported
that older Latinos often identified inadequate language
proficiency as a major life stressor, which could lead to
depression.10

It is worth noting, however, that the relationship be-
tween linguistic isolation and health outcomes is com-
plex and vary based on context. For instance, a
longitudinal study in the United States found that chil-
dren in English-dominant homes did not necessarily
have better developmental outcomes than children in
non-English dominant households.4 Under certain cir-
cumstances, linguistic isolation at the community-level
might provide social and cultural capital for the com-
munity residents to have a cultural buffer zone,
where they could more easily adjust to the broader
United States context: a multilevel study of Los Angeles
County residents found that foreign-born Latinos (who
spent 15 years or more in the United States) and U.S.-
born Latinos residing in census tracts with high linguis-
tic isolation were less likely to have depression.16

One possible explanation for our finding is that
older adults living in linguistically isolated house-
holds may be socially isolated and lonely.3,14,17,18

Research has consistently found that loneliness is a
risk factor for premature mortality.19–22 In addition,
those living in linguistically isolated communities
may have lower access to social capital, making it dif-
ficult for people to receive informal social support
and maintain healthy lifestyles.23,24 This was further
confirmed by a previous study that showed that the
concentration of linguistically isolated households
in a neighborhood was negatively associated with

Table 2. Neighborhoods with High Rates of Linguistic Iso-
lation and Mortality in the Cohort of Older Mexican Ameri-
cans: Results from Multivariate Hazards Survival Analysis,
Hispanic Established Populations for the Epidemiologic
Studies of the Elderly (N = 1154)

Model 1a Model 2b

HR 95% CI HR 95% CI

Neighborhood characteristics
Linguistic isolated households
< 30% 1.00 1.00
‡ 30% 1.24 1.04–1.48 1.25 1.04–1.50

Immigrant population
< 30% 1.00 1.00
‡ 30% 0.91 0.79–1.06 0.92 0.79–1.07

Poverty rate
< 30% 1.00 1.00
‡ 30% 0.93 0.93–1.09 0.88 0.75–1.04

Mexican Americans
< 60% 1.00 1.00
‡ 60% 0.97 0.81–1.16 1.02 0.84–1.23

Individual characteristics
Age (years) 1.05 1.04–1.07
Gender

Male 1.00
Female 0.77 0.64–0.93

Nativity
Mexico-born
U.S.-born 1.04 0.90–1.21

Education level
Less than high school
High school graduates 1.12 0.87–1.44

Marital status
Not married/widowed/separated
Married 0.99 0.84–1.16

Have moved since the last interview
Yes 1.00
No 0.92 0.75–1.12

Health conditions
Self-rated health

Excellent 1.00
Good 1.01 0.74–1.38
Fair 1.14 0.84–1.54
Poor 1.41 1.02–1.97

Number of chronic conditionsc

0 1.00
1–2 1.19 0.92–1.53
> 2 1.52 1.17–1.98

Have smoked at least 100 cigarettes
No 1.00
Yes 1.02 0.87–1.20

Have drunk any type of alcohol
No 1.00
Yes 0.90 0.76–1.07

aHazards survival analysis in Model 1 adjusted for neighborhood char-
acteristics.

bHazards survival analysis in Model 2 adjusted for both neighborhood
and individual characteristics.

cChronic conditions included hypertension, diabetes, stroke, hip frac-
ture, arthritis, cancer, heart attack, and heart failure.
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social capital.23 It is also possible that older adults liv-
ing in linguistically isolated households are more
likely to live in ethnic enclaves with neighborhood
poverty, which would lead to worse health out-
comes.25 Finally, living in linguistically isolated
households means more language barriers to health
care access, and the resulting negative consequences
are worse among older adults.26

Limitations
Several limitations should be considered when inter-
preting the results of the present study. First, the
most recent data points in the analyses were from
2004/5 and may therefore not capture the current sta-
tus of older Mexican Americans. However, the
dataset allows us to answer a relevant and novel re-
search question using the most recent data available
for this purpose. There is a dearth of multilevel longi-
tudinal data on older Mexican Americans, and the
H-EPESE data are unique in allowing us to establish
an important connection between linguistic isolation
and mortality in this vulnerable population. Therefore,
while the exact proportions may not precisely cap-
ture the current state of Mexican Americans, the
dataset allowed us to determine a significant relation-
ship between linguistic isolation and mortality. This
is a notable contribution to the literature. Second,
given the observational nature of the dataset, we cannot
claim that the result was a causal relationship. Future
studies need to use a causal approach such as instru-
mental variables approach or regression discontinuity
approach to control for potential selection bias.
Third, the H-EPESE sample was recruited from the
four U.S. states that had the largest percentage of
Mexican Americans, including Texas, California,
New Mexico, Arizona, and also from Colorado, sepa-
rately.27 Therefore, the study findings may not be gen-
eralizable to the entire Mexican American population
in the United States. Nevertheless, the H-EPESE sam-
ple might still be the most suitable dataset to test this
hypothesis because other states may not contain an
adequate number of neighborhoods with more than
30% linguistically isolated households. Finally, we
posit that older Mexican Americans living in linguis-
tically isolated households are socially isolated and
have lower social capital, which can decrease knowl-
edge/access to services and social support, resulting
in higher mortality. However, certain variables were
not available in this dataset, and thus we were not
able to explore the mechanisms such as social capital,

access to health care, loneliness, and mental health
that may affect health and longevity. In addition, be-
haviors and lifestyles are important predictors of lon-
gevity28,29; however, smoking and drinking alcohol
were not measured in great detail and so only serve
as limited control variables. Future research should,
therefore, directly explore the pathways between so-
cial capital, loneliness, lifestyles, and mortality, as
well as examining the impact of viable interventions
to alleviate the burden of language barriers and lin-
guistic isolation. In addition, census tracts and neigh-
borhoods may be different levels of geographic
aggregation. Further studies may explore measures
at multiple geographic-aggregated levels.30

Recommendations for improving practice
Establishing the importance of neighborhood context
on health and mortality has important public health
implications. Our finding suggests that older Mexican
Americans living in linguistically isolated households
are particularly vulnerable. At a time of limited re-
sources, intervention targeted at these communities
should focus not only on sharing availability of re-
sources but also on linguistic services to access available
resources. Access to language assistance for persons
with limited English proficiency is required according
to the Title VI of the Civil Rights Act and Executive
Order 13166 issued in 2000. Any programs and agen-
cies that receive federal support are required to provide
language assistance to anyone who might have lan-
guage barriers to access their services and products.31

In the medical care setting, for instance, health-related
information and health care services (such as instruc-
tions to take medications and home visits by health
care professionals) should be presented in languages
understandable by older linguistically isolated adults.
For some areas, interpreters and translation services
are commonly available, while in other places, it is chal-
lenging to access interpretation services.32,33 Language
barriers to health care access may be worse for linguis-
tically isolated households.

Community organizations will need to think crea-
tively about how to access immigrant-friendly services,
such as working with universities and hospitals to de-
liver immigrant-made educational materials34 and
using telephone interpreter services.35 Meanwhile,
health care providers need to consider multilingual de-
livery of telemedicine services,36 especially when many
health care services have been switched to the mode of
telehealth delivery.37 Typically, third-party payers do
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not reimburse for interpretation services, and many
organizations have to end up funding their own ser-
vices.38 Therefore, stakeholders of senior health (hospi-
tals/clinics, support agencies, government, etc.) should
consider language assistance to older adults as a high-
priority intervention, whereas payers should also con-
sider reimbursing for interpretation services because
such services have been shown to improve health
care quality and clinical outcomes.39

While it is established that linguistic integration has
a positive long-term effect on health outcomes, there
was a gap in the literature examining the link between
linguistic isolation and mortality among older Mexican
adults. The findings of this study show higher mortality
among older Mexican Americans living in a neighbor-
hood with a high proportion of linguistically isolated
households. Addressing the shortage of language and
translation services in linguistically isolated neighbor-
hoods may be one way to reducing health inequities
in the United States, which is one of the overarching
goals of Healthy People 2030.40 Old Mexican Ameri-
cans are a particularly vulnerable group of older adults
since they are more likely to be socioeconomically dis-
advantaged and more likely to have chronic health con-
ditions compared to non-Hispanic whites. Future
studies need to further examine the possible causal
link between living in areas with a high level of linguis-
tic isolation and higher mortality and identify interven-
tions to reduce linguistic isolation or its behavioral
ramifications.
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