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Abstract Although more and more attention has been given to the relationship between literacy 
and health in recent years, scholarly work that uses national surveys to quantify the effect of 
literacy on health is rare. Using data from the 2003 U.S. National Assessment of Adult Literacy, 
the most recent nationwide survey to evaluate adult literacy, this study estimates the effect of 
literacy on an individual’s self-reported health status. We expect to find that, holding all else 
constant, individuals with higher levels of literacy would have better health due to better 
understanding of health-related information. Indeed, the analysis of an ordered response model, 
which controls all possible factors other than literacy, showed that an individual’s literacy level 
is positively and significantly correlated to health status: an individual with inferior prose, 
document, and quantitative literacy is less likely than one with higher literacy to rate his or her 
health status as “excellent,” “very good,” or “good” and more likely to rate it as “fair” or “poor.” 
Our findings suggest that improving literacy may be an effective strategy to improve health 
status. 
 
Keywords: Literacy, Health Status, Ordered Response Model, United States  

JEL Classification: I18 
 
 
1. Introduction 

The United States has faced the issue of low literacy for a long time. According to an estimate by 
Kirsch, Jungeblut, Jenkins, and Kolstad (1993), in 1992, approximately one quarter of adults in 
the United States (between 40 and 44 million people) could not read or understand very basic 
written materials (below a fifth-grade reading level), and another 50 million had marginal 
literacy skills, implying they could read uncomplicated text but could not comprehend lengthy, 
more difficult documents. A follow-up study by Kunter, Greenberg, and Baer (2005) showed that 
changes in the average literacy level of America’s adults were insignificant between 1992 and 
2003. 

Although Kirsch et al. (1993) and Kunter et al. (2005) did not measure adults’ ability to 
comprehend health-related information in the United States, it is reasonable to theorize that 
people lacking appropriate literacy skills would experience considerable difficulty understanding 
vital information when interacting with the healthcare system, especially since health care reform  
and rapid advances in medical technology have created many terms that exceed the average 
patient’s reading and comprehension ability (Marketing Health Services, 2002; Managed Care 
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Outlook, 2010). Recently, improving the health literacy of the general population has also drawn 
more attention to policy makers and health care professionals (Villaire and Mayer, 2008; Wojcik, 
2010).  

Many studies have found that people with low literacy skills are not able to function well in a 
healthcare environment. For instance, Schillinger, Grumbach, Piette, Wang, Osmond, Daher, 
Palacios, Sullivan, and Bindman (2002) pointed out that patients with poor literacy usually had 
trouble understanding instructions on prescription drug bottles, appointment slips, medical 
educational brochures, and consent forms. Williams, Baker, Honig, Lee, and Nowlan (1998) 
reported that inadequate literacy is strongly correlated with poorer knowledge and self-
management of asthma. Additionally, Mayeaux, Murphy, Arnold, Davis, Jackson, and Sentell 
(1996) found that patients with poor literacy may have problems processing verbal 
communication and conceptualizing risk in the health care environment.  

Since people with inadequate literacy often cannot function well in a health care setting and have 
low self-care skills, it is expected that they would have poorer health. Many empirical studies of 
the relationship between literacy and a variety of health outcomes, such as overall health status, 
chronic illness, hospitalization, and self-rated physical function, have tried to validate the 
previous argument; however, the conclusions are mixed. For instance, using data from 
emergency care centers and walk-in clinics at one public hospital in Los Angeles and another in 
Atlanta, Baker, Parker, Williams, Clark, and Nurss (1997) showed that compared to patients with 
adequate reading ability, patients with lower reading ability were more likely to report their 
health status as poor. By analyzing surveys on patients from the emergency department of an 
urban public hospital in Atlanta, Baker, Parker, Williams, and Clark (1998) found that patients 
with insufficient literacy had higher risk of being hospitalized; however, Baker et al. (1997) 
found that while lower-literacy patients from the hospital located in Atlanta reported higher 
frequency of being hospitalized, the same conclusion did not hold for patients from the hospital 
located in Los Angeles. Schillinger et al. (2002) reported a statistically significant relationship 
between inadequate literacy and poor control of type 2 diabetes among primary care patients, but 
Williams, Baker, Parker, and Nurss (1998) reached a different conclusion using samples from a 
different group of patients. Gazmararian, Baker, Parker, and Blazer (2000) showed that 
prevalence of depression was significantly higher among Medicare enrollees with insufficient 
literacy. Using samples of patients from Mercy Hospital and Medical Center or the Mercy 
Family Health Center in Chicago, Cho, Lee, Arozullah, and Crittenden (2008) found that literacy 
was positively related to self-reported health status of Medicare patients, and negatively related 
to their frequency of hospitalization and emergency room visits. Wolf, Feinglass, Thompson, and 
Baker (2010) showed that lower-literacy Medicare enrollees in four health plans of a national 
managed care organization were more likely to report activity limitations and poor baseline 
physical functioning.  

To date, except for one study conducted by Sentell and Halpin (2006), all analyses of the 
relationship between literacy and health outcomes have been confined to limited populations, 
such as patients in one or two public hospitals or beneficiaries of a specific insurance plan, for 
example, Medicare. Sentell and Halpin (2006) argued that samples from such limited groups 
would be expected to have lower literacy than the general public does. Therefore they use the 
nationally representative samples from the 1992 National Adult Literacy Survey (NALS) to 
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estimate the effect of literacy on health status among U.S. adults. They found that when other 
factors, such as race and education, were controlled in statistical analysis, literacy was 
significantly associated with having a long-term illness or a condition that keeps one from work.  

As acknowledged by Sentell and Halpin (2006), however, their study has some limitations. First, 
their data were fairly outdated because the NALS is from 1992. Between 1992 and the date their 
work was published, a variety of critical changes in health care delivery, such as rapid advances 
in technology that made treatment more complex, had occurred. Hence, in order to assist 
patients, health care providers have continually worked to make patient education and other 
health-related materials more understandable, potentially weakening the relationship between 
literacy and health. Second, they pointed out that the 1992 NALS was not designed to be a health 
survey and provides non-standard measures of health status. Therefore, Sentell and Halpin 
(2006) suggested that the relationship between literacy and health is worth re-investigating using 
newer data that contain more traditional measures of health status. Since the 2003 National 
Assessment of Adult Literacy (NAAL), a follow-up to the 1992 NALS, has more specific 
questions regarding health status and use of health care services, Sentell and Halpin (2006) 
recommended it as a good candidate.  

Following the suggestions of Sentell and Halpin (2006), the objective of this study is to explore 
the relationship between literacy and health status in the United States using the 2003 NAAL. 
The rest of this article is organized as follows: Section 2 describes the sources of the data, 
Section 3 outlines the estimation methods, Section 4 presents the results, and Section 5 
summarizes and discusses our findings.  

2. Data 

2.1 Source 

Our data are from the 2003 NAAL, the most recent nationwide survey to evaluate adult literacy 
in the United States. Sponsored by the National Center for Education Statistics, NAAL surveyed 
a nationally representative sample of adults aged 16 and older, including those residing in their 
homes and in prisons in the 50 states and the District of Columbia. NAAL was administered on a 
one-on-one basis to assess respondents’ literacy skills and collect information on their 
demographic and background characteristics. Because NAAL is based on in-person household 
interviews, possible errors on health survey measurements commonly seen in paper self-
administered questionnaires (SAQs) were minimized (Al-Tayyib, Rogers, Gribble, Villarroel, 
and Turner, 2002).  

This study excludes responses from prisoners because the sanitary conditions and availability as 
well as quality of health care in prisons may be influenced by factors different from those that 
affect the general population. Additionally, those factors, such as the varying budgets of local, 
state, and federal governments, are not easy to control in statistical modeling.  

The original household sample of the 2003 NAAL contained 23,732 respondents aged 16 and 
older. However, 355 (1.5%) were unable to complete the questionnaire because of a literacy-
related barrier or mental disability; 5,191 (21.9%) did not complete the questionnaire for other 
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reasons; 84 (0.4%) did not answer any questions in the adult literacy assessment; and 178 (0.8%) 
had missing values for some questions. After deleting these responses, 17,924 (75.5%) remained, 
and these observations compose the samples for our analysis.  

2.2 Coding of Survey Responses 

Survey responses in the NAAL were dichotomous, categorical, or ordinal. An example of 
dichotomous response is the answer to the following question: Do you have any kind of medical 
insurance or are you enrolled in any kind of program that helps pay for your health care? 
Answers to this question were recorded as: 1 (yes) or 2 (no). A case of categorical reply is the 
answer to the following question: What is your current marital status? Answers to this question 
were recorded as: 1 (never married), 2 (married or living as married), or 3 (separated, divorced or 
widowed). An example of ordinal response is the answer to the following question: In general, 
how would you rate your overall health? Answers to this question could take one of the 
following integer values: 1 (excellent), 2 (very good), 3 (good), 4 (fair), or 5 (poor).  

2.3 Measures of Literacy  

The National Literacy Act of 1991 defined literacy as “an individual’s ability to read, write, and 
speak in English and compute and solve problems at levels of proficiency necessary to function 
on the job and in society, to achieve one’s goals, and to develop one’s knowledge and potential.”  
Kunter et al. (2005) defined literacy as “using printed and written information to function in 
society, to achieve one’s goals, and to develop one’s knowledge and potential.” Within these 
contexts, the NAAL evaluated an adult’s literacy level in terms of his or her ability to perform 
everyday prose, document, and quantitative literacy tasks.  

As defined by Greenberg, Jin, and White (2007), prose literacy is “the knowledge and skills 
needed to search, comprehend, and use information from continuous texts, including editorials, 
news stories, brochures, and instructional materials.” Document literacy refers to “the knowledge 
and skills needed to search, comprehend, and use information from non-continuous texts in 
various formats, such as job applications, payroll forms, transportation schedules, maps, tables, 
and drug and food labels.” Finally, quantitative literacy is “the knowledge and skills required to 
identify and perform computations, either alone or sequentially, using numbers embedded in 
printed materials.” As examples of quantitative literacy, Greenberg et al. (2007) cited “balancing 
a checkbook, figuring out a tip, completed an order form, and determining the amount of interest 
on a loan.”  

Based on these definitions of three scales of literacy, the NAAL developed a variety of prose, 
document, and quantitative literacy tasks to evaluate its respondents’ literacy level. However, 
each respondent was not tested on all tasks. Instead, to increase the likelihood that respondents 
would expend real effort on the tasks they were given, the respondents were asked to read a 
booklet that required a small portion of each type of literacy tasks. Literacy levels of the 
respondents were measured by the correctness of their answers to questions included in the 
booklet. Consequently, individual test scores are subject to vast measurement errors. Therefore, 
instead of reporting the error-filled scores on the three literacy scales at the individual level, the 
NAAL only estimated the average scores on the three literacy scales by, for instance, gender and 
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employment status. Also, the NAAL reported the percentage of adults belonging to each literacy 
level—below basic, basic, intermediate, and proficient—by, for example, race and age.  

Since the NAAL does not provide information about the assessment of prose, document, and 
quantitative literacy at the individual level, and this information is required for our statistical 
analysis, we followed the suggestions of Kirsch et al. (1993) to measure NAAL respondents’ 
levels of prose, document, and quantitative literacy instead. As pointed out by Kirsch et al. 
(1993), one possible measurement of an adult’s literacy is the frequency with which he or she 
receives help from others to perform everyday literacy tasks. We use the responses to the 
questions “How much help do you get from family members or friends to read the newspaper,” 
“How much help do you get from family members or friends to fill out forms,” and “How much 
help do you get from family members or friends to do basic math” in the NAAL to measure 
levels of prose, document, and quantitative literacy, respectively. Answers to these three 
questions are recorded on a four-point scale: 1 (a lot), 2 (some), 3 (a little), or 4 (none).  

2.4 Preliminary Findings 

Table 1 gives the distribution of our sample’s health status. As it shows, respondents with higher 
levels of literacy are far more likely than those with lower levels of literacy to report their health 
status as “excellent” or “very good.” Additionally, respondents with lower levels of literacy are 
far more likely than those with higher levels of literacy to report their health status as “poor” or 
“fair.” For example, 26 percent of respondents with high prose literacy, i.e., getting no help from 
family or friends in reading the newspaper, reported their health status as “excellent.” However, 
for respondents with low prose literacy, i.e., getting a lot of help from family or friends in 
reading the newspaper, only 13.5 percent of them reported their health status as “excellent.” In 
addition, 12.1 percent of respondents with low prose literacy, i.e., getting a lot of help from 
family or friends in reading the newspaper, reported their health status as “poor.” However, for 
respondents with high prose literacy, i.e., getting no help from family or friends in reading the 
newspaper, only 3.7 percent reported their health status as “poor.” Similar results also hold for 
the other two types of literacy.  

Table 1 demonstrates that there is a positive correlation between prose literacy, document 
literacy, and quantitative literacy and an individual’s health status. This relationship implies that 
there is a potential causation between literacy and health. In order to shed more light on the 
effects of an individual’s literacy on his or her health status, we will continue the analysis using a 
statistical model. The details of our statistical modeling will be presented in the next section.  

3. Statistical Model 

Let i represent index respondent i, i=1, 2, …, n, n is the number of observations included in our 
study, and Hi is an individual’s response to the following survey question: In general, how would 
you rate your overall health? Answers to this question in the NAAL, as mentioned in the 
previous section, take one of the following integer values: 1 (excellent), 2 (very good), 3 (good), 
4 (fair), and 5 (poor). Since the assessment of a respondents’ health status (Hi) is ordinal, our 
analysis will be based on the following ordered response model:  
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iii xH εβ +=*                                                                                                                                (1) 

where is the underlying latent variable representing respondent i’s propensity to agree with 
the statement advanced.  is unobserved, but the relationship between and the observed 
health status Hi is:  
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The parameters μj, j=1,…, 4, are known as cut points, or sometimes, threshold parameters. xi is a 
vector of a respondent’s characteristics, including the measurements of his or her literacy and the 
socio-economic or demographic characteristics that could influence his or her health status. β is a 
vector of parameters not containing an intercept, and εi is the error term. If εi is assumed to 
follow a standard normal distribution, then (1) is an ordered probit model, and we have  

)()1( Prob 1 βμ ii xH −Φ==  

)()()2( Prob 1 2 βμβμ iii xxH −Φ−−Φ==  

)()()3( Prob 2 3 βμβμ iii xxH −Φ−−Φ==  

)()()4( Prob 3 4 βμβμ iii xxH −Φ−−Φ==  

)(1)5( Prob 4 βμ ii xH −Φ−==  

where Φ(.) is the standard normal cumulative distribution function. In this case, all the 
parameters of interests, including β, μ1, μ2, μ3, and μ4 can be estimated jointly using maximum 
likelihood. However, as indicated by Verbeek (2008), if the normality assumption of εi does not 
hold, applying maximum likelihood will result in inconsistent estimates. Therefore, we will 
apply the likelihood ratio test proposed by De Luca and Perotti (2010) to test the normality 
assumption of εi, and if the null hypothesis of normality is rejected, then we will estimate (1) 
using the semi-nonparametric estimator of ordered response model proposed by De Luca and 
Perotti (2010).  

Our key independent variables (xi) in (1), the measures of prose, document, and quantitative 
literacy, are defined by three dichotomous variables, get any help-newspaper, get any help-
forms, and get any help-math, respectively. These three variables equal ones if the respondents 
received any (a lot, some, or a little) help from family or friends with reading the newspaper, 
filling out forms, and doing basic math, respectively. Otherwise, they equal zero. Other 
independent variables, derived from interviewees’ answers to several questions in the NAAL and 
possibly highly related to an individual’s health status, include a respondent’s educational 
attainment, the region of a respondent’s residence, age, race, marital status, gender, social 

 

 



       Liu, Lo and Hsieh, International Journal of Applied Economics, 8(1), March 2011, 17-35 23

welfare entitlement (if he/she has received food stamps in the past 12 months), and status of 
medical insurance. The characteristics of our samples and descriptive statistics of independent 
and dependent variables in (1) are given in Table 2.  

4. Results 

We now turn to the examination of the estimation results of model (1). All the estimated 
coefficients on xi of the ordered probit model are reported in Table 3, and those of the semi-
nonparametric estimation of model (1) are reported in Table 4. The second columns of both 
tables report the coefficient estimates on xi in the specification that uses get any help-newspaper 
as the indicator for literacy level (specification 1). The third columns report the coefficient 
estimates on xi in the specification that uses get any help-form as the indicator for literacy level 
(specification 2), and the fourth columns report the coefficient estimates on xi using get any help-
math as the indicator for literacy level (specification 3). Since all the χ2 statistics reported in 
Table 3 reject the null hypothesis of normality of εi in all specifications, we will only discuss the 
semi-nonparametric estimates of model (1) in the rest of this section.  

4.1 Literacy and Health Status 

As discussed in Section 1, it was expected that people with limited literacy would have poorer 
health. Since the value of self-reported health status (Hi) in model (1) ranges from 1 (excellent) 
to 5 (poor), and the estimates of coefficients on the three indicators of literacy level (get any 
help-newspaper, get any help-forms, and get any help-math) are all positive and statistically 
significant in Table 4, it can be asserted that, holding all else constant, higher levels of prose, 
document, and quantitative literacy are associated with better health. This relationship is 
compatible with what was observed in Table 1 and in line with our expectations.  

4.2 Educational Attainment and Health Status 

Education has been shown to have a positive impact on health. As Deaton (2002) stated, more 
and better education improves health because educated people “have more information about 
health, are more patient, are more forward looking, and have more ability to delay gratification.” 
Empirical evidence also shows that education is protective of health. For example, Grossman and 
Kaestner (1997) pointed out that there is a large and positive correlation between education and 
health, and Lleras-Muney (2005) demonstrated that there is a large causal effect of education on 
health, especially on mortality.  

All the coefficient estimates on educational dummies in Table 4 are negative and statistically 
significant, implying that all other things being equal, individuals with higher educational 
attainment are more likely to have better self-reported health status. Our findings are in 
agreement with results obtained in the literature.  

4.3 Region and Health Status 

Regional disparity in health in the United States has been examined extensively. For example, an 
empirical study by Chen, Roy, Haddix, and Thacker (2010) pointed out that southern states have 
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poorer performance on health measures, such as age-adjusted all-cause mortality. Also, Wang 
and Beydoun (2007) indicated that the prevalence of obesity is highest for both adults and 
children in southern states and lowest in the western states. All of these together signify that 
residents in southern states are not as healthy as those living in other regions.  

Since all the coefficients estimates on regional dummies in Table 4 are negative and mostly 
statistically significant, it can also be concluded that living in the Northeast, Midwest, and West 
is associated with better health than living in the South.  

4.4 Age and Health Status 

It is reasonable to expect humans’ health to decline as they age. The coefficient estimates on age 
dummies reported in Table 4 are all positive and statistically significant, meaning that older 
samples have worse self-reported health status. These findings are consistent with the 
expectation.  

4.5 Race and Health Status 

The literature discovers many examples of racial and ethnic disparities in health. For example, 
the U.S. Department of Health and Human Services (2006a) indicated that the death rate from all 
cancers is 34 percent higher for blacks than for whites. Also, the U.S. Department of Health and 
Human Services (2006b) pointed out that blacks are nearly twice as likely as whites to die from 
diabetes. Moreover, as indicated by the U.S. Centers for Disease Control and Prevention (2004), 
Hispanics and American Indians/Alaska Natives are approximately twice as likely as whites to 
have diabetes. These racial disparities in health could be due to the lower social economic status 
of minority people and/or minority people’s lack of appropriate access to health care.  

Given the five-point scale on the self-reported health status (Hi) in model (1), the positive and 
statistically significant coefficient estimates on the two racial dummies (black and other) in 
Table 4 imply that with all other things being equal, black and most other non-white respondents 
of the NAAL have worse health status than whites do. However, the same claim cannot be made 
for Hispanic respondents because all coefficient estimates on Hispanics are positive but 
statistically insignificant. Our findings are somewhat consistent with those from the literature.  

4.6 Marital Status and Health Status 

The association between marital status and health has been well documented. For instance, 
Verbrugge (1979) showed that compared to single, married, and widowed people, divorced and 
separated people tend to suffer more from acute conditions, have greater short-term disability for 
health problems, and have higher utilization rates of health services. The empirical study by Elo 
and Preston (1996) suggested that, in general, married people have the lowest mortality among 
all age-sex groups. Gazmararian et al. (2000) indicated that married individuals had lower rates 
of depression. One explanation for these results may be that married people are not as stressed as 
non-married ones and thus are happier. Therefore their chances of being engaged in highly risky 
behaviors, which may lead to illness and injury, might be lower. Also, married people in general 
have more social support when they have health problems (Verbrugge, 1979).  
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Our results on the relationship between marital status and health status are extraordinarily 
consistent with earlier studies. All the coefficients on the marital status dummies are positive and 
statistically significant. This result implies that all other things being equal, respondents who 
have never married, separated, divorced, or been widowed have worse health status than do 
married respondents. This suggests that married people are healthier.  

4.7 Gender and Health Status 

As pointed out by Langley (2003), women, who on average live several years longer than men, 
experience more illnesses than men do. Diverse explanations are plausible. For example, medical 
professionals believe this discrepancy is due to differences in biological experience between 
men’s and women’s lives. Women experience events, such as menstruation, pregnancy, 
childbirth, and menopause, that men do not, and these events may have negative impact on 
women’s health. However, sociologists explain women’s poorer health in terms of lifestyle 
differences between men and women. For instance, traditionally many women stay home to raise 
their families, and hence, may have less social support for dealing with worries and frustrations.  

The coefficients on the gender dummy (male) in Table 4 are all negative but statistically 
significant, indicating that all other things being equal, male samples in the NAAL have better 
self-reported status (Hi). This finding conforms to those in the previous studies.  

4.8 Food Stamps and Health Status 

As pointed out by Gibson (2001), one aim of the federal Food Stamp Program is to improve the 
health of low-income families by subsidizing grocery expenses and providing nutrition 
information. Therefore, it is reasonable to expect the receipt of food stamps to be associated with 
better health. However, this hypothesis lacks the support of empirical evidence. For instance, 
holding all else constant, Gibson (2001) does not find a consistently positive relationship 
between participation in the Food Stamp Program and youth health. The empirical study by 
Sentell and Halpin (2006) found that the odds for Food Stamp Program participants to have a 
long-term illness or a condition that keeps them from work are significantly higher than for non-
participants.  

One possible explanation for these findings is that since the Food Stamp Program was designed 
to help low-income families, participants generally have low socio-economic status, and low 
socio-economic status has been found to have negative impact on health (Deaton, 2002). Since 
the value of self-reported health status (Hi) in model (1) ranges from 1 (excellent) to 5 (poor), 
our positive and statistically significant coefficient estimates on the food stamps dummies mean 
that participation in the Food Stamp Program is associated with worse health, which is congruent 
with the conclusion of Sentell and Halpin (2006).  

4.9 Insurance Status and Health Status 

It is reasonable to expect that holding all else constant, an insured individual would have better 
health status than an uninsured individual because it is much easier for an insured individual to 
have appropriate access to health care services. Our estimated coefficients on the health 
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insurance status dummy in Table 4 are all negative and statistically significant. This result 
indicates that an insured person is more likely to have better health status, which is in 
compliance with our expectation.  

4.10 Marginal Effects of Literacy Level on Health 

Although Table 4 reports the semi-nonparametric coefficient estimates on xi in model (1), they 
do not equal the marginal effects of independent variables (Greene, 2008) on Hi. As suggested by 
Greene (2008), we are able to analyze the marginal effect of a dichotomous independent variable 
in an ordered response model such as (1) by comparing the probabilities that result when the 
binary independent variable takes two different values (0 or 1) with the other variables held at 
their sample means. However, since all independent variables in model (1) are binary, it is more 
appropriate to consider the marginal effects of the independent variables in model (1) by looking 
at a representative sample in our data set, as suggested by Greene (2008). Since the goal of our 
study is to evaluate the relationship between literacy and health, we only report the marginal 
impacts of changes in the three literacy indicators for the representative sample in Table 5.  

As Table 5 shows, for a white married female with the educational attainment of less than high 
school, living in the south, aged over 50, who does not participate in the food stamp program, 
and has certain types of medical insurance coverage, insufficient prose, document, and 
quantitative literacy skills decrease the probability that she rates her own health status as 
“excellent,” “very good,” or “good.” In addition, inadequate literacy increases the probability 
that the representative sample rates her health status as “fair” or “poor.” For instance, when the 
representative sample needs help from friends or family members to read a newspaper, the 
probability she rates her health status as “excellent” decreases by 2.4 percent and the probability 
she rates her health status as “poor” increases by 3.7 percent.  

5. Discussion 

Using the 2003 National Assessment of Adult Literacy, we explore the relationship between 
three types of literacy—prose, document, and quantitative—and an individual’s health status. We 
found that people with inadequate literacy have a higher chance of having poor health, while 
those who have adequate literacy have a higher chance of having good health. Our findings 
suggest that improving literacy may be an effective strategy to improve health status.  

Two points regarding this research are worth discussing. First, this study does not take into 
consideration the potential endogeneity of literacy measurement, which may be caused by 
“reverse causation” between health status and literacy level. However, in general, one’s literacy 
level is essentially established in early adulthood and remains stable thereafter; hence, the chance 
that an individual’s literacy level would be affected by health impairments is practically very 
small. Second, it can be argued that since education attainment is positively correlated with 
literacy level, it would be inappropriate to include measures of literacy and educational 
attainment in a regression model as simultaneous independent variables. However, the existing 
literature has shown that education is protective of health, and some studies, such as Baker et al. 
(1997), argued that an individual’s number of years of schooling is not always equivalent to his 
or her level of literacy. Lee, Arozullah, and Cho (2004) showed that education attainment is one 
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of the important confounders that should be controlled when studying the effects of literacy on 
health. Therefore, the measure of an individual’s education attainment is included in our ordered 
response model (1) as an independent variable.  

Some limitations of the study should be noted. First, the outcome variable of our ordered 
response model, an individual’s overall health status, is self-reported. This kind of measurement, 
although standard in the literature (e.g. Baker et al., 1997), can suffer from validation and 
measurement error due to social desirability. This problem can be minimized with questions that 
are less direct and that more objectively measure one’s health status. Second, NAAL assessed 
both general and health literacy. As suggested by Sentell and Halpin (2006), using the NAAL 
data could allow us to compare the effect of general functional literacy on health with that of 
health literacy on health. However, since the NAAL is unable to provide information regarding 
the level of health literacy for individual interviewees, this study does not follow that suggestion. 
If future large-scale surveys measure individual health literacy levels, it would be interesting to 
investigate the relationship between health literacy and health outcomes, since that could provide 
insights into a possible causal pathway of health disparities.  
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Table 1. Self-Reported Overall Health by Literacy Level  

   Self-Reported Overall Health, in % 

  Number Excellent Very good Good Fair Poor 

Get help from family/friends to read newspaper     

 A lot 853 13.5  25.0  25.6  23.9  12.1  

 Some 1,603 18.9  31.8  27.4  16.0  5.9  

 A little 2,255 21.3  34.4  27.3  12.4  4.7  

 None 13,213 26.0  36.1  23.7  10.6  3.7  

Get help from family/friends to fill out forms     

 A lot 1,774 16.5  24.6  25.2  21.3  12.3  

 Some 2,431 20.3  34.1  28.2  13.2  4.2  

 A little 3,315 23.1  36.8  25.3  11.1  3.7  

 None 10,404 26.8  36.3  23.3  10.3  3.3  

Get help from family/friends to do basic math     

 A lot 849 15.3  25.7  24.5  21.8  12.7  

 Some 1,064 19.0  31.8  25.7  17.1  6.5  

 A little 1,316 17.1  34.4  28.3  15.2  5.0  

 None 14,695 25.7  35.8  24.1  10.7  3.7  
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Table 2. Characteristics of Valid Respondents  

  Number  Mean  Std. Dev.  
Health status (Hi) 17,924  2.374  1.105  
Prose literacy      
 Get any help-newspaper 4,711  0.263  0.440  
Document literacy      
 Get any help-forms 7,520  0.420  0.493  
Quantitative literacy       
 Get any help-math 3,229  0.180  0.384  
Educational attainment       
 Less than high school (reference) 4,287  0.239  0.427  
 High school graduate 4,567  0.255  0.436  
 Some college 5,287  0.295  0.456  
 College and above 3,783  0.211  0.408  
Age       
 16-24 (reference) 2,908  0.162  0.369  
 25-39 5,233  0.292  0.455  
 40-49 3,505  0.196  0.397  
 50+ 6,278  0.350  0.477  
Gender       
 Male 7,734  0.431  0.495  
Race/Ethnicity       
 White (reference) 10,562  0.589  0.492  
 Black 3,404  0.190  0.392  
 Hispanic 3,059  0.171  0.376  
 Other 899  0.050  0.218  
Census region       
 Northeast 3,612  0.202  0.401  
 Midwest 3,505  0.196  0.397  
 South (reference) 8,070  0.450  0.498  
 West 2,737  0.153  0.360  
Marital status       
 Never married 4,867  0.272  0.445  
 Married or cohabitating (reference) 8,686  0.485  0.500  
 Separated, divorced, or widowed 4,371  0.244  0.429  
Food stamps in past 12 months       
 Yes 1,977  0.110  0.313  
Medical insurance or similar program       
 Yes 14,080  0.786  0.410  
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Table 3. Ordered Probit Estimation of Model (1) 
  Specification 1 Specification 2 Specification 3 

  (Prose Literacy) (Document Literacy) (Quantitative 
Literacy) 

  (n=17,924) (n=17,924) (n=17,924) 
  Coeff. Std. Err. Coeff. Std. Err. Coeff. Std. Err. 
Literacy indicators       

 Get any help-newspaper, Get any 
help-forms, or Get any help-math  0.173 (0.019)** 0.173 (0.017)** 0.177 (0.022)** 

Educational attainment (reference: Less than high school)     
 High school graduate -0.217 (0.024)** -0.218 (0.024)** -0.220 (0.024)** 
 Some college -0.383 (0.024)** -0.380 (0.024)** -0.385 (0.024)** 
 College and above -0.812 (0.027)** -0.802 (0.027)** -0.814 (0.027)** 
Census region (reference: South)       
 Northeast -0.139 (0.022)** -0.138 (0.022)** -0.133 (0.022)** 
 Midwest -0.086 (0.022)** -0.087 (0.022)** -0.085 (0.022)** 
 West -0.031 (0.025) -0.028 (0.025) -0.029 (0.025) 
Age (reference: 16-24)       
 25-39 0.347 (0.028)** 0.365 (0.028)** 0.342 (0.028)** 
 40-49 0.586 (0.031)** 0.607 (0.031)** 0.579 (0.031)** 
 50+ 0.968 (0.030)** 0.982 (0.030)** 0.961 (0.030)** 
Race/Ethnicity (reference: White)       
 Black 0.050 (0.022)** 0.066 (0.022)** 0.051 (0.022)** 
 Hispanic 0.005 (0.025) 0.023 (0.025) 0.016 (0.025) 
 Other 0.132 (0.038)** 0.134 (0.038)** 0.135 (0.038)** 
Marital status (reference: Married or cohabitating)      
 Never married 0.050 (0.023)** 0.051 (0.023)** 0.049 (0.023)** 
 Separated, divorced, or widowed 0.158 (0.021)** 0.160 (0.021)** 0.153 (0.021)** 
Male -0.033 (0.016)** -0.043 (0.016)** -0.033 (0.016)** 
Food stamps in past 12 months 0.483 (0.027)** 0.485 (0.027)** 0.482 (0.027)** 
Having Medical insurance or similar 
program -0.045 (0.021)** -0.052 (0.021)** -0.043 (0.021)** 

μ1 -0.504 (0.039)** -0.463 (0.039)** -0.521 (0.038)** 
μ2 0.526 (0.039)** 0.568 (0.039)** 0.508 (0.038)** 
μ3 1.386 (0.039)** 1.428 (0.040)** 1.368 (0.039)** 
μ4 2.227 (0.042)** 2.270 (0.043)** 2.209 (0.042)** 

Log-likelihood -24117.346  -24106.838  -24125.230  
Normality Test (χ3

2) 140.219 (p=0.000) 136.347 (p=0.000) 145.031 (p=0.000) 
Note: ** indicates 5% significant level.
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Table 4. Semi-nonparametric Estimation of Ordered Response Model (1) 

  Specification 1 Specification 2 Specification 3 

  (Prose Literacy) (Document Literacy) (Quantitative 
Literacy) 

  (n=17,924) (n=17,924) (n=17,924) 
  Coeff. Std. Err. Coeff. Std. Err. Coeff. Std. Err. 
Literacy indicator       

 Get any help-newspaper, Get any 
help-forms, or Get any help-math 0.220 (0.031)** 0.216 (0.029)** 0.218 (0.034)** 

Educational attainment (reference: Less than high school)     
 High school graduate -0.303 (0.037)** -0.301 (0.037)** -0.296 (0.039)** 
 Some college -0.534 (0.048)** -0.526 (0.048)** -0.515 (0.055)** 
 College and above -1.102 (0.085)** -1.078 (0.085)** -1.059 (0.100)** 
Census region (reference: South)       
 Northeast -0.175 (0.032)** -0.173 (0.032)** -0.160 (0.032)** 
 Midwest -0.106 (0.030)** -0.105 (0.030)** -0.102 (0.030)** 
 West -0.038 (0.033) -0.034 (0.033) -0.034 (0.032) 
Age (reference: 16-24)       
 25-39 0.448 (0.050)** 0.466 (0.051)** 0.425 (0.052)** 
 40-49 0.783 (0.072)** 0.798 (0.074)** 0.742 (0.079)** 
 50+ 1.310 (0.105)** 1.312 (0.107)** 1.247 (0.120)** 
Race/Ethnicity (reference: White)       
 Black 0.081 (0.030)** 0.099 (0.030)** 0.079 (0.029)** 
 Hispanic 0.036 (0.033) 0.060 (0.033)* 0.051 (0.032) 
 Other 0.200 (0.053)** 0.201 (0.052)** 0.195 (0.051)** 
Marital status (reference: Married or cohabitating)      
 Never married 0.063 (0.031)** 0.062 (0.031)** 0.058 (0.030)* 
 Separated, divorced, or widowed 0.218 (0.032)** 0.217 (0.032)** 0.203 (0.032)** 
Male -0.043 (0.023)* -0.054 (0.023)** -0.041 (0.022)* 
Food stamps in past 12 months 0.664 (0.060)** 0.660 (0.060)** 0.637 (0.067)** 
Having Medical insurance or similar 
program -0.053 (0.028)* -0.062 (0.028)** -0.050 (0.027)* 

μ1 -0.504 (fixed) -0.463 (fixed) -0.521 (fixed) 
μ2 1.002 (0.111)** 1.018 (0.112)** 0.918 (0.131)** 
μ3 2.097 (0.189)** 2.100 (0.191)** 1.965 (0.225)** 
μ4 3.137 (0.264)** 3.133 (0.266)** 2.960 (0.314)** 

Log-likelihood -24047.237  -24038.665  -24052.714  
Note: * indicate 10% significant level; ** indicates 5% significant level. 
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Table 5. Marginal Effects of Literacy Variables on Overall Health Status 

  Prob[Hi =1] Prob[Hi =2] Prob[Hi =3] Prob[Hi =4] Prob[Hi =5] 

Prose literacy    

 Get any help-newspaper= 0 0.102 0.245 0.312 0.242 0.100 

 Get any help-newspaper= 1 0.078 0.220 0.292 0.273 0.137 

 Change -0.024 -0.025 -0.020 0.031 0.037

Document literacy    

 Get any help-forms = 0 0.107 0.248 0.316 0.235 0.094 

 Get any help-forms = 1 0.084 0.221 0.299 0.267 0.128 

 Change -0.023 -0.027 -0.017 0.032 0.034 

Quantitative literacy    

 Get any help-math = 0 0.102 0.240 0.311 0.244 0.103 

 Get any help-math = 1 0.079 0.213 0.291 0.275 0.141 

 Change -0.023 -0.027 -0.020 0.031 0.038

 Note: Hi indicates an individual’s overall health status; 1=Excellent; 2=Very good; 3=Good; 4=Fair; 
5=Poor. 

 

 

 


