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Abstract

Using the 2004–2007 Medical Expenditure Panel Survey data that are linked to county-level data 

from the Area Health Resources Files, this study examined whether the healthy immigrant effect 

applies to mental health of foreign-born older adults. Additionally, testing a protective ethnic 

density effect on older foreign-born individuals’ mental health, this study examined how the 

percentage of foreign-born population in the county affected the relationship between older adults’ 

immigration status (U.S.-nativity and length of residence in the U.S.) and their mental health 

status. The sample included 29,011 individuals (level-1) from 920 counties (level-2) across 50 

states and D.C. Using the Mental Component Summary of the Short-Form 12, the Kessler Index 

(K-6), and the Patient Health Questionnaire (PHQ-2), U.S.-born individuals (n = 24,225), earlier 
immigrants (≥15 years in the U.S.; n = 3866), and recent immigrants (<15 years in the U.S.; n = 

920) were compared. The results indicate that recent immigrants showed worse mental health on 

all three measures compared with U.S.-born individuals and on the K-6 and PHQ-2 compared with 

earlier immigrants. Higher county-level foreign-born densities were associated with worse mental 

health status of individuals. However, the significant interactions found in the full conditional 

multilevel models indicated that the high foreign-born density functioned as a risk factor for worse 

mental health only among recent immigrants but not among the U.S.-born. In conclusion, the 

results revealed the vulnerability of older recent immigrants, especially those living in the counties 

with high foreign-born densities.
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Introduction

The healthy immigrant effect (HIE) suggests that upon immigration, foreign-born 

individuals are healthier than their native-born counterparts because of the self-selection of 

healthy individuals into international immigration [1–3]. However, among older adults, the 

HIE is only partially supported [4]. This is most likely due to the different motivations for 

migration between younger and late-in-life immigrants. While healthy younger immigrants 

tend to migrate for job opportunities (i.e., employment-based immigration), older adults are 

likely to migrate to reunite with their immigrant children or relatives who have settled in the 

U.S. (i.e., family-based immigration) [5].

Beyond physical health, however, it is not known whether the notion of the HIE can be 

extended to relative mental health status of older foreign-born individuals compared with 

their native-born counterparts. The alternative theoretical framework to understand mental 

health status of foreign-born individuals would be the stress-illness model, which 

hypothesizes that upon immigration, mental health of foreign-born individuals is worse than 

that of native-born individuals due to the difficulties associated with acculturation in a new 

country [6].

With regard to physical health and the HIE, the initial health advantages among new 

immigrants tend to disappear over time as the immigrants’ lifestyles become similar to those 

of their native-born counterparts as a result of acculturation and as they begin to share the 

same physical and social environments in a host country. Similarly, the stress-illness model 

hypothesizes that the health or mental health of foreign-born individuals would improve over 

time and become similar to the mental health status of native-born individuals as the foreign-

born individual’s level of acculturation increases over time in the host country. Previous 

studies have found a positive relationship between length of residence in a host country and 

the level of acculturation among younger foreign-born individuals [7–9]. Thus, it is 

hypothesized that longer-term immigrants would represent better mental health status than 

new immigrants because of their reduced acculturative stress over time. However, older 

adults are known to be less adaptable to the new culture and language of a host country 

compared with their younger immigrant counterparts [10]. Thus, it is less known how the 

length of residence in the U.S. is associated with mental health status among older foreign-

born individuals.

In addition, little is known about how older foreign-born individuals’ mental health status is 

affected by contextual factors that are associated with where they live. Previous literature has 

demonstrated a strong association between contextual environments and an individual’s 

health and health behaviors [11–15]. According to the ecological and systematic perspective, 

individuals’ behaviors are affected by and interact with higher level social systems, 

including communities, organizations, and social policies [16]. The members of a 

community share the same physical and social environment, and by doing so, they are likely 
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to share the same risk or protective factors that are associated with their health status (e.g., 

population density, lack of job opportunities and resources in the community) [17].

Particularly related to foreign-born individuals, previous studies examined how foreign-born 

ethnic densities in the areas affected foreign-born individuals’ health and mental health. The 

high proportion of ethnic minority residents in an area may play a protective role (i.e., the 
ethnic density effect) on minority individuals’ mental health because a high ethnic density 

provides greater opportunities to utilize social networks and culturally sensitive services, and 

lowers perceived racism and discrimination among minority individuals including 

immigrants [18, 19]. However, a high ethnic density is also associated with adverse 

characteristics, such as deprivation of resources and lower perceived safety [20], which, in 

turn, are associated with worse mental health status of residents. Accordingly, previous 

studies reported mixed findings in terms of the role of ethnic density on health and health 

behaviors: while some studies found protective effects, adverse or no effects were found in 

other studies [21].

Considering these mixed findings in the literature, we examined how the percentage of 

foreign-born individuals in the county affects mental health of older foreign-born 

individuals. Given the importance of immigrant enclaves, which facilitate acculturation 

process of newly-arrived foreign-born individuals [22], we hypothesized a protective effect 

of foreign-born population density on mental health especially among older foreign-born 

individuals with shorter length of residence in the U.S., while aiming to extend the HIE to 

mental health of older adults.

Thus, this study addresses the following research questions:

1. To what extent does mental health status differ by nativity and length of 

residence in the U.S. among individuals aged 50 or older after controlling 

for individual- and county-level covariates?

2. To what extent does the county-level foreign-born population density 

moderate the relationship between mental health status and nativity and 

length of residence in the U.S. among individuals aged 50 or older?

Methods

Data

This study used individual-level data nested in their counties. For the individual-level data, 

we analyzed the 2004–2007 Medical Expenditure Panel Survey (MEPS). The MEPS is a 

nationally representative survey of the U.S. civilian non-institutionalized population’s 

healthcare utilization [23]. To acquire participants’ foreign-born status and length of 

residence in the U.S., the MEPS data were linked to the National Health Interview Survey 

(NHIS) by common individual identification number because each year’s sample for the 

MEPS is drawn from the NHIS.

Respondents’ county characteristics were obtained from the Area Health Resources Files 

(AHRF) and merged with the individual-level data by common county identifier. Distributed 
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by the Health Resources and Services Administration of the U.S. Department of Health and 

Human Services, the 2009 AHRF contains the historic, multi-year estimates of healthcare 

resources and socioeconomic characteristics of a given geographic area through 2007 and 

incorporates community-level data from different sources including the 2000 U.S. Census 

and the 2004 Census County Characteristics File (http://ahrf.hrsa.gov/).

To protect the respondents’ confidentiality, geographic identifiers are not available in the 

public MEPS and NHIS data. To gain access to the restricted information, the data analysis 

procedures followed the guidelines established for using the restricted data collected by the 

Agency for Healthcare Research and Quality (AHRQ). This study was approved by the 

University Institutional Review Board.

Sample

The MEPS used a stratified multi-stage area probability sampling method with counties 

stratified by state as a primary sampling unit [24]. The sample consisted of 29,011 

individuals aged 50 or older at the time of their interview (level-1 sample size) from 920 

counties (level-2 sample size) across 50 states and Washington D.C. in the U.S. The sample 

was divided into three groups by immigrant status: (a) 24,225 U.S.-born, (b) 3866 foreign-

born individuals who had lived in the U.S. for 15 years or longer (earlier immigrants; nested 

in 308 counties across 48 states), and (c) 920 foreign-born individuals with less than 15 

years of residence in the U.S. (recent immigrants; nested in 158 counties across 38 states).

Measures

Mental Health Status—Three standardized measures were used in this study: the Mental 

Component Summary (MCS) of the Short-Form 12 (SF-12), the Kessler Index (K-6), and 

the Patient Health Questionnaire (PHQ-2). The three measures capture different aspects of 

mental health status and have been widely used and tested with older adults [25, 26]. The 

MCS of the SF-12 assesses the general self-rated psychological symptoms (e.g., felt 

downhearted, accomplished less due to mental problems) and limitations in daily activities 

due to mental health problems over the past 4 weeks [27]. The score ranges from 0 to 100, 

with higher scores indicating better mental health status. The K-6 assesses non-specific 

psychological distress [28] using six items. The questions include, for example, how often a 

respondent felt nervous, hopeless, or worthless during the past 30 days on a scale of 0 

(“none of the time”) to 4 (“all of the time”). The higher total scores indicate greater 

tendencies towards mental disability, and a score of 13 has been used to screen for serious 

psychological distress [29]. The PHQ-2 consists of two items that can be used as a quick 

screener for depression in the primary care setting [30]. The two questions assess how often 

during the past 2 weeks the respondent was bothered by (a) having little interest or pleasure 

in doing things and (b) feeling down, depressed, or hopeless. Each question was answered 

on a scale of 0 (“not at all”) to 3 (“nearly every day”). Previous studies suggest a score of 

three or greater as the cut-off score for depression [31, 32].

Individual-Level Covariates—Demographic variables included age (in years), female 

(=yes/no), education (years completed), individual income (in 2007 dollars), and marital 

status (=currently married, not married, never married). Respondents were divided into four 
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groups based on their ethnicity (Hispanic = yes/no) and race (=White, Black, and Other): 

Non-Hispanic White, Hispanic White, Black, and Other. Because only 39 out of 3994 Black 

respondents (1 %) were Hispanic, this group was not divided by their Hispanic ethnicity. To 

reflect health status, the number of lifetime diagnoses of the following ten chronic health 

conditions were counted: diabetes, asthma, blood pressure, coronary heart disease, angina, 

heart attack, other heart disease, stroke, emphysema, and arthritis. Additionally, a 

dichotomous variable (=yes/no) was created to assess if a respondent had limitations in 

activities of daily living (ADL), instrumental activities of daily living (IADL), any physical 

activities, or sensory (hearing or vision) functions.

County-Level Covariates—The county-level factors that were known to be associated 

with individuals’ mental health were selected based on a review of previous empirical 

studies [14, 33–35]. The county-level socioeconomic and compositional characteristics 

included in the analysis are the population densities (%) of foreign-born individuals, 

uninsured individuals below age 65, unemployed individuals, and individuals in poverty in 

the counties where respondents resided. In addition, the number of people per square mile 

and the percentage of female-headed households were also tested as county-level covariates.

Data Analysis

Descriptive and bivariate statistics were used to compare individual- and county-level 

characteristics by nativity and the length of residence in the U.S. (i.e., immigrant status) 

using STATA’s survey procedures to reflect the complex sampling design of the pooled 

MEPS data [36]. Multilevel models were conducted using STATA XTMIXED to test 

whether immigrant status was significantly related to mental health status after controlling 

for the effects of geographic clustering and the effects of other selected individual-level and 

county-level covariates [37]. Interactions between immigrant status (reference: recent 

immigrants) and the percentage of foreign-born individuals in the county (continuous 

variable) were tested in the final models.

Results

Descriptive Characteristics by Nativity and Length of Residence in the U.S

As presented in Table 1, recent immigrants and U.S.-born individuals were significantly 

different in terms of their individual-level and county-level characteristics. Compared with 

U.S.-born individuals, recent immigrants were more likely to be younger, less educated, of 

lower income, and currently married. The recent immigrant group included a higher 

proportion of Hispanic White (36.6 %) and Other (34.7 %) compared with the U.S.-born 

(3.0 % and 2.5 %, respectively). Recent immigrants showed better health status in that they 

were less likely to have any physical, sensory, or functional limitations (31.3 %) and had 

fewer chronic health conditions (mean = 1.08) compared with U.S.-born individuals (46.7 % 

and mean = 1.63, respectively). In addition, recent immigrants lived in counties with more 

disadvantageous characteristics: higher percentages of the foreign-born, uninsured, people in 

poverty and families with female heads. Recent immigrants were also more likely to live in 

counties with high population density per square mile.
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The two foreign-born groups were similar to each other in terms of the county-level 

characteristics of where they resided. However, as seen in Table 1, earlier immigrants were 

significantly different from recent immigrants in terms of age, education, income, race/

ethnicity, and health. The earlier immigrant group stood in the middle between the recent 

immigrant and the U.S.-born groups in those characteristics. For example, although the 

mean years of education for earlier immigrants (11.5 years) was greater than that of recent 

immigrants (10.6 years), it was lower than that of the U.S.-born (13.1 years).

Bivariate Comparison

Recent immigrants showed the worst mental health statuses on the three measures (Table 2). 

The overall psychological distress level, measure by K6, for recent immigrants was 

significantly higher than that of earlier immigrants (p < .05) and U.S.-born individuals (p < .

01). In addition, a higher percentage of recent immigrants had a score that was equal to or 

greater than the cut off score for serious psychological distress (10 %) compared with earlier 

immigrants (7.2 %, p < .05) and the U.S.-born (5.4 %, p < .001). Regarding depression 

status, measured by PHQ-2, the recent immigrant group had the highest mean score (1.14) 

compared with earlier immigrants (0.91, p < .05) and the U.S.-born (0.76, p < .001). 

Although 16 % of recent immigrants scored three or higher on PHQ-2 (i.e., cut off to screen 

for depression), it was 12.7 % among earlier immigrants (p < .05) and 9.6 % among U.S.-

born older adults (p < .001). For the SF-12’s MCS, the difference was found only between 

recent immigrants and U.S.-born older adults with recent immigrants having worse mental 

health status (p < .01).

Conditional Multilevel Models

When tested in the conditional multilevel models without interaction terms between 

immigrant status and the foreign-born population density of the county (Model As in Table 

3), the results indicated that recent immigrants had the highest score on the K6 (i.e., highest 

psychological distress) compared with earlier immigrants (b = −0.45, p < .01) and the U.S.-

born (b = −0.58, p < .01).

When the interaction terms were introduced to examine how the relationship between 

immigrant and mental health statuses differ by the foreign-born density of the county 

(Model Bs in Table 3), the results indicate the significant interaction effects (p < .05) in the 

models for the MCS and PHQ-2. As seen in Table 4, increases in the foreign-born density at 

the county level were associated with worse mental health statuses across three groups and 

three measures in terms of the directions of the coefficients. However, the adverse effects of 

the county-level foreign-born density on individuals’ mental health were close to zero 

among the U.S.-born (e.g., b = 0.002 for the PHQ-2 among the U.S.-born), while the adverse 

effects were greater among recent immigrants (e.g., b = 0.02 for the PHQ-2 among recent 

immigrants) when the same models were run by each group. As seen in Model Bs for the 

PHQ-2 and MCS in Table 3, the differences between U.S.-born and recent immigrant 

individuals would be greater only among those individuals who live in the counties with 

high foreign-born densities.
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Discussion

This study sought to examine how immigrant status (i.e., recent immigrants, earlier 

immigrants, and U.S.-born individuals) is associated with mental health status among older 

adults. It also investigated how county-level foreign-born population density moderated the 

relationship between immigrant and mental health status. We found clear evidence that older 

recent immigrants, in general, had poorer mental health than their U.S.-born counterparts.

The most intriguing finding was the vulnerability of older recent immigrants residing in 

immigrant enclaves to their mental health. The significant moderating effects revealed that 

older recent immigrants who live in the counties with high foreign-born population densities 

were most vulnerable to worse mental health symptoms compared with their recent 

immigrant counterparts who live in counties with low concentration of foreign-born 

individuals or their U.S.-born counterparts. This is contradictory to the previously reported 

protective mechanism associated with residing in immigrant enclaves [38, 39]. Although 

reasons for the negative effect of immigrant enclaves on immigrants’ mental health are not 

well known in the literature, there may be several potential reasons that could elucidate our 

contradictory findings in this study. First, our study focuses on mental health outcomes, 

whereas other studies reporting the protective effect focus on physical health outcomes [e.g., 

22]. Previous research reported that patterns of physical and mental health status of 

individuals could differ drastically within the same racial/ethnic group [40]. Second, our 

study focuses on older adults, whereas many other studies reporting the protective effect of 

immigrant enclave residence were conducted among younger adult samples [22]. Younger 

and older immigrants may experience different levels of acculturative stress after 

immigration [7], which may be linked to different mental health outcomes between younger 

and older adults. It is also possible that foreign-born individuals with lower levels of 

acculturation, such as those with limited English proficiency, are more likely to remain in 

the ethnic enclaves or in the areas with high foreign-born densities [41]. Thus, the significant 

effects of the county-level foreign-born population density on mental health may be due to 

the compositional effects of the residents who live in those counties. Despite the reported 

collective benefits of immigrant enclaves such as psychosocial support, resource sharing, 

and shared information on available health care services [39], further examination should be 

required to understand the specific mechanism of how immigrant enclaves affect the mental 

health of recently immigrated elders using a multilevel approach.

It should be highlighted that contrary to the well-known HIE [1–3], recent immigrants in our 

study showed poorer mental health status compared with earlier immigrants and U.S.-born 

individuals. It is worth noting, however, that older recent immigrants had better physical 

health conditions than earlier immigrants or U.S.-born individuals in our study, which is in 

concordance with the HIE. Although we were unable to directly test the relation in our 

study, older recent immigrants’ poorer mental health compared with earlier immigrants may 

be related to greater acculturative stress among new immigrants as suggested in the stress-

illness model, which may be developed during the process of adjusting to the new host 

culture after immigration. Previous research discussed an important role of acculturative 

stress in immigrants’ poor mental health [42], and this question should be further 

investigated in future research as an extension from this study.
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Our findings have clinical and policy implications. Healthcare professionals serving older 

immigrants should recognize the potential risks for poor mental health among older recent 

immigrants, especially those residing in immigrant enclaves. Future interventions might 

need to focus on areas with high foreign-born densities to improve mental health among 

recently arrived older foreign-born individuals. Additionally, mental health programs and 

policies should target the areas with high foreign-born densities to improve older 

immigrants’ mental health.

Some study limitations should be discussed. First, although we did not compare immigrant 

groups by race/ethnicity, subgroup differences within the same racial/ethnic group may exist 

in terms of the relation between nativity and county-level characteristics and should be 

explored further. Second, immigration-related factors such as age at immigration, the level 

of acculturation, and acculturative stress were not available in the MEPS or NHIS data, 

which may be worth examining in future research to explain differences between recent and 

earlier immigrants. In addition, although we found that longer lengths of stay were 

associated with better mental health status by comparing recent and earlier immigrants, 

further studies should use longitudinal data to track changes over time. Lastly, the 

comparability of the three outcome measures (i.e., K6, MSC, and PHQ-2) should be further 

investigated, to explain the inconsistent findings of interaction effects of immigration status 

and foreign-born density. Relatedly, measurement equivalence of the three measures has not 

been tested in this study. Given that recent studies reported the possibility of measurement 

nonequivalence in the K6 across diverse groups [40, 43], results relating to the K6 should be 

interpreted with caution.

Despite these limitations, findings from our multilevel analytic approach provided clear 

evidence that residing in an immigrant enclave is associated with worse mental health status 

among older recent immigrants. This study highlights the importance of understanding older 

immigrants’ mental health within the environmental context. Overall, this study contributes 

to the literature by employing multilevel modeling approach and by examining the 

moderating effects of community-level factors on older immigrants’ mental health status. 

Findings inform future interventions for immigrants with poor mental health status in terms 

of the specific type of group and their geographic locations in order to improve immigrant 

elders’ mental health and their overall well-being.
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Table 1

Sample characteristics by nativity and length of residence in the U.S. (Ages 50+): Weighted mean or % (95 % 

confidence interval) (N = 29,011)

Recent immigrants
(Reference, N = 920)a

Earlier immigrants
(N = 3866)

U.S.-born
(N = 24,225)

Individual-level characteristics

 Age (in years) 59.4 (58.3–60.4) 63.2 (62.6–63.8)*** 63.5 (63.3–63.8)***

  Age 50–64 (=yes, %) 76.1 (70.8–80.7) 61.5 (58.7–64.2)*** 59.7 (58.5–60.9)***

 Female (=yes) 58.0 (53.7–62.2) 53.9 (51.9–55.9) 53.8 (53.2–54.5)

 Education (in years) 10.6 (9.9–11.3) 11.5 (11.2–11.8)* 13.1 (13.0–13.2)***

 Income (in 2007$) 22,645 (19,161–26,129) 32,068 (30,011–34,126)*** 36,327 (35,408–37,246)***

 Race/Ethnicity

  Non-Hispanic White 22.3 (16.2–29.8) 30.9 (27.8–34.1)* 85.3 (84.2–86.4)***

  Hispanic White 36.6 (30.9–42.8) 37.8 (34.4–41.4) 3.0 (2.4–3.6)***

  Black 6.4 (3.9–10.4) 6.3 (5.2–7.6) 9.2 (8.4–10.1)

  Other 34.7 (28.8–41.1) 25.0 (21.4–28.9)** 2.5 (2.1–3.1)***

 Marital Status

  Currently married 67.3 (62.4–71.9) 63.9 (61.1–66.6) 61.7 (60.5–63.0)*

  Not married 26.0 (21.7–30.8) 30.3 (27.8–33.0) 32.7 (31.6–33.8)**

  Never married 6.7 (4.4–10.1) 5.8 (4.7–7.2) 5.6 (5.1–6.0)

 Any limitation (=yes) 31.3 (26.4–36.7) 36.7 (34.4–39.0) 46.7 (45.4–48.0)***

 # of health conditions 1.08 (0.94–1.22) 1.34 (1.27–1.42)** 1.63 (1.60–1.67)***

County-level characteristics

 % foreign-born 21.8 (20.1–23.5) 20.6 (19.4–21.7) 8.2 (7.8–8.7)***

 % uninsured (under 65) 19.2 (18.5–19.9) 18.7 (18.1–19.4) 16.3 (16.0–16.7)***

 % unemployed 5.8 (5.5–6.0) 5.7 (5.5–5.9) 5.6 (5.5–5.8)

 Population density (per square mile) 5006 (3149–6863) 5100 (4283–5919) 1301 (1173–1429)***

 % in poverty 13.6 (12.8–14.3) 13.2 (12.7–13.8) 12.6 (12.3–12.9)**

 % families with female head 20.0 (19.1–20.9) 19.6 (19.1–20.1) 17.4 (17.0–17.7)***

*
<.05,

**
<.01,

***
<.001

a
Bivariate statistical tests were conducted using Stata’s SVY REG and SVY LOGISTIC depending on the characteristics of the variables, with 

recent immigrants as a reference group
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Table 2

Mental health status among adults aged 50 or older by length of residence and nativity: Weighted mean or % 

(95 % confidence interval)

Recent immigrants (referencea) Earlier immigrants U.S.-born

K6 4.67 (4.03–5.32) 3.90 (3.64–4.15)* 3.50 (3.40–3.59)**

K6 ≥13 (%) 10.0 (7.4–13.5) 7.2 (6.1–8.4)* 5.4 (5.0–5.8)***

PHQ-2 1.14 (0.97–1.30) 0.91 (0.84–0.99)* 0.76 (0.73–0.79)***

PHQ-2 ≥3 16 (12.8–20.0) 12.7 (11.3–14.3)* 9.6 (9.1–10.2)***

MCS (SF12) 49.55 (48.37–50.73) 50.73 (50.22–51.24) 51.67 (51.46–51.88)**

*
<.05,

**
<.01,

***
<.001

a
Bivariate statistical tests were conducted using Stata’s SVY REG and SVY LOGISTIC depending on the characteristics of the variables, with 

recent immigrants as a reference group
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Table 4

Differential effects of county’s foreign-born density (IV) on mental health status (DV) by immigrant status 

after controlling for all covariates in Table 3: b (standard error [S.E.])

b (S.E.) for % foreign-born, county

Models run among K6 MCS (SF12) PHQ-2

Recent immigrants 0.04 (.03) −0.08 (.05) 0.02 (.01)

Earlier immigrants 0.02 (.01) −0.04 (.02) 0.01 (.004)

U.S.-born 0.01 (.007) −0.02 (.02) 0.002 (.002)
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