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Unhealthy Assimilation or Persistent Health Advantage? A Longitudinal Analysis of 

Immigrant Health in the United States 

 

Abstract 

Existing evidence on immigrant health assimilation, which is largely based on cross-sectional 

data, suggests that immigrants' initial health advantage erodes over time. This study uses 

longitudinal data to directly compare the self-rated health trajectories of immigrants and the 

native-born population. Data come from four panels of the Survey of Income and Program 

Participation (1996, 2001, 2004, and 2008), with each panel containing 2-4 years of health 

information. Results show that immigrants’ self-rated health remained stable during the period 

under study, but there was a concomitant decline in health for the native-born population. This 

result pointed to a persistent health advantage of immigrants during the period under study. The 

pattern held for immigrants of different length of residence and was especially salient for those 

originally from Latin America and Asia. Our findings that immigrants maintain their health 

advantage do not support the pattern of unhealthy assimilation commonly reported in cross-

sectional studies. 
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1. Introduction 

A large strand of research on immigrant integration has shown that on average immigrants to the 

U.S. arrive with better health than the native-born population, but this initial health advantage 

erodes with longer residence in the U.S. (Abraído-Lanza et al. 2005; Lara et al. 2005; Rubalcava 

et al., 2008; Escobar et al., 2000, Singh and Miller, 2004; Cho et al., 2004; Hummer, Powers, 

Pullum, Gossman, & Frisbie, 2007; Antecol and Bedard 2006; Acevedo-Garcia et al., 2010). 

This pattern has been demonstrated when self-rated health was the focus of investigation, with 

longer length of stay associated with a poorer change in health (Lara et al. 2005; Cho et al., 

2004; Acevedo-Garcia et al., 2010; Finch and Vega 2003; Lee et al. 2012). As such, the health of 

immigrants is expected to eventually converge toward the health of the native-born population. 

This pattern generally holds for different immigrant groups, although recent research finds that 

immigrant health does not always decline monotonically over time (Teitler et al. 2012). The 

erosion of immigrants' initial health advantage has been explained by a process of unhealthy 

acculturation, such as adoption of unhealthy lifestyles and dietary practices, acculturation stress 

related to exposure to negative socioeconomic conditions, and environmental factors such as 

racial discrimination (Akresh 2007; Antecol and Bedard 2006; Cho, Frisbie, Hummer, & Rogers, 

2004; Hummer, 1996; Biddle, Kennedy, and McDonald, 2007; Finch and Vega 2003; Kaestner 

et al., 2009). 

 

The available evidence largely relies on cross-sectional data, comparing the health of 

immigrants with different durations of stay in the host country (e.g. 0-5 years, 6-10 years, 11-20 

years, >20 years) at a single point in time. This approach uses the duration effects as a proxy for 

the process of health acculturation. But in cross-sectional analysis, it potentially confounds 
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duration effects with cohort of arrival effects (i.e., secular change in cohort characteristics) 

(Hamilton and Hummer 2011; Antecol and Bedard 2006). Indeed, the characteristics of 

immigrant cohorts arriving in different time periods may vary. For example, if immigrant cohorts 

arriving in more recent periods (and thus with shorter duration of stay in the U.S.) manifest better 

health on average than those who arrived in earlier periods (correspondingly longer duration of 

stay), cross-sectional estimates would associate better health with shorter duration of stay and 

point to a health deterioration, even in the absence of unhealthy acculturation. This pattern could 

occur owing to improving epidemiological regimes worldwide, which lead to healthier 

populations in sending countries over time. A few recent studies advance the literature by 

controlling for cohort of arrival when evaluating differences by duration of residence (Antecol 

and Bedard 2006; Cho et al. 2004, Hamilton and Hummer 2011). Hamilton and Hummer (2011) 

find that after adjusting for a rich set of factors, including cohort of arrival, the negative 

relationship between length of stay and health disappears for blacks. African immigrants 

maintained their health advantage in self-rated health over US-born blacks even after more than 

20 years in the U.S. In contrast, Antecol and Bedard (2006) and Cho et al. (2004) found 

immigrant health deteriorated over time after controlling for cohorts of arrival. 

 

Even after accounting for cohort of arrival, studies based on cross-sectional data may not 

adequately account for individual heterogeneity within and across arrival cohorts and duration 

groups, especially if cohorts and duration groups differ in unobserved ways (Borjas 1985). 

Moreover, cross-sectional studies do not directly address the key process of interest--change in 

health over time. Direct evidence for the deterioration of immigrants' health advantage, or 

unhealthy acculturation, requires two conditions. First, the health of immigrants deteriorates over 
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time. Second, the health decline for immigrants is steeper than that of the native-born population. 

If over time immigrants' health remains stable (while the health of native born declines or 

remains stable), or if it declines at a similar or slower rate than the native-born population, their 

relative health advantage would persist. The different scenarios are illustrated in Figure 1. We 

included only situations of stable or declining health but not improving health, because the latter 

scenario is unlikely to occur due to the aging process. In the top panel, the convergence would 

indicate a process of unhealthy assimilation. Any pattern in the bottom panel would indicate that 

immigrants have maintained, if not widened, their health advantage over time. The most 

appropriate strategy for adjudicating which health process characterizes the experience of 

immigrants is through analyzing longitudinal data to document whether the health trajectories of 

immigrants differ from those of the native population over time. 

 

[Figure 1 about here] 

 

A growing number of studies exploit longitudinal data to study immigrant health 

trajectories (Chiswick, Lee, and Miller 2008; Kim, Carrasco, Muntaner et al. 2013; Newbold 

2005; Ng et al. 2005). Most of these studies were conducted in Australia and Canada. They 

provide important insights but offer mixed evidence. This is partly because some of these studies 

focus only on changes in immigrant health and do not include the native-born population as a 

comparison group. The omission makes it difficult to examine how the health trajectories of 

immigrants compare to that of the native-born population. The longitudinal studies that compare 

immigrants to the native-born find a greater likelihood of health decline among immigrants in 

Canada (Newbold 2005; Ng et al. 2005; Setia et al. 2012). Longitudinal immigrant health 
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research in the U.S. is scarce, with a notable exception. One recent study examined the self-rated 

health trajectories of elderly immigrants in the U.S. (Gubernskaya 2014). The study found that at 

age 50, immigrants reported better health than the native born. But some groups of immigrants 

experienced a steeper decline in health after age 50 than the native born. It remains to be seen 

whether adult immigrants in general manifest similar or different patterns.  

 

The current study seeks to extend previous studies by directly comparing longitudinal 

health trajectories of immigrants and the native population. Our study covered a wider age 

spectrum (i.e., general adult population) and focused on self-rated health. We further examined 

whether the health trajectories vary for distinct groups of immigrants characterized by different 

duration of residence and region of origin to uncover potentially diverse patterns. Immigrants of 

different duration of residence may be likely to undergo varying degrees of socioeconomic and 

cultural assimilation, both carrying health implications. Also, immigrants' origin may matter, 

both because of possible cultural differences in interpretations of one's health and because the 

benefits garnered from immigration could differ, with immigrants originated from less developed 

regions enjoying greater economic improvement and thus more health benefits. 

 

2. Methods 

2.1. Data 

The current study used longitudinal data from the Survey of Income and Program Participation 

(SIPP) to compare health trajectories between immigrants and the native-born population. SIPP 

is a nationally representative longitudinal survey of the non-institutionalized population in the 

United States. We used the 1996, 2001, 2004, and 2008 panels of SIPP, which cover the period 
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of 1996 to 2013. The 1996 panel has four years of longitudinal data and began with a nationally 

representative sample of 36,730 households. The 2001, 2004, and 2008 panels have, 

respectively, three, four, and five years of longitudinal data, with an initial sample of 35,100, 

43,500, and 42,000 households. Respondents were interviewed every four months to collect 

information on labor markets outcomes and program participation. Information on self-rated 

health was collected annually in the Medical Expenses topical modules for 4 years in the 1996 

panel, 3 years in the 2001 panel, 2 years in the 2004 panel, and 3 years in the 2008 panel. Given 

the panel design, the data provided 2-4 years of health data, allowing us to focus on relatively 

short-term health trajectories. One advantage of SIPP is that it provides a relatively large sample 

of immigrants (allowing for disaggregation by cohorts and region of origin). The attrition rate 

between the first and last self-rated health measurement wave ranged between 31.2% to 42.7% 

across the four panels. 

 

As discussed above, the health measure was available annually. Other variables were 

available multiple times a year. We thus first annualized the SIPP data containing these variables 

for each panel, merged them with the annual health data, and pooled the annual data across four 

panels to conduct longitudinal analyses. We pooled the four panels of SIPP to obtain a broader 

understanding of immigrant and native-born health over an extended time span (1996-2013). We 

also tested for interactions between the health trend and survey panel, which were not significant, 

suggesting that the health pattern held across the four panels. The sample was restricted to 

individuals aged 18-56 in the first wave of each panel. We further restricted the sample to 

respondents with health information for at least two years in each panel. The final sample size is 

422,275 person-year observations (149,821 individuals).  
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2.2. Measures 

The dependent variable was self-rated health (SRH). It was the most frequently asked health 

question in SIPP that captures overall health status. Previous research suggests that SRH is a 

reasonably good measure of health and is correlated with clinical health assessments and 

mortality (Chandola and Jenkinson 2000; Idler & Benyamini, 1997; Franzini & Fernandez-

Esquer, 2004). The measure was derived from the question: "Would you say your health in 

general is excellent, very good, good, fair, or poor?". We treated SRH as a linear variable in the 

analysis, rather than dichotomizing it, to better capture subtle changes across the entire spectrum 

of SRH categories. This was important because health status was measured up to 4 years and for 

many people, change over this time in SRH may be modest. We recoded the variable so that 

higher values indicated better health. We conducted additional analyses including dichotomous 

dependent variables, with excellent/very good health coded as 1 (and 0 otherwise). The results 

were largely consistent. It is important to note that different racial/ethnic and national-origin 

groups of immigrants may vary in their tendencies to endorse certain SRH response categories. 

For example, Latin American are less likely to state that their health is “excellent” and more 

likely to rate their health as poor compared to other immigrants and the native population 

(Lommel and Chen 2016; Shetterly et al. 1996). We partly adjusted for possible cultural 

differences by controlling for race/ethnicity and distinguishing immigrants from different 

sending regions. As discussed below, longitudinal fixed-effects models also helped capture some 

of this tendency. 

 

 The key independent variable was immigration status. It was operationalized in three 
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ways. We first constructed a dichotomous variable indicating whether the respondent was an 

immigrant, defined as born outside the U.S. (foreign-born). We further distinguished four year 

since immigration categories for immigrants (YSI), measured at the first year of survey in each 

panel. We operationalized two YSI variables. The first followed previous studies to distinguish 

the following groups: 0–5, 6–10, 11–20, and >20 years. The second distinguished immigrants 

with 0-2 years and 3-4 years stay to allow for direct comparison with our longitudinal analysis, 

which was based on health data for up to 4 years. We also constructed a categorical variable 

indicating immigrants' region of origin: Mexico, Central America, and Caribbean; South 

America; Europe; Africa and Middle East; and Asia.  

 

 For cohort of arrival, we distinguished immigrant cohorts arriving in 10-year intervals, 

measured at the baseline of the survey: before 1970, 1970s, 1980s, 1990s, and after 2000. We 

also included a continuous time variable in the longitudinal analysis, which denoted the number 

of years since the base year of each panel. This variable ranged from 0 to 3. We included a set of 

dummy variables indicating the panel of SIPP (1996, 2001, 2004, 2008).  

 

 Other control variables included age at the base year (a series of dummy variables 18-20; 

21-25; 26-30; 31-35; 36-40; 41-45; 46-50; 51-56), gender, race (non-Hispanic White, non-

Hispanic Black, Hispanic, Asian, Other), marital status (married vs. not married), and education 

(less than high school; high school; some college or associate degree; Bachelor’s degree or 

higher). We also controlled for poverty status, defined as annual family income below the 100% 

of federal poverty threshold, and health insurance status, defined as whether the individual had 

any type of public or private health insurance in the previous year. We additionally adjusted for 



 9 

geographical variables, including region (Northeast, Midwest, South, and West) and 

metropolitan status. 

 

The level of missing data was quite low. In the analysis, we drop cases with missing data 

on any of the variables included, which together accounted for 9.8% of the person-year 

observations.  

 

2.3. Analyses 

We first used SIPP as a stacked sample of repeated cross-sections by including the first observed 

year of data in each panel. This allowed us to contrast these results with previous studies based 

on cross-sectional data (using the first set of YSI dummy variables, which distinguished 0–5, 6–

10, 11–20, and >20 year immigrants), and with our longitudinal estimates (using the second set 

of YSI dummy variables, which distinguished 0-2 and 3-4 year immigrants). Specifically, we 

estimated ordinal logistic and OLS regressions to examine how SRH varies with year since 

immigration, net of cohort of arrival and other covariates. 

 

For longitudinal analysis, we restructured the data as person-year observations and 

estimated two-level mixed-effects ordinal logistic and linear regressions. These models, based on 

maximum likelihood estimation, estimated the SRH trajectories while simultaneously accounting 

for both within-person change over time and between-person variation in individual change over 

time (Singer & Willett, 2003). We included random slopes to allow for individuals to vary in 

their rates of health change. To assess whether the SRH trajectories of immigrants and the 

native-born population differ, we first included an interaction term between time and the 
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dichotomous foreign-born status. In the second model, we replaced the binary foreign-born 

variable with YSI dummy variables, and included interactions between time and YSI. In the third 

model, we replaced YSI with immigrants' region of origin and included its interaction with time. 

For both the cross-sectional models and random-effects models, we excluded one arrival cohort 

dummy variable (cohort arriving after 2000) in order to identify both the duration effects and the 

cohort of arrival effects, following earlier research (Antecol & Bedard 2006).  

 

As a further step, we estimated fixed-effects linear regressions (Gunasekara et al. 2014). 

The fixed-effects models offer the advantage of controlling for stable individual characteristics 

(measured and unmeasured) by using within-individual change to estimate the regression 

coefficients. This approach helps reduce bias from unobserved confounding, such as individual 

propensities in interpreting and evaluating one's health (e.g., whether a person was more or less 

likely to report good health, independent of their actual health status) and cultural tendency in 

endorsing certain SRH response categories. The coefficients of time-invariant variables 

(immigration status, period of arrival, sex, age in the first wave, race/ethnicity, and survey panel) 

were absorbed in the fixed effects and not explicitly estimated in these models. An identification 

strategy is to interact these time-invariant variables with time (Allison 2009), which is what we 

did. Note that fixed-effects models cannot be estimated with ordinal outcome variables. Thus, we 

reported mixed-effects linear regressions to permit comparison to the linear fixed-effects models. 

We derived coefficients and 95% confidence intervals from all models. We performed all 

analyses using Stata 15 (StataCorp, 2017). 
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3. Results 

Table 1 displays the descriptive statistics, which is based on the first year of the panel data. 

Immigrants were slightly younger, more likely to be married, had lower levels of education, 

more likely to be in poverty, and less likely to have health insurance than the native-born 

population. They were also more concentrated in metropolitan areas and in the West than the 

native-born. With respect to sample composition, 49% of immigrants were from Mexico and 

Central America, 6% from South America, 14% from Europe, 5% from Africa and Middle East, 

and 26% from Asia. On average immigrants and the native-born population reported similar 

general health status, although the proportion of immigrants reporting excellent or very good 

health was lower than that of the native-born population (62% vs. 65%). The difference should 

be interpreted with caution because it did not adjust for differences in other characteristics 

between the two groups. 

 

We further distinguished immigrants by year since immigration. The proportion of 

female immigrants was higher among those in the country for a relatively shorter duration. 

Earlier immigrants were more likely to be married than more recent immigrants. There was also 

evidence that earlier immigrants were more educated, less likely to be in poverty, and more 

likely to have health insurance. For example, about 54% of immigrants who arrived more than 

20 years ago had at least some college education, which was true for 48% of immigrants who 

were in the country for 5 years or less. With respect to self-rated health, the percentage of 

immigrants who reported excellent or very good health was lower (58%) for those in the country 

for 20 years or longer than for those in the country for 5 years or less (66%). These results were 
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consistent with earlier studies that point to a health deterioration associated with longer duration 

of residence. 

 

 [Table 1 about here] 

 

 Table 2 shows the cross-sectional results based on ordinal logistic regressions 

(corresponding linear regression models are shown in Appendix A). All YSI groups reported 

better health than the native-born population. But immigrants' health advantage seemed to 

deteriorate monotonically with longer duration of stay (Model 1). This was consistent with 

previous cross-sectional studies that posited a process of unhealthy acculturation. However, after 

adjusting for cohorts of arrival in Model 2, this monotonic pattern disappeared. Those in the 

country for 6-10 years appeared to have the best SRH, followed by those with 11-20 years of 

duration of residence. Immigrants in the country for more than 20 years had the smallest health 

advantage. This was aligned with previous research suggesting that after accounting for cohort of 

arrival, the erosion of immigrants' health advantage over longer duration of residence no longer 

held (Hamilton and Hummer 2011). Model 3 and 4 conducted corresponding analysis measuring 

change in health in smaller increments of YSI (i.e., 0-2 and 3-4 years). The results pointed to a 

pattern of unhealthy assimilation, as the magnitude of coefficient decreases over successive YSI 

groups. The pattern remained even after adjusting for cohort of arrival.  

 

 [Table 2 about here] 
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 As for arrival cohorts, the most recently arrived cohort (after 2000, the reference group) 

reported better health than all earlier arrival cohorts (Model 2). There was generally a pattern of 

declining health over successive cohorts, with immigrants who arrived before 1970 reporting the 

worst health, followed by those arriving in the 1970s, and then those who arrived later. Thus, 

without adjusting for cohort of arrival, one is likely to conclude with a negative association 

between YSI and health. But this association is spurious because it reflects the pattern that more 

recent arrivals were healthier. 

 

Table 3 displays results from longitudinal random-effects ordinal logit regressions. 

Corresponding mixed-effects linear regressions are displayed in Table 4, which show consistent 

results. Immigrants reported better health than the native-born population in the base year 

(Model 1). The coefficient for the year variable indicated the average rate of annual change in 

SRH for the native born. In other words, over the period of study, SRH declined for the native-

born population. The interaction between time and foreign-born status was positive and 

significant. It captured the difference in health trend between immigrants and the native born. It 

showed that the over-time health change was more positive for immigrants than for natives. The 

negative main effect of time and positive interaction term between year and foreign-born status 

together captured the rate of health change for immigrants: they canceled each other out and led 

to a null relationship between time and health among immigrants. This suggested a stable health 

trend in SRH for immigrants over the short term. Correspondingly, we could estimate a similar 

set of models, changing the reference category to foreign-born (Appendix B). Once the reference 

category was changed, the year coefficient reflected the health trend for immigrants, which, in 

our case, was insignificant. This pattern was consistent with scenario C in Figure 1. 
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 [Table 3 and 4 about here] 

 

These results held when we disaggregated immigrants by YSI (Model 2). There was a 

health decline over time for the native-born population. But the interactions between time and 

YSI dummy variables were all positive and significant. As such, there was no significant health 

change for immigrants of different duration of stay. The stable immigrant health, together with a 

decline health for the native-born, suggested that immigrants’ health advantage persisted over the 

relatively short period under study. Also, the results show that the relationship between YSI and 

SRH was not linear. Whereas immigrants of all YSI groups reported better health than the 

native-born at the base year, the health advantage was particularly strong for immigrants in the 

country for 11-20 years, followed by those in the country for over 20 years, with 6-10 YSI 

immigrants having the least health advantage. These patterns were summarized in Figure 2. It 

showed an initial health advantage and a generally stable health trend for four YSI groups of 

immigrants and a decline for the native born. 

 

[Figure 2 about here] 

 

 Model 3 showed interesting variations by region of origin. As in the previous models, a 

health decline for the native-born was observed. The interactions between time and region 

dummy variables were positive for Mexican, Central American and South American immigrants, 

and for Asian immigrants. These immigrant groups did not experience a decline in SRH as the 

native-born population did. For European and African immigrants, the interaction terms were 
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non-significant. Hence, these immigrants experienced a health deterioration at a similar level to 

the native born. At the base year, there were some differences by immigrants' region of origin. 

Immigrants from Latin America and Europe reported better health than the native born. The 

opposite was true for Asian immigrants. For Asian immigrants, this pattern resulted from their 

high education. The opposite pattern (health advantage) was obtained without adjusting for 

education. These results suggested that the initial level and trend in SRH was not uniform across 

immigrants from different regions, as displayed in Figure 3. Four origin groups (except for Asian 

immigrants) showed a baseline health advantage relative to the native born. Over time, various 

origin groups of immigrants showed more or less a stable health trend (similar to scenario C in 

Figure 1): Latin American immigrants and Asian immigrants seemed to experience, respectively, 

a slight increase and a slight decline, but these trends were not statistically significant. The 

exception was European immigrants, who experienced the same rate of health decline as the 

native-born population. But even for this group, their initial health advantage over the native 

born continued (scenario E in Figure 1).	

 

[Figure 3 about here] 

 

 Results from fixed-effects models were presented in Table 5. These models further 

adjusted for time-invariant unobserved confounding factors. Note that coefficients of stable 

variables, such as gender, immigration status (by YSI and region), race, and cohort of arrival 

were not reported but effectively adjusted for. In general, the substantive results were similar to 

those reported in the mixed-effects regressions: while for the native born SRH declined over 

time, this was not the case for immigrants. Immigrants experienced a stable trend in SRH and the 
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immigrant-native difference was statistically significant (positive interaction terms). This pattern 

held true for immigrants with different durations of residence, and for those originally from 

Mexico, Central and South America, and Asia. 

 

 [Table 5 about here] 

 

 We conducted a series of sensitivity analyses to evaluate the robustness of our results to 

different model specifications and sample attrition. First, we carried out an additional analysis 

using non-Hispanic White native-born as the reference group (Appendix C). In another analysis 

(Appendix D), we included logged total family income (adjusted for inflation) as a measure of 

socioeconomic position to replace poverty status. The results in both analyses were very similar 

to the main analysis. Moreover, we conducted sensitivity analysis that restricted the analytic 

sample to respondents with annual health information throughout each panel (Appendix E). The 

results were largely consistent, suggesting that sample attrition did not change our main findings.  

 

4. Conclusion 

We investigated whether immigrants experience unhealthy assimilation using longitudinal data, 

by comparing the health trajectories of immigrants and the native-born population. Results 

suggest that during 1996-2013, immigrants maintained their health advantage over the native-

born over the 2-4 years of study. This was manifested by a decline in SRH for the native-born 

population, but a stable trend for immigrants during the same period. The difference between the 

immigrant and native-born rate of health change was statistically significant. These results held 

when we disaggregated immigrants by duration of residence. In other words, immigrants across 
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various durations of residence exhibited more favorable health trajectories than their native-born 

counterparts. Moreover, the trend in SRH varied by region of origin. Latin American and Asian 

immigrants were particularly likely to sustain their health advantage over the native-born 

population. Immigrants from other regions experienced a health decline over time at a similar 

rate as the native born. Even so, their health advantage over the native born still persisted. 

 

Our study sheds light on the importance of using longitudinal data to directly compare 

health trajectories of immigrants and the native-born population. Only by using longitudinal data 

can we explicitly model the key process of interest—how immigrants’ health change over time 

relative to the change of the native-born population? When such a strategy was adopted, we 

found no evidence, as postulated by the unhealthy assimilation hypothesis and by our cross-

sectional analysis, that immigrants' health downwardly converged to that of their native-born 

counterparts. Rather, there was a steeper deterioration among the native-born than immigrants 

even over the relatively short period under study. Many immigrants reported a stable SRH status, 

pointing to their consistent and possibly even widening health advantage. For European 

immigrants and, to a lesser extent, African immigrants, their SRH seemed to deteriorate over 

time but at the same rate as the native population, thus also providing evidence against a pattern 

of health convergence. It is worth noting that while the difference between immigrants and 

native-born in health was statistically significant, the size of the difference was relatively small. 

A comparison of the mixed-effects and fixed-effects models, as well as results from a series of 

sensitivity analyses, suggested that our results were conservative and largely robust to 

unobserved heterogeneity, model specifications, and sample attrition. 
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One plausible explanation that our longitudinal findings differ from cross-sectional 

results is that the health of immigrants entering the country improved with successive arrival 

cohorts. This could be a result of a general improvement in population health in sending 

countries, or an increased degree of immigrant selectivity in areas that are positively associated 

with health, as a result of the tightening climate for recent immigrants to the United States 

(Massey and Sanchez 2010). Therefore, immigrants who arrived at a more recent period tend to 

exhibit better health than immigrants who arrived at an earlier period (supported by our results; 

see Table 2). Earlier cohorts of arrival also correlate with a longer duration of stay. Thus, the 

observed negative relationship between health and duration of stay in cross-sectional data could 

be largely confounded by cohort of arrival effects. 

 

Findings from this study suggest that immigrants' health change over time is a more 

complex process than previously perceived. At the same time unhealthy acculturation unfolds, 

immigrants also experience other social and economic changes (economic assimilation) that may 

ultimately have positive health implications. For example, over the course of integration into the 

host society, immigrants often improve their economic condition and access to health care, both 

facilitating good health (Marmot and Bell 2012; Wong et al. 2007). Even for the group of 

immigrants who enter the country with low incomes and limited health access, many of them 

subsequently close gaps with the native-born over the course of their residence (Antecol, Kuhn, 

and Trejo 2006). Also, a notable proportion of immigrants come from less developed sending 

countries. Upon arriving in the U.S., they tend to enjoy more favorable economic conditions than 

back in their home country. These processes, namely improvement (comparing to the origin 

country) and assimilation (over the course of their stay in the destination), both predict a 
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potential boost to health status. Therefore, whereas the health decline for the native-born largely 

reflects an aging effect--that is, health deteriorates as people age--immigrants are exposed to a 

countervailing process of positive economic assimilation, which positive implications for health. 

This process serves as a protective factor and offsets the negative aging effects. The finding that 

European immigrants, many of whom are from high income nations with well-developed public 

health systems, experienced the least favorable health trend than other immigrant groups may be 

instructive. This difference may be partially attributed to their limited changes in socioeconomic 

conditions between origin and destination, as many European sending countries are more 

developed than sending countries from Africa, Asia, and Latin America. Overall, the adoption of 

unhealthy practices and improvement in economic conditions and health care access are likely to 

offset the effect of each other. In combination, they lead to stable health trajectories of 

immigrants, as we observed in this study. 

 

A few limitations need to be noted. First, we were limited to studying the short-term 

health trajectories because SIPP panels are relatively short. Acculturation and socioeconomic 

mobility may unfold over a longer period of time, not in the years observed in this study. A 

longer longitudinal survey would be needed to determine whether the longer-term health 

trajectories of immigrants continue or change course. Second, our analysis relied on perceived 

health given data availability. It remains a question whether other health measures exhibit similar 

or different over-time patterns. The patterns may unfold differently for other, more objective 

health measures, such as BMI, which are particularly sensitive to the process of unhealthy 

acculturation. A recent longitudinal study points to a positive relationship between BMI and 

longer duration of residence for certain subgroups of Hispanic immigrants (Albrecht et al. 2013).  
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Also, despite being a reasonably good predictor of morbidity and mortality, SRH can be subject 

to differences in reporting and in perceptions of health. We attempted to account for some of 

these differences through the use of longitudinal fixed-effects regressions and controlling for 

race/ethnicity. These strategies, while may not completely account for the cultural differences in 

interpreting and responding to the SRH question, help to adjust for some of the differences for us 

to reach a more meaningful conclusion. Given that some immigrant groups (e.g., Latin 

American) are less likely to report their health as excellent, our findings of a persistent health 

advantage would be on the conservative side. Still, one may expect that immigrants tend to 

change their reference point to which they compare themselves (e.g., longer-stay immigrants 

change their reference group from people in their country of origin to those in the country of 

destination). It may be difficult to disentangle real health change from change in perceptions 

(DuBard and Massing 2007). Unfortunately, the data do not provide information on the group of 

comparison when evaluating health. But the health trajectories we identified held for all YSI 

groups, including immigrants with a long duration of stay, which were unlikely to change their 

reference point during the study period. This suggests that possible change in reference point did 

not account for all the results. 

 

Our study demonstrated the importance of using longitudinal data to study immigrant 

health in order to obtain a more accurate understanding of the health assimilation process. Given 

the paucity of national-level longitudinal data with health indicators and a sufficient sample size 

of immigrants, the advantages of SIPP outweighed its limitations. It is a fruitful direction for 

future studies to incorporate longitudinal physical health measures and contrast longer-term 

health trajectories between immigrants and the native-born population to reveal complex patterns 



 21 

in immigrants' health. Conceptually, our findings underscored the complexity of immigrants' 

health change by focusing not only on the implications of unhealthy acculturation process, but 

also on potential protective factors that could offset the negative impact of migration (e.g., 

socioeconomic conditions). While we acknowledge the adverse acculturation process that expose 

immigrants to health challenges, we believe that attention should also be paid to potential 

protective factors that serve to counteract these challenges and sustain immigrants' health 

advantage. Identifying these pathways deserves future study and has important implications for 

improving services aiming to facilitate immigrants' integration. 
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Figure 1. Illustration of health trajectories of immigrants and native-born population (five scenarios) 
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Figure 2. Estimated health trajectories of various immigrant duration groups and the native-born 
population (based on mixed-effects regressions in Table 3) 
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Figure 3. Estimated health trajectories of various immigrant origin groups and the native-born population 
(based on mixed-effects regressions in Table 3) 
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0-5 Y

SI  
 

 
0.269*** 

(0.173, 0.365) 
 

 
6-10 Y

SI  
 

 
0.351*** 

(0.236, 0.466) 
 

 
11-20 Y

SI  
 

 
0.328*** 

(0.188, 0.467) 
 

 
20 + Y

SI  
 

 
0.351*** 

(0.165, 0.537) 
 

 
Y

ear × 0-5 Y
SI 

 
 

0.076*** 
(0.032, 0.121) 

 
 

Y
ear × 6-10 Y

SI 
 

 
0.051* 

(0.007, 0.096) 
 

 
Y

ear × 11-20 Y
SI 

 
 

0.095*** 
(0.058, 0.133) 

 
 

Y
ear × 20 + Y

SI 
 

 
0.077*** 

(0.036, 0.118) 
 

 
Sending R

egion (ref: native born) 
 

 
 

 
 

 
M

exico, C
entral A

m
erica, C

aribbean 
 

 
 

 
0.378*** 

(0.287, 0.468) 
South A

m
erica 

 
 

 
 

0.289*** 
(0.119, 0.459) 

Europe 
 

 
 

 
0.195** 

(0.065, 0.325) 
A

frica &
 M

iddle East 
 

 
 

 
0.103 

(-0.082, 0.287) 
A

sia 
 

 
 

 
-0.149** 

(-0.252, -0.047) 
Y

ear × M
exico, C

entral A
m

erica, C
aribbean 

 
 

 
0.117*** 

(0.086, 0.147) 
Y

ear × South A
m

erica 
 

 
 

 
0.094* 

(0.011, 0.178) 
Y

ear × Europe 
 

 
 

 
-0.002 

(-0.056, 0.052) 
Y

ear × A
frica &

 M
iddle East 

 
 

 
 

0.065 
(-0.030, 0.160) 

Y
ear × A

sia 
 

 
 

 
0.043* 

(0.002, 0.083) 
Period of A

rrival (ref: A
fter 2000) 

 
 

 
 

 
 

B
efore 1970 

-0.327*** 
(-0.474, -0.181) 

-0.391*** 
(-0.612, -0.170) 

-0.249** 
(-0.398, -0.099) 

1970-1979 
-0.171** 

(-0.291, -0.051) 
-0.236* 

(-0.423, -0.049) 
-0.178** 

(-0.298, -0.058) 
1980-1989 

-0.131* 
(-0.233, -0.030) 

-0.185* 
(-0.327, -0.043) 

-0.147** 
(-0.249, -0.045) 

1990-1999 
-0.117* 

(-0.213, -0.022) 
-0.151** 

(-0.260, -0.041) 
-0.122* 

(-0.217, -0.026) 
A

ge at First W
ave (ref: 18-20) 

 
 

 
 

 
 

21-25 
-0.641*** 

(-0.700, -0.582) 
-0.640*** 

(-0.700, -0.581) 
-0.652*** 

(-0.711, -0.592) 
26-30 

-1.015*** 
(-1.074, -0.957) 

-1.015*** 
(-1.074, -0.957) 

-1.030*** 
(-1.089, -0.972) 



31-35 
-1.275*** 

(-1.333, -1.217) 
-1.276*** 

(-1.334, -1.218) 
-1.291*** 

(-1.349, -1.233) 
36-40 

-1.568*** 
(-1.626, -1.511) 

-1.569*** 
(-1.627, -1.512) 

-1.581*** 
(-1.638, -1.524) 

41-45 
-1.860*** 

(-1.917, -1.802) 
-1.861*** 

(-1.918, -1.803) 
-1.870*** 

(-1.927, -1.812) 
46-50 

-2.280*** 
(-2.337, -2.222) 

-2.280*** 
(-2.338, -2.223) 

-2.287*** 
(-2.345, -2.229) 

51-56 
-2.647*** 

(-2.705, -2.589) 
-2.647*** 

(-2.705, -2.589) 
-2.653*** 

(-2.711, -2.596) 
Fem

ale 
-0.231*** 

(-0.255, -0.208) 
-0.231*** 

(-0.254, -0.207) 
-0.245*** 

(-0.269, -0.222) 
B

lack (ref: non-H
ispanic W

hite) 
-0.530*** 

(-0.568, -0.491) 
-0.530*** 

(-0.568, -0.491) 
 

 
H

ispanic 
-0.090*** 

(-0.134, -0.045) 
-0.090*** 

(-0.134, -0.045) 
 

 
A

sian 
-0.480*** 

(-0.553, -0.407) 
-0.480*** 

(-0.553, -0.407) 
 

 
O

ther 
-0.594*** 

(-0.672, -0.516) 
-0.594*** 

(-0.671, -0.516) 
 

 
M

arried 
0.422*** 

(0.398, 0.446) 
0.422*** 

(0.398, 0.446) 
0.470*** 

(0.446, 0.494) 
H

igh School 
0.764*** 

(0.723, 0.804) 
0.763*** 

(0.722, 0.804) 
0.800*** 

(0.759, 0.841) 
Som

e C
ollege 

1.187*** 
(1.146, 1.228) 

1.187*** 
(1.146, 1.228) 

1.234*** 
(1.193, 1.276) 

B
achelor's D

egree or H
igher 

2.078*** 
(2.034, 2.123) 

2.079*** 
(2.034, 2.123) 

2.161*** 
(2.116, 2.205) 

Poverty Status 
-0.606*** 

(-0.637, -0.575) 
-0.605*** 

(-0.636, -0.574) 
-0.637*** 

(-0.668, -0.606) 
H

ealth Insurance  
0.172*** 

(0.147, 0.198) 
0.172*** 

(0.147, 0.197) 
0.184*** 

(0.159, 0.209) 
M

etropolitan A
rea (ref: non-m

etro area) 
0.173*** 

(0.146, 0.200) 
0.173*** 

(0.146, 0.200) 
0.142*** 

(0.115, 0.169) 
M

idw
est (ref: N

ortheast) 
-0.105*** 

(-0.142, -0.069) 
-0.105*** 

(-0.142, -0.069) 
-0.098*** 

(-0.134, -0.061) 
South 

-0.191*** 
(-0.225, -0.157) 

-0.191*** 
(-0.225, -0.157) 

-0.247*** 
(-0.281, -0.213) 

W
est 

-0.039* 
(-0.077, -0.001) 

-0.039* 
(-0.077, -0.001) 

-0.053** 
(-0.091, -0.016) 

Panel 2 
-0.015 

(-0.049, 0.018) 
-0.017 

(-0.050, 0.017) 
-0.021 

(-0.055, 0.013) 
Panel 3 

-0.087*** 
(-0.120, -0.053) 

-0.088*** 
(-0.122, -0.055) 

-0.101*** 
(-0.134, -0.068) 

Panel 4 
-0.206*** 

(-0.239, -0.173) 
-0.210*** 

(-0.244, -0.176) 
-0.223*** 

(-0.256, -0.190) 
C

ut point 1 
-6.140*** 

(-6.218, -6.062) 
-6.143*** 

(-6.221, -6.064) 
-6.036*** 

(-6.114, -5.959) 
C

ut point 2 
-3.944*** 

(-4.018, -3.870) 
-3.947*** 

(-4.021, -3.872) 
-3.840*** 

(-3.914, -3.767) 
C

ut point 3 
-1.353*** 

(-1.426, -1.280) 
-1.356*** 

(-1.428, -1.283) 
-1.251*** 

(-1.323, -1.179) 
C

ut point 4 
1.165*** 

(1.092, 1.237) 
1.162*** 

(1.089, 1.235) 
1.265*** 

(1.193, 1.337) 
N

 
422343 

  
422343 

  
422343 

  
B

etw
een subject variation 

3.725 
(3.672, 3.778) 

3.725 
(3.672, 3.778) 

3.740 
(3.687,  3.794) 

Likelihood R
atio Test 

82302.01 
0.000 

82303.45 
0.000 

82692.65 
0.000 

N
otes: + p<.1, * p<0.05, ** p<0.01, *** p<0.001. 95%

 confidence intervals in parentheses. 
	



T
able 4. M

ixed E
ffects L

inear M
odels of Self-R

ated H
ealth 

		
M

odel 1 
M

odel 2 
M

odel 3 
		

C
oefficient 

95%
 C

I 
C

oefficient 
95%

 C
I 

C
oefficient 

95%
 C

I 
Y

ear 
-0.023*** 

(-0.025, -0.020) 
-0.023*** 

(-0.025, -0.020) 
-0.023*** 

(-0.026, -0.020) 
N

ativity 
 

 
 

 
 

 
Foreign B

orn 
0.108*** 

(0.080, 0.136) 
 

 
 

 
Y

ear × Foreign B
orn  

0.026*** 
(0.018, 0.034) 

 
 

 
 

Y
ears Since Im

m
igration (ref: native born) 

 
 

 
 

 
 

0-5 Y
SI  

 
 

0.104*** 
(0.072, 0.137) 

 
 

6-10 Y
SI  

 
 

0.127*** 
(0.087, 0.166) 

 
 

11-20 Y
SI  

 
 

0.123*** 
(0.076, 0.171) 

 
 

20 + Y
SI  

 
 

0.124*** 
(0.060, 0.187) 

 
 

Y
ear × 0-5 Y

SI 
 

 
0.024** 

(0.009, 0.040) 
 

 
Y

ear × 6-10 Y
SI 

 
 

0.018* 
(0.002, 0.034) 

 
 

Y
ear × 11-20 Y

SI 
 

 
0.031*** 

(0.018, 0.044) 
 

 
Y

ear × 20 + Y
SI 

 
 

0.029*** 
(0.014, 0.044) 

 
 

Sending R
egion (ref: native born) 

 
 

 
 

 
 

M
exico, C

entral A
m

erica, C
aribbean 

 
 

 
 

0.146*** 
(0.115, 0.177) 

South A
m

erica 
 

 
 

 
0.108*** 

(0.050, 0.166) 
Europe 

 
 

 
 

0.071** 
(0.027, 0.116) 

A
frica &

 M
iddle East 

 
 

 
 

0.041 
(-0.022, 0.103) 

A
sia 

 
 

 
 

-0.042* 
(-0.076, -0.007) 

Y
ear × M

exico, C
entral A

m
erica, C

aribbean 
 

 
 

 
0.039*** 

(0.028, 0.050) 
Y

ear × South A
m

erica 
 

 
 

 
0.031* 

(0.002, 0.060) 
Y

ear × Europe 
 

 
 

 
0.000 

(-0.019, 0.020) 
Y

ear × A
frica &

 M
iddle East 

 
 

 
 

0.022 
(-0.011, 0.055) 

Y
ear × A

sia 
 

 
 

 
0.015* 

(0.001, 0.030) 
Period of A

rrival (ref: A
fter 2000) 

 
 

 
 

 
 

B
efore 1970 

-0.119*** 
(-0.169, -0.070) 

-0.139*** 
(-0.213, -0.064) 

-0.091*** 
(-0.142, -0.041) 

1970-1979 
-0.061** 

(-0.102, -0.021) 
-0.081* 

(-0.144, -0.018) 
-0.063** 

(-0.104, -0.023) 
1980-1989 

-0.046** 
(-0.080, -0.011) 

-0.063* 
(-0.111, -0.015) 

-0.051** 
(-0.085, -0.017) 

1990-1999 
-0.038* 

(-0.071, -0.006) 
-0.049** 

(-0.086, -0.012) 
-0.040* 

(-0.072, -0.007) 
A

ge at First W
ave (ref: 18-20) 

 
 

 
 

 
 

21-25 
-0.207*** 

(-0.227, -0.188) 
-0.207*** 

(-0.227, -0.188) 
-0.212*** 

(-0.231, -0.192) 
26-30 

-0.330*** 
(-0.350, -0.311) 

-0.330*** 
(-0.350, -0.311) 

-0.336*** 
(-0.355, -0.316) 

31-35 
-0.420*** 

(-0.439, -0.401) 
-0.420*** 

(-0.439, -0.401) 
-0.426*** 

(-0.445, -0.406) 
36-40 

-0.520*** 
(-0.539, -0.501) 

-0.521*** 
(-0.540, -0.501) 

-0.525*** 
(-0.544, -0.506) 

41-45 
-0.620*** 

(-0.639, -0.601) 
-0.620*** 

(-0.639, -0.601) 
-0.624*** 

(-0.643, -0.605) 
46-50 

-0.769*** 
(-0.788, -0.750) 

-0.769*** 
(-0.788, -0.750) 

-0.773*** 
(-0.792, -0.753) 

51-56 
-0.904*** 

(-0.923, -0.885) 
-0.904*** 

(-0.923, -0.885) 
-0.907*** 

(-0.926, -0.888) 
Fem

ale 
-0.077*** 

(-0.085, -0.069) 
-0.077*** 

(-0.085, -0.069) 
-0.082*** 

(-0.089, -0.074) 
B

lack (ref: non-H
ispanic W

hite) 
-0.180*** 

(-0.193, -0.167) 
-0.180*** 

(-0.193, -0.167) 
 

 
H

ispanic 
-0.025** 

(-0.040, -0.010) 
-0.025** 

(-0.040, -0.010) 
 

 
A

sian 
-0.161*** 

(-0.186, -0.137) 
-0.161*** 

(-0.186, -0.136) 
 

 
O

ther 
-0.206*** 

(-0.232, -0.179) 
-0.205*** 

(-0.232, -0.179) 
 

 
M

arried 
0.154*** 

(0.146, 0.163) 
0.155*** 

(0.146, 0.163) 
0.171*** 

(0.163, 0.179) 



H
igh School 

0.280*** 
(0.266, 0.294) 

0.280*** 
(0.266, 0.294) 

0.292*** 
(0.278, 0.306) 

Som
e C

ollege 
0.424*** 

(0.410, 0.438) 
0.424*** 

(0.410, 0.438) 
0.440*** 

(0.426, 0.454) 
B

achelor's D
egree or H

igher 
0.716*** 

(0.701, 0.731) 
0.716*** 

(0.701, 0.731) 
0.744*** 

(0.729, 0.759) 
Poverty Status 

-0.227*** 
(-0.237, -0.216) 

-0.227*** 
(-0.237, -0.216) 

-0.238*** 
(-0.248, -0.227) 

H
ealth Insurance  

0.056*** 
(0.047, 0.065) 

0.056*** 
(0.047, 0.065) 

0.060*** 
(0.051, 0.069) 

M
etropolitan A

rea (ref: non-m
etro area) 

0.059*** 
(0.050, 0.068) 

0.059*** 
(0.050, 0.068) 

0.049*** 
(0.040, 0.058) 

M
idw

est (ref: N
ortheast) 

-0.031*** 
(-0.044, -0.019) 

-0.031*** 
(-0.044, -0.019) 

-0.029*** 
(-0.041, -0.017) 

South 
-0.063*** 

(-0.075, -0.052) 
-0.063*** 

(-0.075, -0.052) 
-0.083*** 

(-0.094, -0.071) 
W

est 
-0.013+ 

(-0.026, 0.000) 
-0.013+ 

(-0.026, 0.000) 
-0.018** 

(-0.030, -0.005) 
Panel 2 

-0.008 
(-0.020, 0.003) 

-0.009 
(-0.020, 0.003) 

-0.010+ 
(-0.021, 0.001) 

Panel 3 
-0.032*** 

(-0.043, -0.020) 
-0.032*** 

(-0.043, -0.021) 
-0.037*** 

(-0.048, -0.025) 
Panel 4 

-0.064*** 
(-0.075, -0.053) 

-0.065*** 
(-0.076, -0.053) 

-0.069*** 
(-0.081, -0.058) 

C
onstant 

3.905*** 
(3.881,3.930) 

3.906*** 
(3.882,3.930) 

3.871*** 
(3.847,3.895) 

N
 

422,343 
  

422,343 
  

422,343 
  

R
ho 

0.513 
  

0.513 
  

0.514 
  

Likelihood R
atio Test 

83,710.75 
 

83,710.72 
 

84,036.64 
 

N
otes: + p<.1, * p<0.05, ** p<0.01,  *** p<0.001. 



T
able 5. Fixed E

ffects L
inear M

odels of Self-R
ated H

ealth 
  

  
  

  
  

  
  

M
odel 1 

M
odel 2 

M
odel 3 

  
C

oefficient 
95%

 C
I 

C
oefficient 

95%
 C

I 
C

oefficient 
95%

 C
I 

Y
ear 

-0.018*** 
(-0.021, -0.015) 

-0.018*** 
(-0.021, -0.015) 

-0.018*** 
(-0.021, -0.016) 

N
ativity 

 
 

 
 

 
 

Y
ear × Foreign B

orn  
0.025*** 

(0.018, 0.033) 
 

 
 

 
Y

ears Since Im
m

igration (ref: native born) 
 

 
 

 
 

 
Y

ear × 0-5 Y
SI 

 
 

0.029*** 
(0.013, 0.044) 

 
 

Y
ear × 6-10 Y

SI 
 

 
0.016* 

(0.001, 0.031) 
 

 
Y

ear × 11-20 Y
SI 

 
 

0.032*** 
(0.019, 0.045) 

 
 

Y
ear × 20 + Y

SI 
 

 
0.022** 

(0.007, 0.036) 
 

 
Sending R

egion (ref: native born) 
 

 
 

 
 

 
Y

ear × M
exico, C

entral A
m

erica, C
aribbean 

 
 

 
 

0.036*** 
(0.025, 0.046) 

Y
ear × South A

m
erica 

 
 

 
 

0.029* 
(0.000, 0.058) 

Y
ear × Europe 

 
 

 
 

-0.001 
(-0.020, 0.018) 

Y
ear × A

frica &
 M

iddle East 
 

 
 

 
0.027 

(-0.006, 0.059) 
Y

ear × A
sia 

 
 

 
 

0.019** 
(0.005, 0.033) 

M
arried 

-0.012 
(-0.030, 0.006) 

-0.012 
(-0.030, 0.006) 

-0.012 
(-0.030, 0.006) 

H
igh School (ref: Less than H

igh School) 
0.024 

(-0.014, 0.063) 
0.024 

(-0.014, 0.063) 
0.025 

(-0.014, 0.063) 
Som

e C
ollege 

0.034 
(-0.012, 0.080) 

0.034 
(-0.012, 0.080) 

0.034 
(-0.011, 0.080) 

B
achelor's D

egree or H
igher 

0.021 
(-0.035, 0.076) 

0.021 
(-0.035, 0.076) 

0.022 
(-0.034, 0.077) 

Poverty Status 
-0.036*** 

(-0.050, -0.023) 
-0.036*** 

(-0.050, -0.023) 
-0.036*** 

(-0.050, -0.023) 
H

ealth insurance 
0.017** 

(0.006, 0.029) 
0.017** 

(0.006, 0.029) 
0.017** 

(0.006, 0.029) 
M

etropolitan A
rea (ref: non-m

etro area) 
0.013 

(-0.011, 0.036) 
0.013 

(-0.011, 0.036) 
0.013 

(-0.011, 0.036) 
M

idw
est (ref: N

ortheast) 
-0.008 

(-0.074, 0.058) 
-0.008 

(-0.075, 0.058) 
-0.008 

(-0.075, 0.058) 
South 

0.006 
(-0.052, 0.065) 

0.006 
(-0.052, 0.065) 

0.007 
(-0.052, 0.065) 

W
est 

-0.034 
(-0.100, 0.031) 

-0.035 
(-0.100, 0.031) 

-0.034 
(-0.100, 0.032) 

C
onstant 

3.800*** 
(3.737, 3.863) 

3.800*** 
(3.737, 3.863) 

3.799*** 
(3.736,3.862) 

N
 

422,343 
  

422,343 
  

422,343 
  

+ p<.1, * p<0.05,  ** p<0.01,  *** p<0.001 
 

 
 

 
 

 
	



A
ppendix A

. O
L

S E
stim

ates of Self-R
ated H

ealth, First Y
ear of O

bservation 
  

M
odel 1 

M
odel 2 

M
odel 3 

M
odel 4 

  
C

oefficient 
95%

 C
I 

C
oefficient 

95%
 C

I 
C

oefficient 
95%

 C
I 

C
oefficient 

95%
 C

I 
Y

ears Since Im
m

igration (ref: native born) 
 

 
 

 
 

 
 

 
0-5 Y

SI  
0.119*** 

(0.087, 0.151) 
0.136*** 

(0.100, 0.172) 
 

 
 

 
6-10 Y

SI  
0.109*** 

(0.077, 0.141) 
0.142*** 

(0.098, 0.187) 
 

 
 

 
11-20 Y

SI  
0.092*** 

(0.063, 0.120) 
0.145*** 

(0.089, 0.202) 
 

 
 

 
20 + Y

SI  
0.040* 

(0.009, 0.071) 
0.133*** 

(0.057, 0.209) 
 

 
 

 
A

lternative Y
ears Since Im

m
igration 

 
 

 
 

 
 

 
 

0-2 Y
SI  

 
 

 
 

0.179*** 
(0.126, 0.232) 

0.216*** 
(0.128, 0.304) 

3-4 Y
SI  

 
 

 
 

0.091** 
(0.033, 0.148) 

0.111** 
(0.027, 0.195) 

Period of A
rrival (ref: A

fter 2000) 
 

 
 

 
 

 
 

 
B

efore 1970 
 

 
-0.131** 

(-0.223, -0.038) 
 

 
 

 
1970-1979 

 
 

-0.088* 
(-0.166, -0.010) 

 
 

 
 

1980-1989 
 

 
-0.053+ 

(-0.113, 0.006) 
 

 
 

 
1990-1999 

 
 

-0.045+ 
(-0.090, 0.000) 

 
 

 
 

Period of A
rrival (ref: 1995-2000) 

 
 

 
 

 
 

 
 

2001-2005 
 

 
 

 
 

 
-0.030 

(-0.124, 0.063) 
2006-2009 

 
 

 
 

 
 

-0.055 
(-0.164, 0.054) 

A
ge (ref: 18-20) 

 
 

 
 

 
 

 
 

21-25 
-0.242*** 

(-0.266, -0.218) 
-0.242*** 

(-0.266, -0.218) 
-0.245*** 

(-0.274, -0.216) 
-0.245*** 

(-0.274, -0.216) 
26-30 

-0.387*** 
(-0.411, -0.363) 

-0.387*** 
(-0.411, -0.363) 

-0.411*** 
(-0.440, -0.382) 

-0.411*** 
(-0.440, -0.382) 

31-35 
-0.484*** 

(-0.508, -0.460) 
-0.484*** 

(-0.508, -0.461) 
-0.522*** 

(-0.551, -0.493) 
-0.522*** 

(-0.551, -0.493) 
36-40 

-0.583*** 
(-0.607, -0.560) 

-0.583*** 
(-0.607, -0.560) 

-0.608*** 
(-0.636, -0.579) 

-0.608*** 
(-0.636, -0.579) 

41-45 
-0.685*** 

(-0.709, -0.662) 
-0.685*** 

(-0.709, -0.662) 
-0.708*** 

(-0.736, -0.680) 
-0.708*** 

(-0.736, -0.680) 
46-50 

-0.832*** 
(-0.856, -0.808) 

-0.832*** 
(-0.856, -0.808) 

-0.853*** 
(-0.881, -0.825) 

-0.853*** 
(-0.881, -0.825) 

51-55 
-0.956*** 

(-0.980, -0.931) 
-0.955*** 

(-0.980, -0.931) 
-0.982*** 

(-1.011, -0.954) 
-0.982*** 

(-1.011, -0.953) 
56-60 

-1.028*** 
(-1.067, -0.989) 

-1.027*** 
(-1.066, -0.988) 

-1.062*** 
(-1.108,-1.017) 

-1.062*** 
(-1.108,-1.017) 

Fem
ale 

-0.069*** 
(-0.079, -0.059) 

-0.069*** 
(-0.079, -0.059) 

-0.070*** 
(-0.082, -0.058) 

-0.070*** 
(-0.082, -0.058) 

B
lack (ref: non-H

ispanic W
hite) 

-0.159*** 
(-0.175, -0.143) 

-0.160*** 
(-0.176, -0.144) 

-0.150*** 
(-0.169, -0.131) 

-0.150*** 
(-0.169, -0.131) 

H
ispanic 

-0.022* 
(-0.040, -0.003) 

-0.022* 
(-0.040, -0.003) 

-0.037** 
(-0.061, -0.013) 

-0.037** 
(-0.061, -0.013) 

A
sian 

-0.187*** 
(-0.217, -0.157) 

-0.188*** 
(-0.218, -0.158) 

-0.173*** 
(-0.224, -0.123) 

-0.173*** 
(-0.223, -0.122) 

O
ther 

-0.178*** 
(-0.210, -0.146) 

-0.178*** 
(-0.210, -0.146) 

-0.176*** 
(-0.212, -0.140) 

-0.176*** 
(-0.212, -0.140) 

M
arried 

0.172*** 
(0.161, 0.183) 

0.172*** 
(0.161, 0.183) 

0.184*** 
(0.170, 0.197) 

0.184*** 
(0.170, 0.197) 

H
igh School (ref: Less than H

igh School) 
0.303*** 

(0.285, 0.321) 
0.303*** 

(0.285, 0.321) 
0.313*** 

(0.290, 0.337) 
0.314*** 

(0.290, 0.337) 
Som

e C
ollege 

0.439*** 
(0.422, 0.457) 

0.440*** 
(0.422, 0.457) 

0.450*** 
(0.427, 0.474) 

0.450*** 
(0.427, 0.474) 

B
achelor's D

egree or H
igher 

0.752*** 
(0.733, 0.772) 

0.752*** 
(0.733, 0.772) 

0.779*** 
(0.754, 0.804) 

0.779*** 
(0.754, 0.804) 

Poverty Status 
-0.372*** 

(-0.389, -0.354) 
-0.371*** 

(-0.389, -0.354) 
-0.373*** 

(-0.394, -0.351) 
-0.373*** 

(-0.394, -0.351) 
H

ealth Insurance  
0.072*** 

(0.059, 0.086) 
0.073*** 

(0.059, 0.087) 
0.109*** 

(0.091, 0.126) 
0.109*** 

(0.092, 0.126) 
M

etropolitan A
rea (ref: non-m

etro area) 
0.069*** 

(0.057, 0.081) 
0.069*** 

(0.057, 0.081) 
0.057*** 

(0.043, 0.071) 
0.057*** 

(0.043, 0.071) 
M

idw
est (ref: N

ortheast) 
-0.035*** 

(-0.050, -0.020) 
-0.035*** 

(-0.050, -0.020) 
-0.047*** 

(-0.066, -0.029) 
-0.047*** 

(-0.066, -0.029) 
South 

-0.074*** 
(-0.089, -0.060) 

-0.074*** 
(-0.089, -0.060) 

-0.088*** 
(-0.105, -0.070) 

-0.088*** 
(-0.106, -0.070) 

W
est 

-0.035*** 
(-0.051, -0.019) 

-0.034*** 
(-0.050, -0.019) 

-0.043*** 
(-0.063, -0.023) 

-0.043*** 
(-0.063, -0.023) 

Panel 2 
-0.015* 

(-0.029, -0.001) 
-0.017* 

(-0.031, -0.003) 
0.000 

(0.000, 0.000) 
0.000 

(0.000, 0.000) 
Panel 3 

-0.046*** 
(-0.060, -0.033) 

-0.049*** 
(-0.062, -0.035) 

-0.041*** 
(-0.056, -0.026) 

-0.041*** 
(-0.055, -0.026) 

Panel 4 
-0.093*** 

(-0.107, -0.080) 
-0.098*** 

(-0.113, -0.084) 
-0.084*** 

(-0.099, -0.069) 
-0.083*** 

(-0.098, -0.068) 



C
onstant 

3.933*** 
(3.903, 3.964) 

3.935*** 
(3.905, 3.966) 

3.913*** 
(3.876, 3.951) 

3.912*** 
(3.875, 3.950) 

N
 

149,821 
  

149,821 
  

99,804 
  

99,804 
  

N
otes: + p<.1, * p<0.05, ** p<0.01,  *** p<0.001. 95%

 confidence intervals in parentheses. 
																						



	

A
ppendix B

. M
ixed E

ffects M
odels of Self-R

ated H
ealth (foreign born as the reference group	) 

	
M

odel 1 

  
C

oefficient 
95%

 C
I 

Y
ear 

0.003 
(-0.004, 0.011) 

N
ativity 

 
 

N
ative B

orn 
-0.108*** 

(-0.136, -0.080) 
Y

ear × N
ative B

orn  
-0.026*** 

(-0.034, -0.018) 
Period of A

rrival (ref: A
fter 2000) 

 
 

B
efore 1970 

-0.119*** 
(-0.169, -0.070) 

1970-1979 
-0.061** 

(-0.102, -0.021) 
1980-1989 

-0.046** 
(-0.080, -0.011) 

1990-1999 
-0.038* 

(-0.071, -0.006) 
A

ge at First W
ave (ref: 18-20) 

 
 

21-25 
-0.207*** 

(-0.227, -0.188) 
26-30 

-0.330*** 
(-0.350, -0.311) 

31-35 
-0.420*** 

(-0.439, -0.401) 
36-40 

-0.520*** 
(-0.539, -0.501) 

41-45 
-0.620*** 

(-0.639, -0.601) 
46-50 

-0.769*** 
(-0.788, -0.750) 

51-56 
-0.904*** 

(-0.923, -0.885) 
Fem

ale 
-0.077*** 

(-0.085, -0.069) 
B

lack (ref: non-H
ispanic W

hite) 
-0.180*** 

(-0.193, -0.167) 
H

ispanic 
-0.025** 

(-0.040, -0.010) 
A

sian 
-0.161*** 

(-0.186, -0.137) 
O

ther 
-0.206*** 

(-0.232, -0.179) 
M

arried 
0.154*** 

(0.146, 0.163) 
H

igh School (ref: Less than H
igh School) 

0.280*** 
(0.266, 0.294) 

Som
e C

ollege 
0.424*** 

(0.410, 0.438) 
B

achelor's D
egree or H

igher 
0.716*** 

(0.701, 0.731) 
Poverty Status 

-0.227*** 
(-0.237, -0.216) 

H
ealth Insurance 

0.056*** 
(0.047, 0.065) 

M
etropolitan A

rea (ref: non-m
etro area) 

0.059*** 
(0.050, 0.068) 



M
idw

est (ref: N
ortheast) 

-0.031*** 
(-0.044, -0.019) 

South 
-0.063*** 

(-0.075, -0.052) 
W

est 
-0.013+ 

(-0.026, 0.000) 
Panel 2 

-0.008 
(-0.020, 0.003) 

Panel 3 
-0.032*** 

(-0.043, -0.020) 
Panel 4 

-0.064*** 
(-0.075, -0.053) 

C
onstant 

4.013*** 
(3.977,4.049) 

N
 

422,343 
  

SD
(year) 

0.133 
(0.127, 0.139) 

SD
(intercept) 

0.681 
(0.6759, 0.685) 

C
orr (Intercept,  Y

ear) 
-0.256 

(-0.277, -0.234) 
R

esidual 
0.676 

(0.674, 0.678) 
R

ho 
0.513 

  
Likelihood R

atio Test 
83,710.75 

0.000 
N

otes: + p<.1, * p<0.05,  ** p<0.01,  *** p<0.001. 95%
 confidence intervals in parentheses. 



	
	

A
ppendix C

.  Fixed E
ffects M

odels of Self-R
ated H

ealth (non-H
ispanic W

hite native born as the reference group) 
		

M
odel 1 

M
odel 2 

M
odel 3 

		
C

oefficient 
95%

 C
I 

C
oefficient 

95%
 C

I 
C

oefficient 
95%

 C
I 

Y
ear 

-0.020*** 
(-0.023, -0.017) 

-0.020*** 
(-0.023, -0.017) 

-0.020*** 
(-0.023, -0.017) 

N
ativity 

 
 

 
 

 
 

Y
ear × Foreign B

orn  
0.027*** 

(0.020, 0.035) 
 

 
 

 
Y

ears Since Im
m

igration (ref: native born) 
 

 
 

 
 

 
Y

ear × 0-5 Y
SI 

 
 

0.031*** 
(0.016, 0.046) 

 
 

Y
ear × 6-10 Y

SI 
 

 
0.018* 

(0.003, 0.033) 
 

 
Y

ear × 11-20 Y
SI 

 
 

0.034*** 
(0.021, 0.047) 

 
 

Y
ear × 20 + Y

SI 
 

 
0.023** 

(0.009, 0.037) 
 

 
Sending R

egion (ref: native born) 
 

 
 

 
 

 
Y

ear × M
exico, C

entral A
m

erica, C
aribbean 

 
 

 
 

0.038*** 
(0.027, 0.048) 

Y
ear × South A

m
erica 

 
 

 
 

0.031* 
(0.003, 0.059) 

Y
ear × Europe 

 
 

 
 

0.001 
(-0.017, 0.019) 

Y
ear × A

frica &
 M

iddle East 
 

 
 

 
0.028+ 

(-0.004, 0.060) 
Y

ear × A
sia 

 
 

 
 

0.021** 
(0.007, 0.035) 

M
arried 

-0.012 
(-0.032, 0.007) 

-0.012 
(-0.032, 0.007) 

-0.012 
(-0.031, 0.007) 

H
igh School (ref: Less than H

igh School) 
0.018 

(-0.029, 0.064) 
0.017 

(-0.029, 0.064) 
0.018 

(-0.028, 0.064) 
Som

e C
ollege 

0.031 
(-0.023, 0.086) 

0.031 
(-0.023, 0.086) 

0.032 
(-0.022, 0.086) 

B
achelor's D

egree or H
igher 

0.026 
(-0.038, 0.089) 

0.026 
(-0.038, 0.089) 

0.027 
(-0.037, 0.091) 

Poverty Status 
-0.028*** 

(-0.044, -0.012) 
-0.028*** 

(-0.044, -0.012) 
-0.028*** 

(-0.044, -0.012) 
H

ealth insurance 
0.008 

(-0.005, 0.021) 
0.008 

(-0.006, 0.021) 
0.008 

(-0.005, 0.021) 
M

etropolitan A
rea (ref: non-m

etro area) 
0.008 

(-0.017, 0.033) 
0.008 

(-0.017, 0.033) 
0.008 

(-0.017, 0.033) 
M

idw
est (ref: N

ortheast) 
-0.018 

(-0.087, 0.051) 
-0.018 

(-0.087, 0.051) 
-0.018 

(-0.087, 0.051) 
South 

0.006 
(-0.055, 0.067) 

0.006 
(-0.055, 0.067) 

0.006 
(-0.055, 0.067) 

W
est 

-0.038 
(-0.106, 0.031) 

-0.038 
(-0.107, 0.031) 

-0.037 
(-0.106, 0.031) 

C
onstant 

3.864*** 
(3.795,3.934) 

3.865*** 
(3.795,3.934) 

3.863*** 
(3.794,3.933) 

N
 

341,033 
  

341,033 
  

341,033 
  

N
otes: + p<.1, * p<0.05,  ** p<0.01,  *** p<0.001. 95%

 confidence intervals in parentheses. 



A
ppendix D

.  Fixed E
ffects M

odels of Self-R
ated H

ealth (controlling for logged fam
ily incom

e instead of poverty status) 
  

M
odel 1 

M
odel 2 

M
odel 3 

  
C

oefficient 
95%

 C
I 

C
oefficient 

95%
 C

I 
C

oefficient 
95%

 C
I 

Y
ear 

-0.018*** 
(-0.021, -0.016) 

-0.018*** 
(-0.021, -0.016) 

-0.018*** 
(-0.021, -0.016) 

N
ativity 

 
 

 
 

 
 

Y
ear × Foreign B

orn  
0.026*** 

(0.018, 0.033) 
 

 
 

 
Y

ears Since Im
m

igration (ref: native born) 
 

 
 

 
 

 
Y

ear × 0-5 Y
SI 

 
 

0.028*** 
(0.012, 0.043) 

 
 

Y
ear × 6-10 Y

SI 
 

 
0.016* 

(0.001, 0.032) 
 

 
Y

ear × 11-20 Y
SI 

 
 

0.032*** 
(0.019, 0.045) 

 
 

Y
ear × 20 + Y

SI 
 

 
0.023** 

(0.008, 0.037) 
 

 
Sending R

egion (ref: native born) 
 

 
 

 
 

 
Y

ear × M
exico, C

entral A
m

erica, C
aribbean 

 
 

 
 

0.036*** 
(0.025, 0.046) 

Y
ear × South A

m
erica 

 
 

 
 

0.031* 
(0.002, 0.060) 

Y
ear × Europe 

 
 

 
 

0.001 
(-0.018, 0.020) 

Y
ear × A

frica &
 M

iddle East 
 

 
 

 
0.025 

(-0.007, 0.058) 
Y

ear × A
sia 

 
 

 
 

0.019** 
(0.004, 0.033) 

M
arried 

-0.014 
(-0.032, 0.004) 

-0.014 
(-0.032, 0.004) 

-0.014 
(-0.032, 0.004) 

H
igh School (ref: Less than H

igh School) 
0.024 

(-0.014, 0.063) 
0.024 

(-0.014, 0.063) 
0.025 

(-0.014, 0.063) 
Som

e C
ollege 

0.036 
(-0.010, 0.082) 

0.036 
(-0.010, 0.082) 

0.036 
(-0.010, 0.082) 

B
achelor's D

egree or H
igher 

0.022 
(-0.034, 0.077) 

0.022 
(-0.034, 0.077) 

0.023 
(-0.033, 0.078) 

Fam
ily Incom

e (logged) 
0.126*** 

(0.072, 0.179) 
0.126*** 

(0.072, 0.179) 
0.126*** 

(0.072, 0.179) 
H

ealth Insurance 
0.017** 

(0.006, 0.029) 
0.017** 

(0.006, 0.029) 
0.017** 

(0.006, 0.029) 
M

etropolitan A
rea (ref: non-m

etro area) 
0.011 

(-0.012, 0.035) 
0.011 

(-0.012, 0.035) 
0.012 

(-0.012, 0.035) 
M

idw
est (ref: N

ortheast) 
-0.011 

(-0.077, 0.056) 
-0.011 

(-0.077, 0.055) 
-0.011 

(-0.077, 0.056) 
South 

0.004 
(-0.055, 0.063) 

0.004 
(-0.055, 0.063) 

0.004 
(-0.054, 0.063) 

W
est 

-0.036 
(-0.102, 0.030) 

-0.036 
(-0.103, 0.030) 

-0.036 
(-0.102, 0.030) 

C
onstant 

3.503*** 
(3.363,3.643) 

3.503*** 
(3.363,3.644) 

3.503*** 
(3.362,3.643) 

N
 

421059 
  

421059 
  

421059 
  

N
otes: + p<.1, * p<0.05,  ** p<0.01,  *** p<0.001. 95%

 confidence intervals in parentheses. 



A
ppendix E

.  Fixed E
ffects M

odels of Self-R
ated H

ealth (restricting to individuals w
ho w

ere follow
ed up throughout each panel) 

  
M

odel 1 
M

odel 2 
M

odel 3 

  
C

oefficient 
95%

 C
I 

C
oefficient 

95%
 C

I 
C

oefficient 
95%

 C
I 

Y
ear 

-0.018*** 
(-0.021, -0.016) 

-0.018*** 
(-0.021, -0.016) 

-0.018*** 
(-0.021, -0.016) 

N
ativity 

 
 

 
 

 
 

Y
ear × Foreign B

orn  
0.024*** 

(0.016, 0.032) 
 

 
 

 
Y

ears Since Im
m

igration (ref: native born) 
 

 
 

 
 

 
Y

ear × 0-5 Y
SI 

 
 

0.027*** 
(0.011, 0.044) 

 
 

Y
ear × 6-10 Y

SI 
 

 
0.017* 

(0.001, 0.033) 
 

 
Y

ear × 11-20 Y
SI 

 
 

0.030*** 
(0.017, 0.044) 

 
 

Y
ear × 20 + Y

SI 
 

 
0.019* 

(0.004, 0.034) 
 

 
Sending R

egion (ref: native born) 
 

 
 

 
 

 
Y

ear × M
exico,  C

entral A
m

erica,  C
aribbean 

 
 

 
 

0.035*** 
(0.024, 0.046) 

Y
ear × South A

m
erica 

 
 

 
 

0.020 
(-0.011, 0.050) 

Y
ear × Europe 

 
 

 
 

0.003 
(-0.016, 0.023) 

Y
ear × A

frica &
 M

iddle East 
 

 
 

 
0.022 

(-0.012, 0.056) 
Y

ear × A
sia 

 
 

 
 

0.018* 
(0.003, 0.032) 

M
arried 

-0.015 
(-0.034, 0.004) 

-0.015 
(-0.034, 0.003) 

-0.015 
(-0.034, 0.004) 

H
igh School (ref: Less than H

igh School) 
0.031 

(-0.011, 0.072) 
0.031 

(-0.011, 0.072) 
0.031 

(-0.010, 0.073) 
Som

e C
ollege 

0.045+ 
(-0.004, 0.095) 

0.045+ 
(-0.004, 0.095) 

0.046+ 
(-0.004, 0.095) 

B
achelor's D

egree or H
igher 

0.034 
(-0.026, 0.093) 

0.034 
(-0.026, 0.093) 

0.035 
(-0.025, 0.094) 

Fam
ily Incom

e (logged) 
-0.030*** 

(-0.045, -0.016) 
-0.030*** 

(-0.045, -0.016) 
-0.030*** 

(-0.044, -0.016) 
H

ealth Insurance 
0.021*** 

(0.009, 0.033) 
0.021*** 

(0.009, 0.033) 
0.021*** 

(0.009, 0.033) 
M

etropolitan A
rea (ref: non-m

etro area) 
0.009 

(-0.016, 0.034) 
0.009 

(-0.016, 0.034) 
0.009 

(-0.016, 0.034) 
M

idw
est (ref: N

ortheast) 
-0.018 

(-0.089, 0.052) 
-0.019 

(-0.089, 0.052) 
-0.018 

(-0.089, 0.053) 
South 

-0.012 
(-0.075, 0.050) 

-0.012 
(-0.075, 0.050) 

-0.012 
(-0.075, 0.051) 

W
est 

-0.047 
(-0.117, 0.023) 

-0.047 
(-0.117, 0.023) 

-0.047 
(-0.117, 0.024) 

C
onstant 

3.806*** 
(3.739, 3.874) 

3.807*** 
(3.739, 3.874) 

3.805*** 
(3.738, 3.873) 

N
 

374263 
  

374263 
  

374263 
  

N
otes: + p<.1, * p<0.05,  ** p<0.01,  *** p<0.001. 95%

 confidence intervals in parentheses. 
	


