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Abstract
Background Health literacy is a marker for how patients ob-
tain, comprehend, communicate, and apply complex health
information. Few studies exist on determinants of low health
literacy among Asian-American and Pacific Islanders. The
purpose of this exploratory study was to identify key determi-
nants of low health literacy in this population using the 2007
California Health Interview Survey, a population-based
survey.
Methods Low health literacy was defined as reporting either
prescription bottle or written information from the doctor as
being Bsomewhat difficult^ or Bvery difficult^ to understand,
or reporting having a hard time understanding their doctor.
Survey weighted univariate and multivariable regression anal-
yses were conducted.
Results A total of 4045 participants were included in the
study, representing 3,156,711 Asian-American and Pacific Is-
lander adults in California. Factors associated with low health

literacy were being male, low socioeconomic status, limited
English language proficiency, and being foreign born.
Conclusion Results of this study highlight the current burden
of low health literacy among Asian-American and Pacific Is-
lander population and the associated factors. Targeted public
health efforts to improve health literacy are needed among
Asian-American and Pacific Islanders.

Keywords Health literacy . Asian-American . Pacific
Islander . English language proficiency . Country of birth

Background

In recent years, a plethora of studies have highlighted the role
of health literacy in various health outcomes. According to the
National Assessment of Adult Literacy (NAAL), one of the
most comprehensive health literacy analyses, 63 million
Americans have only basic health literacy and another 30
million fall below basic health literacy levels [1]. Health liter-
acy is defined as the Bdegree to which individuals have the
capacity to obtain, process, and understand basic health infor-
mation and services needed to make appropriate health
decisions^ [2]. The Patient Protection and Affordable Care
Act (PPACA) of 2010 further highlights the importance of
health literacy and communicating health information as an
integral component of good health literacy [3–5].

Adequate health literacy, as noted in its definition, is not
only comprised of reading capabilities but further requires the
ability to comprehend medical information, including instruc-
tions and prescriptions, and make informed decisions when
navigating the complex healthcare system [6]. Low health
literacy can also be a marker for poor patient-physician com-
munication, as patients with poor health literacy are more
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likely to report difficulties in understanding medical informa-
tion and instructions provided by physicians [7, 8]. As such,
low health literacy can be a significant barrier to positive
health, through its associations with poor health behaviors
and lower healthcare service utilization. For example, Miller
and colleagues [9] reported that participants with limited liter-
acy were 44 % less likely to have knowledge about colorectal
cancer screening.

Similarly, a study in Hawaii noted that low health literacy
was significantly associated with various health outcomes,
including diabetes, depression, and lower self-reported poor
health [10]. Utilizing the 2003 NAAL data, Bennett et al. [11]
evaluated the role of health literacy in both self-rated health
status and preventive health behaviors among older adults.
The researchers noted that health literacy was a significant
mediator of self-rated health status disparities observed among
various racial/ethnic and educational categories. Finally, syn-
theses of the empirical evidence also support the importance
of health literacy to appropriate health behaviors, with Thai
and George [12] reporting that low health literacy is signifi-
cantly associated with poor asthma management, including
higher rates of emergency department visits and hospitaliza-
tion, and Zhang and colleagues [13] reporting a small but
significant association between health literacy and medication
adherence across a variety of domains. Cumulatively, the cur-
rent literature demonstrates that limited health literacy is a
significant factor associated with poorer health outcomes.

Less research, however, identifies the key sectors of specif-
ic populations at risk of low health literacy. For example, the
NAAL noted that among those scoring below basic health
literacy, 50 % did not have a high school degree [1], although
the degree to which low educational attainment can predict
health literacy has not been thoroughly evaluated in the liter-
ature. Similarly, Sudore et al. [14] noted that for older adults,
being male, black, having low socioeconomic status (SES),
and possessing negative health status indicators (diabetes, de-
pression, and fair/poor self-rated health) were significantly
associated with low health literacy. Results such as these in-
dicate the potential importance of race/ethnicity, gender, and
SES to health literacy, but additional data are needed to better
capture such factors as they exist for different populations.
Moreover, experts acknowledge that while health literacy is
often considered an individual factor, external contextual fac-
tors, including those related to the healthcare system, can im-
pact the level of health literacy [15].

Understanding the key factors associated with poor health
literacy, in particular cultural groups, is vital to ensure that
public health efforts can effectively target those groups, yet
such studies among Asian-American and Pacific Islanders
(AAPI) are lacking, despite being one of the fastest growing
populations in the nation [16, 17]. Thus, understanding the
correlates of low health literacy in this group is imperative.
In a previous study addressing correlates of health literacy

among those with chronic heart failure, the authors noted sig-
nificant associations between low health literacy and being
elderly, lower education, males, African-American, among
others [18]. Such results demonstrate the potential role of
sociodemographic characteristics related to health literacy,
though similar studies among AAPIs are lacking. As such,
the purpose of this study was to identify the key factors asso-
ciated with low health literacy for AAPIs utilizing a
population-based survey. The unique strength of such surveys
is the use of replicate weights that allows results to be gener-
alizable to the population [19]; this, in turn, provides the foun-
dation for evidence-based decision-making.

Methods

Data Source

The present study utilized the public access 2007 adult portion
of the California Health Interview Survey (CHIS). Data from
additional years were excluded due to changes in the ques-
tionnaire. CHIS, considered to be the largest state health sur-
vey, is a biennial population-based survey utilizing a random-
digit-dial sample and conducted in several languages includ-
ing English, Spanish, Cantonese, Mandarin, Korean, and Viet-
namese [20]. A total of 51,048 noninstitutionalized adults
with a California address and telephone number were included
in the 2007 survey. CHIS researchers employed two distinct
methods of addressing missing data: random selection from
observed distribution of respondents and hot deck imputation
without replacement. CHIS utilizes iterative raking in its com-
plex survey design in turn allowing for improved variance
estimates and results applicable to California residents. Addi-
tional details of CHIS and its methodology can be found else-
where in the literature [21]. Adult AAPI respondents were
included in the present study resulting in a total of 4045 par-
ticipants (n), representing a population estimate (N) of 3,156,
711 adults.

Measures

CHIS 2007 asked the following questions, which have been
previously used in the literature as proxy measures of health
literacy [22]: BWhen you get written information at a doctor’s
office, would you say that it is very easy, somewhat easy,
somewhat difficult, or very difficult to understand?^ and
BWhen you read the instructions on a prescription bottle,
would you say that it is very easy, somewhat easy, somewhat
difficult, or very difficult to understand?^ In this study, low
health literacy was defined as answering Bsomewhat difficult^
or Bvery difficult^ to either of these questions. Additionally,
we included participants who said Byes^ to the question BThe
last time you saw a doctor, did you have a hard time
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understanding the doctor?^ to account for verbal, as well as
written, aspects of health literacy. As a result, a total of 1063
participants (representing 751,812 California residents) with
low health literacy were identified.

CHIS 2007 further asked respondents who reported speak-
ing language(s) at home other than English the following
questions related to English proficiency: BSince you speak a
language other than English at home, we are interested in your
own opinion of how well you speak English. Would you say
you speak English (well, very well, not well, not at all).^
Limited English language proficiency (LEP) was included as
a potential predictor of low health literacy and in this study
was defined as those reporting Bnot well^ or Bnot at all,^
consistent with previous research [22]. Other predictor vari-
ables included CHIS-provided variable of age and additional
recoded variables including the following: gender (female ver-
sus male), education (not a college graduate versus college
graduate based on natural breakpoint in the population), pov-
erty (below 200 % federal poverty level [FPL] versus at or
above 200 % FPL), insurance status (not insured all past
12 months versus insured all past 12 months), geographic
location (rural versus urban), and country of birth (foreign
born versus US born). In addition, AAPI ethnicity was cate-
gorized as Chinese, Filipino, South Asian, Japanese, Korean,
Vietnamese, and other (including Cambodian, Pacific Island-
er, other single Asian race, multiple Asian race).

Statistical Analysis

Descriptive analyses were conducted to assess the distri-
butions of sociodemographic and other characteristics
within the study sample followed by both univariate and
multivariable analyses. Differences in least square means
using survey-weighted linear regression using the t statistic,
for continuous variable of age, and Rao-Scott Chi-square
analyses using design-based F values, were utilized for all
univariate analyses. Survey-weighted multivariable logis-
tic regression was further utilized to assess the key deter-
minants of low health literacy. All predictor variables
were included in the multivariable analyses. All assump-
tions of regression analyses were assessed, and due to the
survey’s multistage sampling design, a jackknife approach
was used to compute standard errors [23]. SAS 9.4 (SAS
Institute, Inc., Cary, NC) was utilized for all analyses, and
statistical significance for all testing was set at p<.05.

Results

Respondent Characteristics

Table 1 provides the various sociodemographic characteristics
of the study sample. The highest percent of the AAPI

population in the study were Chinese (28 %), followed by Fil-
ipino (26 %). A majority (>50 %) of study population were
females, were living at or above the 200 % FPL, were college
graduates, had been insured for all of the past 12 months, lived
in urban areas, reported being English proficient, and were
foreign born. The mean age of the sample in the study was
approximately 44 years. Twenty-four percent of the study pop-
ulation reported low health literacy.

Univariate Analysis

Results from the univariate analysis, shown in Table 2, demon-
strate significant differences in health literacy across all

Table 1 Sociodemographic and other characteristics of study sample

Mean age (95 % CI)
43.51 (42.96, 44.06)

Sample size
(n)

Weighted %
(95 % CI)

Gender

Female 2384 54.16 (53.20, 55.13)

Male 1661 45.84 (44.87, 46.80)

Ethnicity

Chinese 1209 27.90 (26.84, 28.96)

Filipino 668 25.52 (24.64, 26.40)

South Asian 423 10.87 (9.60, 12.13)

Japanese 436 7.30 (6.26, 8.33)

Korean 580 8.49 (7.82, 9.16)

Vietnamese 453 11.10 (10.06, 12.14)

Other 275 8.84 (7.67, 10.01)

Poverty

<200 % FPL 1132 27.61 (25.74, 29.48)

≥200 % FPL 2913 72.39 (70.52, 74.26)

Education

Not college graduate 1479 42.60 (40.28, 44.91)

College graduate 2566 57.40 (55.09, 59.72)

Insurance status

Not insured all past 12 months 544 14.92 (13.13, 16.71)

Insured all past 12 months 3501 85.08 (83.29, 86.87)

Geographic location

Rural 172 3.75 (2.99, 4.51)

Urban 3873 96.25 (95.50, 97.01)

English language proficiency

Limited 939 19.03 (17.20, 20.86)

English proficient 3106 80.97 (79.14, 82.80)

Country of birth

Foreign born 3070 73.34 (70.80, 75.87)

US born 975 26.66 (24.13, 29.20)

Health literacy

Low 1063 23.82 (21.79, 25.85)

High 2982 76.18 (74.15, 78.21)

From CHIS 2007

CI confidence interval, FPL federal poverty level
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examined sociodemographic and other characteristics,
with the exception of gender, in this AAPI population.
For example, respondents with low health literacy had a
significantly higher mean age (48 years) compared to
those with adequate health literacy (42 years). Among
those with low health literacy, highest proportion was
Chinese (41 %), followed by Vietnamese (17 %). A
higher percent of respondents with low health literacy
lived in poverty, were not a college graduate, were not
insured all past 12 months, lived in urban area, had lim-
ited English language proficiency, and were foreign born,
as compared to those with adequate health literacy. All
such variables as noted in Table 2 were included for full
regression model.

Multivariable Analysis

Table 3 demonstrates the results from logistic regression anal-
ysis. Due to the nonlinear distribution of age, the variable was
trichotomized to 18–44, 45–64, and ≤65 years for the regres-
sion model. Low health literacy was significantly associated
with living below the poverty level (adjusted odds ratio
(AOR)=1.45), not being a college graduate (AOR=1.40),
having limited English language proficiency (AOR=3.46),
and being foreign born (AOR=2.21). On the other hand, fe-
males were less likely to have low health literacy (AOR=
0.77) as compared to males. Filipino (AOR=0.32), South
Asian (AOR=0.40), and Korean (AOR=0.60) subgroups
were less likely to have low health literacy as compared to

Table 2 Univariate analysis of
sociodemographic and other
characteristics of study
population by health literacy level

From CHIS 2007

CI confidence interval for mean
or weighted percent, FPL federal
poverty level

*p<.05

Mean age (95 % CI)* Low health literacy Adequate health literacy

48.07 (46.62,49.53) 42.08 (41.33,42.83)

Sample (n) Weighted % (CI) Sample (n) Weighted % (CI)

Gender

Female 625 50.40 (46.33, 54.47) 1759 55.34 (53.78, 56.90)

Male 438 49.60 (45.53, 53.67) 1223 44.66 (43.10, 46.22)

Ethnicity*

Chinese 401 40.82 (36.08, 45.56) 808 23.86 (22.30, 25.41)

Filipino 63 11.13 (7.37, 14.90) 606 30.01 (28.52, 31.50)

South Asian 58 5.57 (3.57, 7.57) 365 12.53 (10.88, 14.17)

Japanese 69 5.62 (3.45, 7.79) 367 7.82 (6.68, 8.96)

Korean 217 10.59 (8.62, 12.55) 363 7.83 (6.92, 8.74)

Vietnamese 185 17.34 (14.34, 20.35) 268 9.14 (7.96, 10.32)

Other 70 8.93 (6.45, 11.41) 205 8.81 (7.35, 10.28)

Poverty*

<200 % FPL 488 45.37 (40.78, 49.97) 644 22.06 (19.92, 24.20)

≥200 % FPL 575 54.63 (50.03, 59.22) 2338 77.94 (75.80, 80.08)

Education*

Not college graduate 584 57.56 (52.95, 62.18) 895 37.92 (35.20, 40.64)

College graduate 479 42.44 (37.82, 47.05) 2087 62.08 (59.36, 64.80)

Insurance status*

Not insured all past 12 months 211 20.48 (16.82, 24.13) 333 13.18 (11.14, 15.23)

Insured all past 12 months 852 79.52 (75.87, 83.18) 2649 86.82 (84.77, 88.86)

Geographic location*

Rural 24 2.26 (1.02, 3.50) 148 4.22 (3.29, 5.14)

Urban 1039 97.74 (96.50, 98.98) 2834 95.78 (94.86, 96.71)

English language proficiency*

Limited 541 46.08 (41.21, 50.94) 398 10.57 (9.09, 12.05)

English proficient 522 53.92 (49.06, 58.79) 2584 89.43 (87.95, 90.91)

Country of birth*

Foreign born 948 87.34 (84.42, 90.26) 2122 68.96 (65.76, 72.16)

US born 115 12.66 (9.74, 15.58) 860 31.04 (27.84, 34.24)
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Chinese. Age, insurance status, geographic location (rural/
urban), ethnic groups of Japanese, Vietnamese, and other
AAPI subgroups were not associated with low health literacy.
In addition, the c-statistic of the model, which measures the
area under the receiver operating characteristic curve, was
noted to be 0.766, indicating a reasonably strong goodness
of fit.

Discussion

Few studies to date have evaluated the correlates of health
literacy, and to our knowledge, none have been conducted
among AAPIs. By utilizing a population-based survey, we
were able to analyze the key sociodemographic correlates of
low health literacy among AAPIs in California. The results of
this study highlighted several such significant factors

associated with low health literacy among the said population.
Our results noted higher odds of low health literacy among
those living in poverty, not being a college graduate, having
limiting English language proficiency, and being foreign born.
Such results are consistent with previous literature on the im-
portance of such sociodemographic variables.

The results of this study demonstrated the importance of
education in health literacy, which has further been noted in
the literature. For example, a study among Chinese adults [24]
noted that increasing level of education was significantly as-
sociated with higher health literacy scores in their population.
In a study among populations in Tennessee and Pennsylvania,
researchers noted that various sociodemographic characteris-
tics, including low education, were significantly associated
with low health literacy [14]. Studies further suggest that a
complex interplay exists between educational status and
health, with increasing education linked to the learning of
health-specific information, skill building, and other factors
with direct and indirect effects on socioeconomic status [25].
This bodes well for the AAPI subgroups with high prevalence
of college degree, such as Indians [26]. However, these trends
may not reflect all AAPI subgroups, and improvements in
health literacy could be attained through scopes of educational
attainment, such as accessibility to health information.

In addition, other researchers indicate that certain sectors
of AAPI population, such as second generation, may place
less emphasis on education than their immigrant counter-
parts. For example, a study among Chinese immigration
and Chinese second-generation students noted that while
the former valued rigorous school work, the latter showed
lower interest in school work and academic success [27].
Given the significant association noted with education and
health literacy and aforementioned evidence in low educa-
tional attainment among the population, public health efforts
to improve health literacy among such populations are
necessary.

In today’s utilization of electronic health records with the
implementation of the Health Information Technology for
Economic and Clinical Act [28], English language proficiency
remains a key. For example, a study [29] among federally
qualified health centers in New York City noted that odds of
receiving an access code for electronic records and repeatedly
using such portals were higher among those who spoke En-
glish. As such, those with LEP remain significantly disadvan-
taged at utilizing such records and making informed health
decisions.

Given that the results of this study further demonstrated the
association between LEP and low health literacy, efforts
targeted at making linguistically and culturally tailored health
information readily available to AAPI should be integrated as
national priority. The Plain Language initiative of the National
Institutes of Health [30], based on the President Obama’s Plain
Writing Act of 2010 [31], could provide a foundation of best

Table 3 Multivariable logistic regression adjusted odds ratios (and
95 % CI) of low health literacy of study population

OR 95 % CI

Age (ref.=18–44 years)

45–64 years 1.02 (0.78, 1.33)

<65 years 1.16 (0.84, 1.60)

Ethnicity (ref.=Chinese)

Filipino 0.32 (0.19, 0.52)***

South Asian 0.40 (0.25, 0.65)**

Japanese 0.88 (0.53, 1.46)

Korean 0.60 (0.41, 0.87)*

Vietnamese 0.71 (0.51, 1.00)

Other 0.82 (0.51, 1.31)

Gender (ref.=male)

Female 0.77 (0.60, 0.97)*

Poverty (ref.=≥200 % FPL)

<200 % FPL 1.45 (1.05, 2.00)*

Education (ref.=college graduate)

Not college graduate 1.40 (1.07, 1.84)*

Insurance status
(ref.=insured all 12 months)

Not insured all past 12 months 1.35 (0.97, 1.89)

Geographic location (ref.=urban)

Rural 0.77 (0.41, 1.44)

English language proficiency
(ref.=English proficient)

Limited 3.46 (2.43, 4.93)***

Country of birth (ref.=US born)

Foreign born 2.21 (1.50, 3.25)***

c-statistic=0.766

From CHIS 2007

OR odds ratio, CI confidence interval, FPL federal poverty level

*p<.05; **p<.005; ***p<.0001
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practice for the nation’s health care organizations to imple-
ment in order to improve health literacy of populations. More-
over, it has been noted that AAPIs tend to prefer face-to-face
communication with health care professionals rather than
obtaining health information from written or online sources
[32, 33], suggesting that LEP may be an even greater barrier
for such population individuals.

In addition, our study noted that foreign-born AAPIs are
more likely to have low health literacy. Such results are con-
sistent with previous studies among Hispanic population that
noted less acculturation to be significantly associated with low
health literacy [34]. Such results highlight the need for
targeted interventions for new immigrants to ensure adequate
understanding of the complex healthcare system in the nation
and in turn appropriate health outcomes.

On the other hand, our study noted several factors to be
associated with lower odds of having low health literacy. We
noted that females are less likely to report low health literacy.
Such results are partially consistent with previous literature, as
while some researchers have noted a similar trend [18], others
reported no significant association with gender [34]. Further
studies are warranted to address the complex interplay be-
tween gender and health literacy as gender-specific cultural
factors [35], and communication strategies [36] may impact
health decision-making and/or patient-physician communica-
tion. In addition, the differences noted based on AAPI sub-
group highlights the need for further research by AAPI sub-
group and the unique cultural characteristics that may deter-
mine health literacy in such populations.

The results of this study should be interpreted in the context
of some limitations. The use of secondary data analysis limits
our ability to potentially assess other variables that may be
associated with health literacy but were not collected in CHIS.
Given that most of our study population resided in urban
areas, the potential underestimation of rural residents may
posit a limitation, and thus, further studies among such popu-
lations are needed. Due to limited sample size, we could not
provide Asian ethnicity-specific analyses, including Pacific
Islanders as a separate group. Finally, the cross-sectional na-
ture of CHIS limits the drawing of causal conclusions; only
associations and group differences can be established [37].

Despite such limitations, this study provided one of the first
assessments of determinants of health literacy among AAPIs,
utilizing a population-based survey and provides the founda-
tion for future research and practice. A study [38] noted that
most health information resulting from search engines re-
quired high reading levels. Thus, in order to improve popula-
tion health outcomes, health care organizations today would
benefit from making critical health information available in a
variety of languages central to their service areas. Similarly,
cultural beliefs could significantly play a factor in health and
associated behaviors [39]. As such, culturally competent
health literacy materials made readily available to such

populations could vastly improve healthcare service utiliza-
tion, adherence, and management.

Additionally, if an individual is unable to understand health
information, then, the burden not only for translating but also
for explaining may be passed to a third party, such as
a younger family member [14]. As such, future studies should
further assess the importance of third party’s educational and
health literacy status in patient health outcomes. Moreover,
while the present study was unable to assess AAPI
subgroup-specific analysis, future studies could enhance the
current body of literature by conducting subgroup analysis to
highlight the uniqueness of the diverse AAPI population and
associated health literacy status. The current empirical evi-
dence notes similar differences in health literacy [10] across
AAPI subgroups and for other health-related outcomes, such
as to binge drinking, physical activity, and diet [40, 41]. Fi-
nally, given that low English language proficiency and coun-
try of birth were noted as significant predictors of low health
literacy in this study, future studies could expand upon other
immigration-related variables and even incorporation of ac-
culturation as potential factors associated with health literacy
among the AAPI population.
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