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The Contribution of Health Literacy to 

Disparities in Self-Rated Health Status and 

Preventive Health Behaviors in Older Adults

ABSTRACT
PURPOSE Health literacy is associated with a range of poor health-related 
outcomes. Evidence that health literacy contributes to disparities in health is 
minimal and based on brief screening instruments that have limited ability to 
assess health literacy. The purpose of this study was to assess whether health 
literacy contributes, through mediation, to racial/ethnic and education-related 
disparities in self-rated health status and preventive health behaviors among 
older adults.

METHODS We undertook a cross-sectional study of a nationally representative 
sample of 2,668 US adults aged 65 years and older from the 2003 National 
Assessment of Adult Literacy. Multiple regression analysis was used to assess for 
evidence of mediation.

RESULTS Of older adults in the United States, 29% reported fair or poor health 
status, and 27% to 39% reported not utilizing 3 recommended preventive health 
care services in the year preceding the assessment (infl uenza vaccination 27%, 
mammography 34%, dental checkup 39%). Health literacy and the 4 health out-
comes (self-rated health status and utilization of the 3 preventive health care ser-
vices) varied by race/ethnicity and educational attainment. Regression analyses 
indicated that, after controlling for potential confounders, health literacy signifi -
cantly mediated both racial/ethnic and education-related disparities in self-rated 
health status and receipt of infl uenza vaccination, but only education-related 
disparities in receipt of mammography and dental care.

CONCLUSIONS Health literacy contributes to disparities associated with race/eth-
nicity and educational attainment in self-rated health and some preventive health 
behaviors among older adults. Interventions addressing low health literacy may 
reduce these disparities.

Ann Fam Med 2009;7:204-211. DOI: 10.1370/afm.940.

INTRODUCTION

A
dults aged 65 years and older represent the largest single group 

in the United States who have limited general literacy and health 

literacy skills.1,2 Simultaneously, the elderly have the highest pro-

portion of chronic illness of any age-group. If they are used, health care 

services for preventable illnesses are effective in reducing morbidity and 

mortality among older adults.3 The elderly, however, comprise a vulner-

able population that is negatively affected by limited health literacy, which 

creates barriers to the use of these preventive services.4,5

Signifi cant differences in health status and preventive care utilization 

among older adults are well documented.5-9 Particularly troubling are 

disparities in the use and delivery of immunizations and cancer screening 

related to race/ethnicity and educational attainment.6-12 It is commonly 

thought that health literacy (the ability to use health information from 
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any source to make appropriate health decisions) is an 

important contributor to these disparities.13,14 Despite 

calls for research in this area, there has been little 

effort to assess formally the contribution of health 

literacy to disparities in health.3,15,16 The only study 

that has addressed this question directly was limited 

to members of a single regional insurance carrier.16 

In addition, limitations in the screening instruments 

widely used to estimate health literacy undermine the 

importance of previous fi ndings. These brief instru-

ments are convenient for large studies that primarily 

aim to assess health outcomes.17-20 Rather than measur-

ing health literacy skills directly, these instruments 

estimate reading skills in the health context.13,20,21 That 

is, they have limited ability to assess the functional 

capacity of an adult to use printed and written health-

related materials to perform a range of health-related 

tasks, a critical component of health literacy.15,21,22 

Although these instruments have been crucial in build-

ing an evidence base for the link between literacy and 

health outcomes, additional research using more-rigor-

ous measures of health literacy are needed to confi rm 

previous studies and solidify this developing fi eld.22-25

The current study makes use of data from the 

health literacy component of the 2003 National 

Assessment of Adult Literacy (NAAL) to test the 

hypothesis that health-related print literacy contrib-

utes to racial/ethnic and education-related disparities 

in self-rated health status and the receipt of 3 pre-

ventive health services in a nationally representative 

sample of older Americans: infl uenza vaccination, 

mammography, and dental care.

METHODS
Details regarding sample selection, response rate, and 

interview procedure have been reported elsewhere.2 

The 2,668 nonincarcerated adults aged 65 years and 

older who were included in this study were among the 

more than 18,000 adults comprising the household 

sample of the 2003 NAAL. The NAAL household 

sample, representative of all adults aged 16 and older 

living in US households, was selected using a 4-stage 

stratifi ed area design. Area segments classifi ed as 

minority (ie, more than 25% black or Hispanic) were 

oversampled. The overall weighted response rate for 

the household sample was 62.1%.

A sample of more than 1,000 individuals from the 

nation’s federal and state prisons was not included in 

this study because these adults were not asked about 

preventive health practices. Additionally, we excluded 

adults who could not be interviewed because of lan-

guage barriers or mental disability (about 3% of the 

NAAL household sample).

Procedure
From March 2003 through January 2004, approximately 

400 trained interviewers (including those bilingual in 

English and Spanish) visited households to select and 

privately interview adults. The background question-

naires were administered orally in either English or 

Spanish, whichever language the participant chose. The 

oral administration and the Spanish-language option 

enabled more adults at the low end of the literacy con-

tinuum to understand and answer the questions about 

their backgrounds. Upon completion of the background 

questionnaires, participants were given booklets con-

taining literacy assessment questions, all of which were 

in English. Participants generally completed the back-

ground interviews and assessments in about 90 minutes.

Measures
The NAAL instruments relevant to this study are (1) 

the background questionnaire, which included items 

relating to health status and behaviors, and (2) the 

health literacy component of the main literacy assess-

ment. NAAL participants rated their current health on 

a 5-point scale (excellent, very good, good, fair, poor). 

Self-rated health status predicts disability and overall 

health status measured objectively.26 In addition, par-

ticipants were asked whether they had been vaccinated 

against infl uenza, had visited a dentist, and (for female 

participants) had received a mammogram in the year 

preceding the assessment. The answers to the preven-

tive health behaviors questions were categorized as yes 

or no based on the participants’ responses. The back-

ground questionnaire included a range of self-reported 

demographic characteristics.

Development of the NAAL health literacy scale and 

the performance levels are detailed elsewhere.2,27 Briefl y, 

the main NAAL assessment included 152 items or tasks, 

28 of which were health-related and constituted the 

health literacy assessment. Two of the 28 health-related 

tasks were repeated from the 1992 National Adult 

Literacy Survey (NALS) administered by the National 

Center for Education Statistics (NCES). 

Every task was classifi ed as 1 of the basic literacy 

types measured by NAAL—prose literacy (eg, read-

ing a consent form), document literacy (eg, fi lling out 

a health insurance form), or quantitative literacy (eg, 

calculating a health care bill). Participant responses to 

the 28 health-related tasks (12 prose, 12 document, and 

4 quantitative items) were combined to yield a single 

health literacy score. To facilitate meaningful reporting 

of adult performance, NAAL grouped health literacy 

scores into 4 performance levels: below basic, basic, 

intermediate, and profi cient.

The materials used for the health-related tasks were 

everyday texts and documents either in their original 
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form or reproduced in assessment booklets. The tasks 

were organized around 3 domains of health and health 

care information and services: clinical (eg, understand-

ing dosing instructions for medication), preventive (eg, 

understanding guidelines for age-appropriate preven-

tive health services), and navigation of the health care 

system (eg, determining eligibility for public assistance 

programs). Designed to measure functional literacy, 

none of the tasks required knowledge of specialized 

health terminology.

Potentially confounding demographic variables 

were identifi ed a priori through a review of the lit-

erature on literacy and health in older adults. Demo-

graphic variables were age, sex, income, nativity (US 

born), and marital status.7-12,13

Statistical Analysis
Statistical analyses, which included the health literacy 

measure, were carried out using AM software,28 the 

only software that can be used for secondary analyses 

of the NAAL literacy data with its complex sampling 

design. This software estimates regression models 

involving a literacy variable through the marginal 

maximum likelihood (MML) method.29 The MML 

method was used because the NAAL used a balanced 

incomplete block spiraling design (that is, administer-

ing each participant about 40 of the 152 

assessment tasks) to reduce the burden 

on individual participants while ensuring 

full content coverage from an aggre-

gate perspective. Because not everyone 

received the full set of assessment tasks, 

large measurement errors make it inap-

propriate to estimate the literacy of 

individuals. The MML direct estimation 

procedure represents each respondent’s 

literacy profi ciency as a probability 

distribution over all possible scores and 

uses these probability distributions in the 

estimation process.30 Health literacy was 

measured on the item response theory 

(IRT) theta scale, typically ranging from 

–3 to 3. The theta scale can be trans-

formed to a 0 to 500 metric, as is done 

in all NAAL publications of NCES, as 

follows: θ* = 51.99 × θ + 247.37, where θ is 

the scale from IRT item calibration and 

θ* is the 0 to 500 scale. 

Assessment of the potential media-

tion effect of health literacy was assessed 

using the criteria of Barron and Ken-

ney.31 The hypothesized mediation 

model guiding this analysis is displayed 

in Figure 1. To satisfy the criteria for 

mediation, (1) the association of the primary inde-

pendent variable (race/ethnicity and education) with 

the potential mediator (health literacy) must be sig-

nifi cant (ie, a ≠ 0 in the fi gure); (2) the association of 

the primary independent variable (race/ethnicity and 

education) with the dependent variable (health status 

or each of the 3 preventive health behaviors) must be 

signifi cant (ie, c ≠ 0); and (3) the mediator (health lit-

eracy) must be signifi cantly associated with the depen-

dent variable controlling for the primary independent 

variable (ie, b ≠ 0). If these requirements are satisfi ed in 

the predicted direction, and the association between 

the primary independent variable and the dependent 

variable is signifi cantly reduced with the inclusion of 

the potential mediator in the model (ie, c’ is statistically 

smaller than c), mediation is said to have occurred. The 

signifi cance of the mediation effect of health literacy 

was tested using the Sobel test.32,33

Potential confounding demographic variables were 

assessed for association with the independent variables 

(P <.05). Variables were included in multiple regression 

models only if they had an association with race/ethnic-

ity or educational attainment. Conceptually, mediation 

and confounding are distinct.34 The mediation model 

assumes a pathway, in which an independent variable 

affects a mediator, which in turn affects a dependent 

 Figure 1. Conceptual model: the mediation effect of health 
literacy on racial/ethnic and educational disparities in health 
and preventive health behaviors in older adults.  
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variable. In contrast, a confounding variable does not lie 

in a causal pathway between the independent and the 

dependent variable, even though it is statistically asso-

ciated with both. For this reason, it is crucial to identify 

potential confounding variables and account for their 

effects in statistical models (by controlling for them) 

when assessing potential mediators, so that the inde-

pendent effect of mediation can be elucidated.

All analyses were conducted based on weighted 

data adjusted for unequal probability of selection and 

nonresponse. A P value of .05 was used to determine 

statistical signifi cance.

RESULTS
As shown in Table 1 most adults aged 65 and older 

were non-Hispanic white (85.3%), more than one-half 

(55.2%) were between the ages of 65 and 74 years, and 

55.1% were female. Their socioeconomic status was 

diverse, with 18.4% in poverty and 24.3% lacking a 

high school diploma. In addition, 92.2% were born in 

the United States. Approximately one-third (29.3%) of 

these older adults reported poor or fair health status in 

2003; simultaneously, 27.7% to 39.3%% reported not 

utilizing the targeted preventive health services—infl u-

enza vaccination, mammography, and dental care—in 

the year preceding the assessment. Signifi cant racial/

ethnic and education-associated disparities were found 

in bivariate analysis of unadjusted rates of self-reported 

health and most of the preventive health behaviors 

examined (Table 2). Black and Latino respondents 

were about 1.5 times more likely to report fair or poor 

health than white respondents. Likewise, older adults 

with less than high school educational attainment 

were 2.4 times as likely to report fair or poor health 

than those with greater than high school attainment 

(48% vs 20%). For reported preventive health behav-

iors, black older adults were less likely than whites to 

have had an infl uenza vaccination or dental check up, 

but not mammography. Latinos were not signifi cantly 

different from the other 2 groups. Older adults with 

less than high school educational attainment were less 

likely to have received all of these services than those 

with greater than high school attainment.

To determine whether health literacy satisfi ed the 

fi rst criterion of a potential mediator, we tested the 

association of the 2 primary independent variables, 

race/ethnicity and educational attainment, with the 

health literacy score. Bivariate analyses (not displayed) 

without controlling for confounding variables showed 

that white older adults had an average health literacy 

score of 220 (within the basic level), which was sig-

nifi cantly higher than the averages of the black older 

adults (172, within the below basic level) and the 

Table 1. Characteristics of Older Adults in 
Households by Dependent and Independent 
Variables

Variables Frequencya

Weighted 
Percentage 

(SE)

Independent Variables

Health literacy level 

Below basic 950 29.0 (1.4)

Basic 736 29.5 (0.8)

Intermediate 894 38.2 (1.3)

Profi cient 85 3.3 (0.5)

Race/ethnicity

White (non-Hispanic) 2,037 85.3 (1.3)

Black (non-Hispanic) 352 7.3 (0.9)

Latino/Hispanic 209 5.1 (1.0)

Other 70 2.3 (0.7)

Education

>High school 987 37.3 (1.5)

High schoolb 788 38.5 (1.4)

<High school 888 24.3 (1.4)

Age 

65-74 y 1,439 55.2 (1.2)

75-84 y 988 36.5 (1.1)

85+ y 241 8.3 (0.8)

Sex

Male 1,036 44.9 (1.1)

Female 1,632 55.1 (1.1)

Income

Above 175% threshold 1,141 58.6 (1.6)

100%-175% above threshold 594 23.0 (1.4)

Below poverty threshold 584 18.4 (1.3)

Nativity 

US born 2,421 92.2 (0.9)

Foreign born 246 7.8 (0.9)

Dependent Variables

Self-rated health status

Fair/poor 887 29.3 (1.1)

Excellent/very good/good 1,777 70.7 (1.1)

Infl uenza vaccinationc

No 793 27.7 (1.4)

Yes 1,866 72.3 (1.4)

Mammogramc

No 576 34.0 (1.7)

Yes 1,041 66.0 (1.7)

Dental checkupc

No 1,154 39.3 (1.6)

Yes 1,506 60.7 (1.6)

Note: Standard errors are in parentheses. Detail may not sum to totals because 
of rounding. Older adults are defi ned as people aged 65 years and older liv-
ing in households. 

Source: Data used are from the 2003 National Assessment of Adult Literacy, 
conducted by the National Center for Education Statistics, Institute of Educa-
tion Sciences, US Department of Education.

a Unweighted absolute frequency in sample.
b High school diploma or equivalency degree.
c Self-reported utilization of care in the year preceding the assessment.
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Hispanic older adults (143, within the below basic 

level). Likewise, a gradient was seen in the average 

health literacy scores by educational attainment, with 

“greater than high school” at the high end (237, within 

the intermediate level), followed by “high school or 

equivalency” (214, within the basic level), and with 

“less than high school attainment” (167, within the 

below basic level) at the low end. The signifi cant 

association of race/ethnicity or educational attain-

ment with health literacy scores was also confi rmed 

through multiple regressions that controlled for sev-

eral confounding variables— age, household income, 

nativity, and marriage status (Supplemental Table 1, 

available online at http://www.annfammed.

org/cgi/content/full/7/3/204/DC1).

To determine whether the second criterion of 

a potential mediator was satisfi ed, the associations of 

race/ethnicity and educational attainment with each 

of the health outcomes were assessed after statistical 

adjustment. MML probit regressions were used to con-

trol for potential confounding factors and to examine 

the adjusted relationship of race/ethnicity and educa-

tion to health status and preventive health behaviors 

(Table 3, model A). The likelihood of fair or poor 

self-rated health was greater for blacks than whites and 

for those with less than high school attainment than 

for those with more than high school attainment. This 

pattern of disparity was also evident in the utilization 

of infl uenza vaccination.

Black and Latina women were not less likely to 

utilize mammography or dental care services (in fact, 

Latinas were more likely than white women to report 

a mammogram). A disparity was observed for edu-

cational attainment, however—older adults with less 

than high school attainment as 

well as those with only a high 

school or equivalent degree 

were less likely to receive a 

mammogram or dental care 

than older adults with more 

than high school attainment.

To determine whether 

health literacy contributed to 

the disparities identifi ed, we 

then added health literacy to 

the previous regression models 

to fi nd out whether health lit-

eracy was signifi cantly associ-

ated with each health outcome, 

while controlling for the pri-

mary independent variables, 

and whether the β coeffi cients 

estimating the association of 

race/ethnicity or educational 

attainment with the health outcomes were reduced 

compared with the regression models without health 

literacy. As shown in columns with a heading of B in 

Table 3, there was an independent association between 

increased health literacy and the likelihood that an 

older adult would report good or better health, or hav-

ing received infl uenza vaccination, mammography, or 

dental care in the year preceding the assessment. There 

was also a reduction in the association of race/ethnicity 

(black vs white) with health status and infl uenza vacci-

nation, as well as in the association between educational 

attainment and all of the health outcomes. These results 

indicated mediation effects of health literacy. The 

Sobel test was then carried out to check for signifi cant 

mediation by health literacy of the 2 racial/ethnic and 4 

education-related health disparities that met criteria for 

possible mediation. As shown in Supplemental Table 2 

(available online at: http://www.annfammed.org/

cgi/content/full/7/3/204/DC1), all the Sobel tests 

for these 6 cases showed statistically signifi cant 

(P <.001) mediation by health literacy.

DISCUSSION
The fi ndings from this study provide evidence that one 

component of health literacy, namely, health-related 

print literacy, signifi cantly mediates racial/ethnic (black 

vs white) disparities in self-rated health status and 

receiving an infl uenza vaccination, as well as contrib-

utes to the education-related disparities in self-rated 

health status and utilization of infl uenza vaccination, 

mammography, and dental care services.

Our fi ndings are consistent with those of a previous 

analysis of the data from assessment of general literacy 

Table 2. Percentage of US Adults Aged 65 Years and Older Reporting 
Poor or Fair Self-Reported Health and Utilization of Preventive Care 
Services by Race/Ethnicity and Educational Attainment

Variable

Poor or Fair
Self-rated 

Health Status 
% (95% CI)

Infl uenza 
Vaccination
% (95% CI)

Mammogram
% (95% CI)

Dental 
Checkup

% (95% CI)

Race/ethnicity

White 27 (24-29)b 74 (71-77)b 65 (62-69) 63 (59-66)b

Black 49 (41-56)b 59 (53-65)b 68 (58-77) 44 (38-51)b 

Hispanic 41 (32-50)b 63 (52-73)b 75 (68-82) 56 (46-65)b

Educational attainment

>High School 20 (16-24)b 76 (72-80)b 76 (71-81)b 77 (73-81)b

High Schoola 27 (23-30)b 74 (68-78)b 62 (56-68)b 60 (56-65)b 

<High School 48 (43-53)b 64 (59-69)b 59 (53-65)b 35 (30-40)b 

Source: Data used are from the 2003 National Assessment of Adult Literacy, conducted by the National Center for 
Education Statistics, Institute of Education Sciences, US Department of Education.

a High school diploma or equivalency degree.
b P <.05.
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in a nationally representative sample of all US adults, 

which found that the importance of race (black vs 

white) and education in explaining disparities in work-

impairing conditions and long-term illnesses declined 

when general literacy was considered.35 Health literacy 

is a distinct contextual literacy domain effected by gen-

eral literacy skill; it also brings together a unique range 

of skills needed for successful functioning in the health 

care setting.21,22 Further research is needed to determine 

to what extent a measure of health-related print literacy, 

such as the NAAL health literacy assessment, identi-

fi es skills that are truly distinct from general literacy.36 

Another study found that among older adults enrolled 

in a single regional insurance plan, low health literacy, 

estimated by a widely used brief screening instrument 

measuring health-related reading skills, mediated dis-

parities in health status and receipt of infl uenza vac-

cination that were associated with race/ethnicity and 

Table 3. Results From Probit Regression Models Used to Examine the Mediation Effect of Health 
Literacy on Disparities in Selected Health Outcomes Related to Race/Ethnicity and Educational 
Attainment (Model A = Without Health Literacy, Model B = With Health Literacy)

Variable

Self-Rated Health 
Status
β (SE)

Infl uenza 
Vaccination

β (SE)
Mammogram

β (SE)
Dental Checkup

β (SE)

A B A B A B A B

Race/ethnicity

White Ref Ref Ref Ref Ref Ref Ref Ref

Black –0.34a

(0.11)
–0.24a

(0.04)
–0.24a

(0.10)
–0.18a

(0.04)
0.23

(0.15)
0.28a

(0.06)
–0.13
(0.11)

–0.04
(0.04)

Latino/Hispanic 0.02
(0.14)

0.21a

(0.07)
–0.04
(0.16)

0.08
(0.07)

0.57a

(0.19)
0.70a

(0.07)
0.19

(0.14)
0.35a

(0.05)
Other –0.11

(0.30)
–0.09
(0.10)

0.22
(0.19)

0.24a

(0.08)
–0.01
(0.25)

0.02
(0.09)

–0.21
(0.32)

–0.20
(0.12)

Education

>High school Ref Ref Ref Ref Ref Ref Ref Ref

High school or equivalency –0.17
(0.11)

–0.08
(0.05)

–0.08
(0.10)

–0.03
(0.04)

–0.40a

(0.14)
–0.36a

(0.06)
–0.39a

(0.10)
–0.31a

(0.04)
<High school –0.56a

(0.12)
–0.36a

(0.05)
–0.31a

(0.11)
–0.18a

(0.05)
–0.60a

(0.13)
–0.46a

(0.06)
–0.97a

(0.12)
–0.80a

(0.05)
Health literacyb – 0.23a

(0.03)
– 0.14a

(0.02)
– 0.17a

(0.04)
– 0.20a

(0.03)
Age –0.02a

(0.006)
–0.01a

(0.003)
0.03a

(0.006)
0.03a

(0.003)
–0.01
(0.007)

–0.006
(0.003)

0.008
(0.005)

0.02a

(0.002)
Sexc

Male Ref Ref Ref Ref – – Ref Ref

Female 0.19a

(0.08)
0.15a

(0.03)
0.04

(0.08)
0.01

(0.03)
– – 0.12

(0.08)
0.07a

(0.03)
Income

>175% of poverty level Ref Ref Ref Ref Ref Ref Ref Ref

100%-175% poverty level –0.39a

(0.11)
–0.32a

(0.04)
–0.07
(0.10)

–0.03
(0.04)

–0.23
(0.12)

–0.18a

(0.05)
–0.55a

(0.10)
–0.49a

(0.04)
<Poverty level –0.62a

(0.11)
–0.50a

(0.05)
–0.23a

(0.10)
–0.16a

(0.05)
–0.14
(0.13)

0.04
(0.05)

–0.54a

(0.13)
–0.43a

(0.06)
Nativity

US born Ref Ref Ref Ref Ref Ref Ref Ref

Foreign born –0.03
(0.17)

0.10
(0.07)

–0.24
(0.13)

–0.16a

(0.05)
–0.12
(0.22)

0.04
(0.10)

0.18
(0.15)

0.30a

(0.06)
Constant 2.34a

(0.50)
1.77a

(0.22)
–1.13a

(0.45)
–1.52a

(0.19)
1.77a

(0.52)
1.32a

(0.25)
0.22

(0.35)
–0.33a

(0.16)

MML = marginal maximum likelihood. 

Note: Standard errors are in parentheses. Three decimal places were kept when reporting standard error estimates of age. The small estimates were due to a much 
larger unit of age compared with other independent variables. Model A has self-rated health status or utilization of each of the preventive health services as the 
dependent variable, race/ethnicity and educational attainment as the independent variable, and 4 demographic variables as covariates. Model B adds health literacy as 
an independent variable. 

Source: Data used are from the 2003 National Assessment of Adult Literacy, conducted by the National Center for Education Statistics, Institute of Education Sciences, 
US Department of Education.

a Statistically signifi cant regression coeffi cients in each model at the α level of .05.
b In the MML probit model, health literacy was measured on the item response theory (IRT) θ scale, typically ranging from –3 to 3.
c Sex is not included in the probit model for mammogram.
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education.16 The current study not only confi rms these 

results but extends them to additional preventive health 

measures and to a representative sample of the US 

elderly population. Importantly, our study used a direct 

measure of health-related print literacy skills, rather 

than one of the limited brief screening instruments that 

have been used for studies of health literacy.17,19

Our fi nding that health literacy mediates some 

disparities in preventive health care utilization adds 

important information to the growing understand-

ing of the role of health literacy in the health of older 

adults. Racial/ethnic disparities in health care utiliza-

tion often overlap with those associated with educa-

tional attainment but are generally independent.15,37 

The fi nding that health literacy was associated with 

disparities between black and white older adults, but 

not between Hispanics and whites, is consistent with 

fi ndings of previous studies.16,35 Our observation that 

health literacy mediated a wider range of education-

related disparities than racial/ethnic disparities may be 

related to a closer link between education and literacy 

than race and literacy. This difference also suggests 

that health literacy interventions may be more useful 

for the reduction of some disparities than for others (ie, 

racial/ethnic disparities in receipt of infl uenza vaccina-

tion compared with dental care).

An important limitation of the current study (and 

all assessments of health literacy) is that the NAAL 

health literacy measure does not measure all the pro-

posed domains of the health literacy construct. Health-

related oral literacy (using spoken language for health 

communication) has been proposed as another major 

component of health literacy (although we are not 

aware of any studies that have assessed this skill).21,22 

Oral communication is clearly important for interac-

tion with the health care delivery system, but it is not 

entirely independent of print literacy. There are obvi-

ous differences between health-related written and oral 

texts. For example, in written text more information is 

lexical and integrated, whereas in oral language infor-

mation tends to be fragmented, which makes com-

prehension more challenging. On the other hand, the 

oral mode uses colloquial language, prosody, and ges-

tures—all of which facilitate comprehension. Further 

studies are needed to determine whether the ability 

to communicate orally with health care clinicians has 

the same association with health outcomes and health 

disparities as the ability to comprehend written health-

related materials. Our study also does not directly 

assess the mechanisms by which low health literacy 

might result in disparities in health status and preven-

tive health care utilization. There is a wide range of 

potential mechanisms that might vary based on the 

particular health outcome and that are critical because 

of their implications for interventions. Because current 

poor health status refl ects chronic disease, its relation-

ship with health literacy is presumed to be the result 

of negative effects of low health literacy throughout 

life. The consistent fi nding that literacy and health 

literacy contribute to the disparity between black and 

white adults in health status suggests that a life course 

perspective is warranted for future studies of the role 

of health literacy in the development and management 

of chronic conditions. Research in disparities of use of 

preventive care services should also consider the psy-

chosocial aspects of low health literacy in adults.37-39

Our fi ndings provide evidence that health-related 

print literacy is a mediator of (1) the race/ethnicity-

associated disparity in self-rated health status and 

receipt of infl uenza vaccination, and of (2) the educa-

tion-related disparity in these outcomes, as well as the 

receipt of mammography and dental care services. 

Based on these results, further investigations should 

be undertaken to determine whether reducing the 

obstacles to the health care associated with low health 

literacy results in reduced disparities in these health 

outcomes. Few intervention studies have addressed 

health literacy issues specifi cally to guide recom-

mendations.24 Randomized trials have shown benefi ts 

of programs designed to address obstacles faced by 

patients in care for chronic illness.25 Efforts to reduce 

literacy-related obstacles to health care might address 

the skills and demands of health literacy by improv-

ing the health-related print literacy of older adults and 

reduce the reading level required by print materials 

targeting older adults.22

To read or post commentaries in response to this article, see it 
online at http://www.annfammed.org/cgi/content/full/7/3/204.

Key words: Aged; preventive health services; educational status; vac-
cination; oral health
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