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BACKGROUND: Racial/ethnic minorities in the USA 
exhibit reduced health literacy (HL) proficiency, lead-
ing to increased health disparities. It is unclear how the 
effect of birth status (immigrant/US-born) affects HL 
proficiency among racial/ethnic minorities.
OBJECTIVE: To identify the direct, indirect, and total 
effects of birth status on HL proficiency among a nation-
ally representative population of racial/ethnic minority 
adults in the USA.
DESIGN: A cross-sectional study of 2019 data from the 
Medial Expenditure Panel Survey.
PARTICIPANTS: Participants aged 18 or older reporting 
as racial/ethnic minorities (Black, Asian, or Hispanic) 
with non-missing data.
MAIN MEASURES: We predicted HL proficiency for each 
participant using a previously published model. Path 
analysis was used to estimate the direct, indirect, and 
total effects of birth status on HL proficiency, account-
ing for several other covariates. Prevalence ratios were 
estimated using adjusted Poisson regression to evaluate 
differences in the “Below Basic” HL category.
KEY RESULTS: An estimated weighted 81,092,505 
participants were included (57.5% US-born, 42.5% 
immigrant). More racial/ethnic minority immigrant par-
ticipants fell into the lowest category of HL proficiency, 
“Below Basic” (14.3% vs 5.5%, p < 0.05). Results of the 
path analysis indicated a significant, negative direct 
effect of birth status on HL proficiency (standardized 
coefficient = − 0.24, SE = 0.01, 95%CI: − 0.26, − 0.23) in 
addition to an indirect effect mediated through insur-
ance status, health-system resource use, and English 
proficiency. The total effect of birth status on HL profi-
ciency was found to be − 0.29. The immigrant partici-
pant group had 81% higher prevalence of falling into 
the “Below Basic” HL category compared to US-born 
participants (prevalence ratio = 1.81, 95%CI: 1.52, 2.16).
CONCLUSIONS: Immigrant status has a strong, nega-
tive, direct effect on HL proficiency among racial/eth-
nic minorities in the USA. This may be a result of bar-
riers that prevent equitable access to resources that 
improve proper HL proficiency. US policymakers may 

consider several methods to reduce this disparity at the 
health-system-, provider-, and patient-levels.
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BACKGROUND
Approximately 88% of adults in the USA possess limited 
health literacy (HL) proficiency, leading to difficulty in using 
health services to maintain quality health behaviors.1 The 
Healthy People 2030 initiative of the Department of Health 
and Human Services partially defines HL as “the degree to 
which individuals have the ability to find, understand, and 
use information and services to inform health-related deci-
sions and actions for themselves and others.”2 HL serves as 
a social determinant of health, mediating the complex fac-
tors that play a role in self-management of health behaviors, 
particularly in chronic disease. Limited HL proficiency has 
been associated with negative clinical outcomes and reduced 
disease knowledge in patients with conditions such as con-
gestive heart failure, type II diabetes, asthma, systemic lupus 
erythematous, and HIV.3–9 Moreover, patients with limited 
HL proficiency are more likely to be admitted for extended 
inpatient stays, experience avoidable readmissions, and 
undergo unnecessary emergency care.10–12

Racial/ethnic minority populations in the USA exhibit dis-
proportionate rates of limited HL proficiency, with Hispanic 
or Latino groups demonstrating the lowest rates of basic pro-
ficiency or higher, followed by Black or African Americans, 
and lastly, Asian Americans and Pacific Islanders in aggre-
gate.1,13,14 While multiple reasons for these trends may exist, 
recent research has focused on discriminatory practices and 
policies that have facilitated the implementation of system-
atic barriers that prevent these populations from accessing 
the resources and skills needed to understand and utilize 
health information in an efficient manner.15–17 Included 
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among these barriers are limited educational opportunities, 
a lack of cultural perspective on health information, mistrust 
of the health system, and racism.1,16,18,19 These barriers have 
undeniably and unduly facilitated risk of lower HL profi-
ciency in these groups, which has been associated with a lack 
of insurance coverage, overestimation of HL proficiency by 
physicians, and reduced use of preventive care.20–22

English proficiency is a crucial factor associated with HL 
proficiency that is often underscored in studies of racial/
ethnic minority groups. Among racial/ethnic minorities 
with low HL proficiency, 44.9% report limited English pro-
ficiency, versus 13.8% of those who speak fluent English.22 
Racial/ethnic minority immigrants exhibit this trend more 
so than their US-born equivalents, with 40% demonstrating 
limited English proficiency, and 60% reporting bilingual use 
at home.23 In contrast, only 8% of the total US population 
reports limited English proficiency, and 21.9% speak a lan-
guage other than English at home.24,25 Racial/ethnic minor-
ity immigrants may therefore be at an especially higher risk 
of demonstrating lower HL proficiency than their US-born 
counterparts. Limited English proficiency in racial/ethnic 
minority immigrants may compound the vulnerabilities 
discussed above, such as educational attainment, underuse 
or misuse of the healthcare system, and reduction in health 
literacy proficiency. However, the magnitude of this associa-
tion has not been previously quantified. Therefore, an analy-
sis of the differences in HL proficiency between immigrant 
and US-born racial/ethnic minority groups is warranted to 
better understand predictors of low HL and to inform future 
interventions and eliminate barriers to obtaining adequate 
HL proficiency in this population. The primary aim of this 
study was to analyze the magnitude of association between 
birth status and HL proficiency between US-born and immi-
grant racial/ethnic minority groups at the national level. Our 
secondary aim was to estimate differences in prevalence 
between the US-born and immigrant racial/ethnic minori-
ties for a “Below Basic” HL category.

METHODS

Data Source and Study Population
This cross-sectional study was approved by the Institutional 
Review Board (IRB) at the University of California, Irvine 
and involved a retrospective review of existing de-identified 
data. We used data from the Full-Year Consolidated (FYC) 
2019 Medical Expenditure Panel Survey (MEPS) file, from 
the federal Agency for Healthcare Research and Quality 
(AHRQ). MEPS is a nationally representative survey of the 
US civilian, noninstitutionalized population that collects a 
variety of demographic and health-related survey data on 
demographic characteristics, health conditions/diagnoses, 
use of medical care services, and other related data.28,29 
Complex survey design methods are used to yield weighted 

estimates using clustering, stratification, and multistage and 
disproportional sampling, with oversampling of minorities 
to allow for nationally representative estimates.29 The MEPS 
surveys are administered in English and Spanish, with other 
languages available at the participant’s request. Each inter-
view contains a series of computer-assisted personal inter-
view screens with questions, instructions, and skip patterns 
based on specific topics. We limited our analysis to racial/
ethnic minority participants in rounds of the 2019 MEPS 
data self-reporting their race or ethnicity as exclusively “His-
panic or Latino,” “Non-Hispanic Black or African Ameri-
can,” or “Non-Hispanic Asian American or Pacific Islander” 
and aged 18 years or older. Immigrants were identified as 
participants responding “No” to the question “Were you born 
in the United States?”.

Measures: Estimated Health Literacy 
Proficiency
We estimated each participant’s HL score using a previ-
ously published linear regression model.30 The model was 
developed and validated using data from the 2003 National 
Assessment of Adult Literacy (NAAL) study, which evalu-
ated written HL proficiency.1,30 Each participant’s HL score 
was predicted using a series of demographic variables 
including gender, age, race/ethnicity, education, income, 
marital status, language spoken at home, rurality, and time 
in the USA.30 The published model accounted for 30% of the 
variance in NAAL-derived HL scores.30 We evaluated HL 
scores as continuous and categorical variables. Categories 
were defined using the 2003 NAAL criteria, where a score 
of 0–184 is “below basic,” 185–225 is “basic,” 226–309 is 
“intermediate,” and 310–500 is “proficient.”.1

Measures: Demographic Variables
We assessed demographic differences among US-born 
and immigrant groups. Age was categorically described 
in years (18–24/25–39/40–49/50–64/65–74/75 +), metro-
politan statistical area (MSA) status was stratified by MSA/
non-MSA, and sex was categorized as male/female. Geo-
graphic location was categorized as Northeast, Midwest, 
South, and West. Marital status was defined as married, 
widowed, divorced, separated, or never married. Primary 
language spoken at home was categorized as English, 
Spanish, or other. Among those not reporting English as a 
primary language, we included self-reported English pro-
ficiency as speaking very well, well, not well, or not at all. 
Self-reported physical status was included as excellent, very 
good, good, fair, or poor. Years in the USA were catego-
rized as born in the USA, less than 5 years, 6 to 10 years, 
and 10 years or more. Cognitive limitations, visual diffi-
culties, and hearing difficulties were categorized as yes/no 
responses (Supplemental Materials). Employment status 
was categorized as employed/not employed. Income level 
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was categorized as poor/negative, near poor, low income, 
middle income, and high income. Insurance coverage status 
was categorized as any private, public only, or uninsured. 
Education was reported as the highest degree obtained when 
entering MEPS (don’t know, no degree, GED, HS diploma, 
bachelor’s degree, master’s degree, doctorate, other degree). 
Charlson comorbidity index was calculated using a previ-
ously published algorithm using ICD-10 codes from the 
2019 Medical Conditions supplemental file to account for 
disease burden.31

Statistical Analysis
Descriptive statistics are presented as means and standard 
deviations (SD) for continuous data, and frequencies with 
proportions for categorical data. Chi-square tests for categor-
ical data and Kruskal–Wallis tests for continuous data were 
used to report  differences between the US-born and immi-
grant groups. Patient-level weights were applied to account 
for complex survey design and generate estimates for the 
representative US population. Participants with missing data 
(n = 61 unweighted, 1.2%) were excluded from analysis.32 
Variance inflation factor (VIF) and tolerance values were 
computed to verify no signs of potential multicollinearity 

between variables. A p-value of < 0.05 was considered sta-
tistically significant. All analyses were performed using 
STATA (College Station, TX). To test for the direct, indi-
rect, and total effects of birth status on health literacy score, 
we developed a path analysis model using the maximum 
likelihood method and STATA’s sem command (Fig. 1). 
Healthcare burden and use was measured using the following 
observed variables: number of outpatient visits, number of 
emergency room (ER) visits, total health expenditure, self-
reported physical health, number of drugs purchased, age, 
number of office-based visits, and number of inpatient visits. 
To ensure healthcare burden and use measures were appro-
priate, a latent measurement model was first constructed to 
test psychometric properties. After establishing the model, 
healthcare burden and use was introduced as an observed 
variable. In the path analysis, a parsimonious model was 
constructed by eliminating non-significant model paths. 
Satorra-Bentler adjustments were used for model output to 
account for non-normality of HL score distribution and to 
estimate robust standard error. Model fit was assessed based 
on multiple indicators: Comparative Fit Index (CFI), root 
mean square error approximation (RMSEA), Tucker-Lewis 
coefficient (TLI), root mean square residual (SRMR), and 

Fig. 1  Path analysis model. Theoretical path analysis model evaluating interrelated variables and their direct and indirect effects on health 
literacy proficiency. Direct effect standardized coefficients are explicitly stated. The direct effect pathway from immigrant birth status to pre-

dicted health literacy proficiency score is denoted by the lilac arrow. Indirect pathways are denoted by green arrows. ***: denotes p < 0.05
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Akaike’s Information Criterion (AIC, for determining best fit 
among multiple model iterations).33–35 CFI and TLI values 
of 0.95 or greater and RMSEA and SRMR values of 0.08 
or less were determined to be good model fits.33–35 Direct 
effects between variables were measured as standardized 
coefficients in pathways between those variables. Indirect 
effects between variables were measured along pathways 
between variables that may contain one or more mediators 
(Fig. 1). Our secondary aim was assessed using a Poisson 
regression model that was fitted to estimate the prevalence 
ratio (PR) of falling into a “Below Basic” HL score category 
among immigrant vs US-born participants.36 The model was 
adjusted for covariates that included age, sex, race/ethnicity, 
marital status, income, English proficiency, insurance status, 
comorbidities, education, and employment.

RESULTS
Our final analytic sample consisted of 8,486 unweighted 
participants, corresponding to weighted 81,092,505 partici-
pants. US-born participants constituted 57.5% of the cohort. 
Demographic differences between immigrant and US-born 
racial/ethnic minorities are described in Table 1. Both immi-
grant and US-born groups followed similar frequency dis-
tributions for metropolitan status, geographic location, sex, 
self-reported physical status, cognitive limitations, difficulty 
hearing, difficulty seeing, employment status, income cat-
egory, and insurance coverage. More immigrant participants 
were Asian or Pacific Islander (33.3% vs 6.3% immigrant vs 
US-born) or Hispanic (57.3% vs 40.4% immigrant vs US-
born). Conversely, non-Hispanic Black or African American 
participants tended to report as US-born (53.4% vs 9.4% US-
born vs immigrant). More immigrant participants reported 
as being married (63.4% vs 33.6% immigrant vs US-born). 
Fewer immigrant participants reported speaking English as a 
primary language (11.4% vs 72.2% immigrant vs US-born). 
Of these, 35.1% reported speaking English as “Very Well.” 
More immigrants reported as having been in the USA for at 
least 10 years (80.3%) in addition to reporting themselves 
as uninsured (18.0% vs 10.2% immigrant vs US-born). The 
majority of both groups reported as having a high school 
diploma at the time of entering MEPS, but more immigrants 
reported themselves as having no degree (27.9% vs 15.6% 
immigrant vs US-born). Mean predicted HL score for the 
US-born group was significantly higher than the immigrant 
group (226.6 (0.58) vs 213.5 (0.99) mean (SD), p < 0.05, 
respectively). Differences in predicted HL scores between 
the two groups according to NAAL definitions of categories 
are presented in Table 2. More immigrant participants fell 
into the “Below Basic” category than US-born respondents 
(14.3% vs 5.5%, p < 0.05).

Our fit of the latent variable “healthcare burden and use” 
using Confirmatory Factor Analysis (CFA) was accept-
able. Internal consistency was adequate (Cronbach’s 

alpha = 0.743) for all factors. Additional fit indices indicated 
an acceptable fit (RMSEA = 0.064, CFI = 0.951, TLI = 0.932). 
The R2 value for the latent variable was 0.85, indicating 
the fit explained 85% of the variance in the fitted observed 
variables. The data fit adequately for the final path analy-
sis model (RMSEA = 0.059, SRMR = 0.031, CFI = 0.957, 
TLI = 0.903), indicating that the data used in our study were 
consistent with our theoretical model. The chi-square test 
of model fit was significant (p < 0.001). However, this sig-
nificance was likely due to the large number of parameters 
estimated and large sample size.33 Table 3 displays stand-
ardized direct path coefficients. Analyses on direct effects 
indicated that immigrant birth status had a significant, nega-
tive direct effect on predicted HL score [standardized coef-
ficient = − 0.24, SE = 0.006, 95%CI: − 0.26, − 0.23, p < 0.05]. 
Moreover, immigrant birth status maintained significant neg-
ative indirect effects that were mediated through insurance 
status, health system resource use and burden, and English 
proficiency [standardized coefficient = − 0.18, SE = 0.13, 
p < 0.05]. Consequently, the total effect of immigrant birth 
status on predicted HL score was − 0.26, indicating a negative 
relationship between immigrant birth status and predicted HL 
score. Notably, education (high school or greater) was the 
only other variable with a direct effect of stronger magnitude 
on predicted HL score than birth status [standardized coef-
ficient = 0.64, SE = 0.01, 95%CI: 0.63, 0.65, p < 0.05]. Our 
model explained up to 67.2% of the variance in HL score.

The results of the adjusted Poisson regression model can 
be found in Table 4. Immigrants were estimated to have 1.81 
times the prevalence of participants falling into a “Below 
Basic” HL category compared to US-born racial-ethnic 
minority participants [PR = 1.81, SE = 0.16, 95%CI (1.52, 
2.16), p < 0.05]. Notably, females had a lower prevalence 
ratio compared to males [PR = 0.63, SE = 0.05, 95%CI (0.55, 
0.73), p < 0.05]. Compared to Hispanic or Latinos, Black 
or African American participants reported a higher preva-
lence ratio, with Asian American or Pacific Islanders report-
ing a lower ratio. Increasing income category also reduced 
prevalence ratio estimates compared to those in the poorest 
category. Unemployed participants and participants with-
out insurance coverage reported higher prevalence rates than 
employed and insured participants, respectively. Prevalence 
decreased significantly as level of education increased.

DISCUSSION
We reported that low HL was influenced by several predic-
tors that include racial/ethnic minority immigrant birth sta-
tus, low education, low income, and unemployment. The 
multidimensional nature of HL demonstrated herein mirrors 
previous research in the USA. For example, Martin et al. 
(2009) analyzed data from the 2003 National Assessment of 
Adult Literacy (NAAL) and reported significant predictors 
of low HL included gender, age, race/ethnicity, educational 
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Table 1  Survey Weighted Baseline Demographics Among US-Born and Immigrant Racial/Ethnic Minorities

US-born
(N = 46,646,844)

Immigrant
(N = 34,445,661)

p-value

N (%) N (%)

Age (years)
18–24 7,379,483 (15.8) 1,750,308 (5.1)  < 0.05
25–39 16,621,854 (35.6) 10,179,416 (29.6)
40–49 7,034,592 (15.1) 8,333,079 (24.2)
50–64 9,084,953 (19.5) 9,057,147 (26.2)
65–74 4,225,705 (9.1) 3,073,448 (8.9)
75 + 2,300,258 (4.9) 2,052,264 (6.0)

Metropolitan status
Non-MSA* 3,430,243 (7.3) 1,037,491 (3.0)  < 0.05

Geographic location
Northeast 5,912,779 (16.7) 6,605,510 (19.2)  < 0.05
Midwest 6,463,063 (13.9) 3,696,331 (10.7)
South 22,218,785 (47.6) 12,760,702 (37.1)
West 12,052,217 (25.8) 11,383,118 (33.1)

Sex
Male 22,011,609 (47.2) 16,618,044 (48.2) 0.30

Race/ethnicity
Hispanic or Latino 18,831,838 (40.4) 19,736,474 (57.3)  < 0.05
Non-Hispanic Black or African American 24,896,278 (53.4) 3,248,927 (9.4)
Non-Hispanic Asian American or Pacific Islander 2,918,728 (6.3) 11,460,261 (33.3)

Marital status
Married 15,689,644 (33.6) 21,836,230 (63.4)  < 0.05
Widowed 2,179,837 (4.7) 1,653,306 (4.8)
Divorced 5,295,635 (11.4) 2,371,895 (6.9)
Separated 1,317,722 (2.8) 1,047,723 (3.0)
Never married 2,2164,006 (47.5) 7,536,507 (21.9)

Primary language spoken at home
English 33,692,082 (72.2) 3,910,622 (11.4)  < 0.05
Spanish 11,435,027 (24.5) 18,473,525 (53.6)
Other 1,519,735 (3.3) 1,2061,515 (35.0)

English proficiency
Inapplicable (speaks English at home) 33,692,082 (72.2) 3,910,622 (11.4)  < 0.05
Very well 11,296,714 (24.2) 12,080,130 (35.1)
Well 1,208,288 (2.6) 7,341,035 (21.2)
Not well 361,555 (0.8) 7,510,290 (21.8)
Not at all 88,206 (0.2) 3,603,585 (10.5)

Self-reported physical health
Excellent 12,367,013 (26.5) 9,098,026 (26.4)  < 0.05
Very good 13,937,646 (29.9) 9,856,778 (28.6)
Good 13,769,789 (29.5) 10,645,382 (30.9)
Fair 5,326,406 (11.4) 4,130,335 (12.0)
Poor 1,245,990 (2.7) 715,141 (2.1)

Years in the USA
Born in the USA 4,6646,844 (100.0) –  < 0.05
 < 5 years – 2,939,468 (8.5)
6–10 years – 3,836,723 (11.2)
Over 10 years – 27,669,470 (80.3)

Cognitive limitations
Don’t know 180,264 (0.4) 99,494 (0.3)  < 0.05
Inapplicable 1,360,661 (2.9) 170,546 (0.5)
Yes 2,498,641 (5.4) 1,177,481 (3.4)
No 42,607,277 (91.3) 32,998,140 (95.8)

Difficulty hearing
Yes 1,292,009 (2.8) 758,488 (2.2)  < 0.05

Difficulty seeing
Yes 1,409,554 (3.0) 512,213 (1.5)  < 0.05

Employment status
Employed 29,783,524 (63.6) 23,371,505 (67.8)  < 0.05

Income  category†

Poor/negative 7,518,325 (16.1) 4,702,921 (13.6) 0.25
Near poor 2,317,113 (5.0) 1,706,061 (5.0)
Low income 7,223,617 (15.5) 5,571,585 (16.2)
Middle income 14,900,526 (31.9) 10,960,846 (31.8)
High income 14,687,263 (31.5) 6,185,514 (33.4)

Insurance coverage
Any private 28,523,642 (61.2) 19,427,453 (56.4)  < 0.05
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attainment, poverty, and language spoken at home.30 Hou-
ston et al. (2019) reported that higher education and Latino 
cultural identification predicted English HL, with education 
also accounting for the relationship between income and HL; 
Sentell and Braun (2012) reported greater proportions of 
low HL among limited English proficient Chinese (68.3%), 
Latinos (45.3%), Koreans (35.6%), and Vietnamese (29.7%) 
compared to Whites (18.8%).37,38

Our results suggest a complex interrelationship between 
HL proficiency, birth status, socioeconomic status, educa-
tion, and employment. Furthermore, we found that racial/
ethnic minority immigrants had a higher prevalence of being 
categorized with “Below Basic” proficiency. These results 
may be indicative of underlying inequities faced by racial/
ethnic minority immigrants, which in turn reduce opportuni-
ties for achieving crucial factors for development of higher 
HL proficiency, such as social and economic upward mobil-
ity. For example, 14% of Black immigrants live below the 
poverty line, higher than the average US population (11%).39 
In general, 20% of immigrants are unemployed in the US, 
also higher than the average US population rate of 13%.39 

Asian and Hispanic immigrant groups are also more likely to 
have less than a high school education compared to their US-
born counterparts, at 10% vs 3% and 55% vs 21% immigrant 
vs US-born, respectively.40 We argue that the inequities in 
these social determinants of health are upstream influenc-
ers of health literacy proficiency, as our findings suggest. 
We encourage future investigators to assess the effects of 
these determinants of health on HL proficiency more closely 
among racial-ethnic minority immigrants to better under-
stand their relationships.

Our study findings carry potential implications from 
a US health policy perspective for racial/ethnic minority 
immigrants struggling with low HL proficiency. Contrary 
to US-born racial/ethnic minorities, racial/ethnic minority 
immigrants are highly heterogeneous with respect to socio-
economic status, English proficiency, and other factors that 
affect their reduced access to care and risk of negative health 
outcomes. This is further compounded by policies such as 
the 1996 Personal Responsibility Work Opportunity Rec-
onciliation Act (PRWORA), which restricted immigrants’ 
eligibility for federally funded welfare programs, such as 
Medicaid.41 These inequities are also likely to be associated 
with the low HL proficiency among racial/ethnic minority 
immigrants that we observed herein. To address this issue 
and promote downstream improvements in HL, several 
immediate policy changes may be considered at the health-
insurer, organizational, and provider levels.

One may consider improving access to language services 
at the health-system level. The National Standards for Cul-
turally and Linguistically Appropriate Services (CLAS) in 
health care, as well as recent initiatives such as the National 
Action Plan, address this limitation to some extent, with 
the objective to improve English language instruction and 
to provide culturally and linguistically appropriate health 

* MSA metropolitan statistical area
† Income category definitions: poor/negative: income ≤ poverty line, near poor: income > poverty line through 125%, low income: income > 125% 
through 200%, middle income: income > 200% through 400%, high income: income > 400%
‡ GED General Education Development

Table 1  (continued)

US-born
(N = 46,646,844)

Immigrant
(N = 34,445,661)

p-value

N (%) N (%)

Public only 13,388,299 (28.7) 8,832,695 (25.6)
Uninsured 4,732,903 (10.1) 6,185,514 (18.0)

Highest degree earned
Don’t know 71,917 (0.2) 28,849 (0.1)  < 0.05
No degree 7,265,200 (15.6) 9,608,396 (27.9)
GED‡ 2,109,248 (4.5) 763,052 (2.2)
High school diploma 21,513,826 (46.1) 10,686,363 (31.0)
Bachelor’s degree 7,306,580 (15.7) 6,581,581 (19.1)
Master’s degree 3,077,054 (6.6) 3,742,232 (10.9)
Doctorate degree 541,654 (1.2) 845,863 (2.5)
Other degree 4,761,365 (10.2) 2,189,365 (6.4)

Charlson comorbidity index score (mean, SD) 1.9 (25.9) 1.7 (29.5) 0.05

Table 2  Predicted Health Literacy Scores, Racial/Ethnic Minor-
ity US-Born Participants vs Immigrant Participants

Below basic corresponds to predicted scores between 0 and 184. 
Basic corresponds to predicted scores between 185 and 225. Interme-
diate or greater corresponds to predicted scores between 226 and 500

Health literacy category US-born
(N = 46,646,844)

Immigrant
(N = 34,445,661)

N (%) N (%)

Below basic 2,585,538 (5.5) 4,913,761 (14.3)
Basic 19,857,303 (42.6) 16,718,545 (48.5)
Intermediate or greater 24,204,003 (51.9) 12,813,355 (37.2)
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information services in the community.42,43 Other more 
direct policy changes may include health insurers incen-
tivizing promotion of HL from providers by incorporating 
goals into payment systems, such as with usage of translation 
and interpreter services, as is the case with Medicare. This 
may be especially appropriate for Medicaid/CHIP, which 
may consider requiring programs to cover access to neces-
sary interpreter services in the 38 states that currently do 
not cover use of interpreter or translative services.44 Expan-
sion of reimbursement mechanisms may also benefit racial/
ethnic minority immigrants covered by commercial or pri-
vate third-party payer plans, which are also exempt from 
Title VI of the Civil Rights Act of 1964.44 This initiative 
has been supported by the American Medical Association, 
citing these services as improving patient-provider trust.45 
Another relatively non-disruptive method may be to inte-
grate health literacy skills as a fundamental component 
of health professional education and training programs. 
Research has demonstrated that health science students also 
lack considerable proficiency in HL themselves, with 30.2% 
reporting inadequate or problematic HL.46 Coleman and col-
leagues demonstrated that healthcare professionals overes-
timate their understanding of HL limitations from patients, 
and with a proper, targeted intervention, these understand-
ings may become more realistic.47,48 Several studies have 
demonstrated the effectiveness in improving awareness of 
HL disparities in providers after training interventions as 

promoting knowledge, behaviors, and confidence in using 
HL strategies with patients and their families.49–52

Parallel to these potential changes in health policy to pro-
mote language inclusivity for immigrants of racial/ethnic 
minority backgrounds, there are additional policy changes 
related to education, welfare, and employment that may ben-
efit to improve health literacy proficiency. For example, the 
Illegal Immigration Reform and Immigrant Responsibility 
Act (IIRAIRA) of 1996 implemented irrevocable adverse 
changes to immigrant welfare in the USA subsequent to the 
PRWORA, including prevention of states from providing 
post-secondary education benefits to most groups of “non-
citizens,” including non-citizen immigrants.53 To date, 21 
states and the District of Columbia have enacted policies to 
reverse this impact, allowing any individual to apply to state-
level funding for post-secondary education, regardless of cit-
izenship or immigration status.54 Reversal of policies such as 
this may serve to improve access to the predictors of below 
basic HL proficiency that we have demonstrated herein, such 
as education and employment. Moreover, more recent action 
such as the Deferred Action for Childhood Arrivals (DACA) 
from 2012, which has demonstrated positive financial and 
health outcomes for immigrant children, may serve to benefit 
from implementing a pathway to expedited citizenship after 
an immigrant student’s 2-year provisional period is over, 
contingent on fulfillment of educational requirements.55,56 
In addition, policies that currently exclude immigrants from 

Table 3  Results of Path Analysis: Standardized Direct Effect Path Coefficients

*** p < 0.05; HS high school; HL health literacy

Parameter Standardized coefficient (standard 
error; SE)

95% confidence interval

Lower bound Upper bound

To English proficiency
Immigrant birth status  − 0.29*** (0.01)  − 0.31  − 0.27
Education (HS or more) 0.14*** (0.00) 0.12 0.16
Unmarried  − 0.02*** (0.01)  − 0.043  − 0.00084

To predicted HL score
English proficiency (very well or higher) 0.07*** (0.07) 0.067 0.088
Unemployed  − 0.17*** (0.0069)  − 0.19  − 0.16
Health system resource use and burden  − 0.21*** (0.0089)  − 0.22  − 0.19
Immigrant birth status  − 0.24*** (0.0064)  − 0.26  − 0.23
Education (HS or more) 0.64*** (0.0051) 0.63 0.65
No cognitive limitations 0.012 (0.0067)  − 0.00027 0.026
Visual limitations  − 0.024*** (0.0064)  − 0.037  − 0.012
Hearing limitations  − 0.067*** (0.0065)  − 0.080  − 0.055

To unemployment
Education (HS or more)  − 0.19*** (0.01)  − 0.21  − 0.17
No cognitive limitations  − 0.22*** (0.01)  − 0.24  − 0.20

To insurance coverage
Unemployed 0.10*** (0.04) 0.02 0.19
Immigrant birth status 0.17*** (0.01) 0.15 0.19
Unmarried 0.09*** (0.01) 0.07 0.11

To health system resource use and burden
Insurance coverage  − 0.13*** (0.01)  − 0.16  − 0.11
No cognitive limitations  − 0.20*** (0.01)  − 0.22  − 0.18
Visual limitations 0.08*** (0.01) 0.06 0.11
Hearing limitations 0.10*** (0.01) 0.08 0.12
Metropolitan residence  − 0.04*** (0.01)  − 0.06  − 0.02
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pursuing higher wage professions may also drive the nega-
tive downstream effects on HL proficiency that we have 
noted in our study, such as requirements for proof of citizen-
ship in order to obtain professional licenses (e.g., optometry, 
physical therapy, real estate).57 Several states have reversed 
such policies, which may improve access to health insurance 
coverage in addition to economic self-sufficiency, which in 
turn may drive improvements in health literacy proficiency.58

This study had limitations of note. Our data source, 
MEPS, is cross-sectional data. Therefore, the directionality 
of the paths in our path analysis model is only hypothesized. 
For some cases, one may argue that the reverse paths are 
also true, such as the case with health system utilization as 
influencing HL proficiency. While our sample size in total 
was relatively large, the majority of respondents were His-
panic or Latino. Therefore, our results may be less precise 
for Asian American or African American populations. The 

model that we utilized to predict HL score explained 29.8% 
of the total variance in mean health literacy score.30 Thus, 
true HL scores may have varied from our predictions of the 
MEPS population. This may have been due to the exclusion 
of other hypothesized predictors of HL proficiency described 
in various HL frameworks that were not present in MEPS 
data, including cultural values or beliefs, ability to access 
information, strength of social support networks, memory 
ability and reasoning, reading fluency, and prior knowledge 
of the healthcare system.59–61 The same model also validated 
prediction of health literacy scores using NAAL data from 
2003, which distinctly evaluated HL reading comprehen-
sion.1 Therefore, the results of our study should only be 
taken in the context of HL reading comprehension, instead 
of including verbal comprehension or numeracy. Our study 
groups also contained significant differences at baseline. 
For example, the racial/ethnic minority immigrant group 

Table 4  Poisson Regression Results for Deriving Prevalence Ratio Between Immigrant and US-Born Participants on Falling into “Below 
Basic” Predicted Health Literacy Category

*** p < 0.05; FPL federal poverty line, CCI Charlson comorbidity index

Parameter Coefficient (standard error; SE) 95% confidence interval

Lower bound Upper bound

Birth status
US-born Reference
Immigrant 1.81*** (0.16) 1.52 2.16

Age (continuous) 1.08*** (0.004) 1.07 1.09
Sex
Male Reference
Female 0.63*** (0.05) 0.55 0.73

Race/ethnicity
Hispanic or Latino Reference
Black or African American 1.38*** (0.12) 1.17 1.64
Asian American or Pacific Islander 0.51*** (0.08) 0.39 0.68

Marital status
Married Reference
Never married 1.05 (0.11) 0.85 1.29
Divorced, separated, or widowed 1.05 (0.08) 0.90 1.22

Income category
 < 100% FPL Reference
100–200% FPL 0.79*** (0.05) 0.70 0.89
200–300% FPL 0.77*** (0.07) 0.64 0.92
 ≥ 300% FPL 0.41*** (0.05) 0.33 0.51

English proficiency
Very well Reference
Well 1.11 (0.17) 0.82 1.51
Not well 1.15 (0.15) 0.89 1.50
Not at all 1.20 (0.17) 0.91 1.57

Insurance coverage
Private only Reference
Public only 1.21 (0.12) 0.99 1.48
Uninsured 1.44*** (0.23) 1.05 1.97
CCI score (continuous) 0.95*** (0.02) 0.90 0.99

Education
Less than high school Reference
High school 0.50*** (0.03) 0.44 0.57
College 0.02*** (0.008) 0.006 0.04
Graduate or other 0.02*** (0.02) 0.006 0.09

Employment status
Employed Reference
Unemployed 1.21 (0.13) 0.98 1.49
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on average had a higher proportion of Asian Americans or 
Pacific Islanders, with the opposite as true for the US-Born 
group. This may have skewed average HL scores between 
the two groups. Finally, our results are only generalizable 
to Asian American/Pacific Islander, Hispanic or Latino, and 
Black or African American immigrant communities, as we 
did not account for other groups that may immigrate to the 
US with higher average levels of education, employment, 
etc. (e.g., White immigrants).

CONCLUSION
Among racial/ethnic minorities, birth status has a signifi-
cantly negative direct and indirect effect on predicted health 
literacy proficiency, with minority immigrants reporting 
higher prevalence of “Below Basic” proficiency. These 
results are reflective of a combination of upstream ineq-
uities in social determinants of health and health policy. 
Policymakers should consider implementation of changes 
aimed at improving access to more equitable health literate 
services specifically targeted toward racial/ethnic minority 
immigrants to fill these gaps.
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