Barry D. Weiss, MD, and Raymond Palmer, PhD
Objectives: Previous research established that low literacy is independently associated with poorer
health. Our objective was to determine whether low literacy skill also is associated with higher health
care charges.
Methods: We studied persons enrolled in Medicaid because of medical need/indigence by testing literacy skills in English or Spanish and measuring annual health care charges. Statistical analyses determined if, after adjusting for sociodemographic variables, literacy was associated with charges.
Results: Mean charges among subjects with very low literacy skills (<3rd-grade reading level) were
$10,688/year, but only $2,891 for those with better literacy skills (>4th-grade reading level), statistically significant difference (P ⴝ .025). This difference persisted after adjustment for potentially confounding sociodemographic variables.
Conclusions: Based on this small study, very limited reading skills seem to be independently associated with higher health care charges among medically needy and medically indigent Medicaid patients.
(J Am Board Fam Pract 2004;17:44 –7.)

According to the National Adult Literacy Survey,
about one quarter of American adults have extremely limited literacy skills.1 Research has shown
that limited literacy is associated with poor health
status,2,3 higher hospitalization rates,3 limited
knowledge about health information,4,5 and underuse of preventive health services.6 One might hypothesize, therefore, that limited literacy is also
associated with higher health care costs.
However, Weiss et al7 found no relationship
between literacy and health care costs in a study of
Medicaid enrollees in Arizona. Unfortunately, although that study involved over 400 patients, most
were enrolled in Medicaid because of pregnancy
(which made them eligible for Medicaid beneﬁts).
Such young, relatively healthy pregnant women do
not have sufﬁcient variation in health care costs to
permit detection of a relationship between literacy
and costs.
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In this report, we reanalyzed data from the Arizona study after excluding subjects enrolled because of pregnancy. The hypothesis tested was that
among the remaining subjects from the study who
were enrolled in Medicaid because of medical need
or medical indigence (MNMI), those with very low
literacy skills would have higher health care charges
than did subjects with higher literacy skills.

Methods
Subjects
Subjects were selected using computer-generated
random numbers from among enrollees in what
was, at the time of the study in 1992, the largest
health plan in southern Arizona providing care to
enrollees in Arizona’s managed-Medicaid plan, the
Arizona Health Care Cost Containment System
(AHCCCS). Subjects had to be ⱖ18 years old,
speak English or Spanish, and be enrolled continuously in AHCCCS through MNMI eligibility for
at least 1 year before study.
Subject Interviews and Literacy Assessments
All subjects in this study gave informed consent.
The written informed-consent process included
use of a specially designed low-literacy consent
form. Subjects also received an oral explanation of
the study and its methods, which were approved by
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Measuring Health Care Charges
We used health plan billing records to tabulate
charges for subjects’ medical care, which included
hospital, emergency department, short-term nursing home, and physician care, plus outpatient and
inpatient charges for laboratory, radiographs, pharmacy, and durable medical equipment. These were
summed to yield “total charges.”
Demographic Variables
During the interviews, we collected information
on each subject’s age, self-reported ethnic group,
health status, and education level. Health status was
measured by asking subjects for a self-assessment of
their health (excellent, good, fair, poor).
Data Analysis
Using SAS software,14 we performed t tests to measure differences in health care costs between subjects with low- and high-level reading groups, as
deﬁned above. We then performed a multivariable
analysis was to determine whether literacy was a
predictor of costs after considering age, ethnic
group, health status, and education level.

Results
Subjects
There were 74 MNMI subjects, representing 18%
of the original 402 subjects, the remainder of whom

Table 1. Characteristics of Subjects
Characteristic
Sex
Male
Female
Marital Status
Single
Divorced
Married
Widow(er)
Ethnicity
Hispanic
Anglo
Other
Employment Status
Unemployed
Working
Self-Assessment of Health*
Excellent
Good
Fair
Poor
Language of Best Reading Skill
English
Spanish

Number

Percentage

21
53

71.6
28.4

28
23
15
8

37.8
31.1
20.3
10.8

38
27
9

52.1
37.0
10.9

58
16

78.4
21.6

5
17
33
18

6.8
23.3
45.2
24.7

54
20

72.9
27.0

* There was one missing data point on Self-Assessment of
Health.

were enrolled in the Medicaid program through
eligibility criteria other than MNMI. The subjects
ranged in age from 21 to 77 (mean age of 49.9 ⫾
13.7) and had completed a mean ⫾ S.D. of 9.1 ⫾
4.0 years of education, with a range of 0 to 13.
Table 1 displays other demographic characteristics
of subjects.
Reading Levels and Charges for Health Care
The subjects’ mean reading level was at grade 5.4
(⫾2.7). Eighteen (24%) had IDR scores at lowliteracy levels (ⱕ3rd-grade) and 56 (76%) at higher
levels. The 18 low-level readers generated signiﬁcantly higher annual mean total health care charges
than the 56 higher level readers ($10,688 vs $2,891;
P ⫽ .025). This difference was caused principally
by differences in inpatient care charges ($7,038 vs
$824, P ⫽ .020) (Table 2).
The multivariable analysis revealed that reading
level was still a signiﬁcant predictor of costs, even
after considering age, ethnic group, and health status (P ⫽ .037). In a second analysis that excluded
reading level but retained education level, educa-
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the University of Arizona Human Subjects Protection Program.
Each subject underwent a literacy skills test using the Instrument for the Diagnosis of Reading
(IDR),8 –11 which is an English-Spanish instrument;
subjects were tested in their preferred language.
IDR yields scores from 0 to 8, corresponding to
grade-equivalent reading levels; a score of 8 indicates ⱖ8th-grade level.
We categorized subjects with IDR scores ⱕ3rdgrade level as having low reading skills and those
with scores ⱖ4rd-grade level as having higher-level
skills. There were 2 reasons for selecting this cutoff
level. First, prior studies indicated that health
knowledge and health status indicators are particularly poor for subjects with reading skills at or
below the 2nd- or 3rd-grade level.2–7,9 Second, the
most widely used health literacy assessment instruments categorizes subjects as being in the lowest
level of literacy if reading skills are ⱕ3rd-grade
level.12,13

Annual Charges
Total Charges
Low Literacy**
Subjects (n ⫽ 18)
Higher Literacy***
Subjects (n ⫽ 56)
In-Patient Charges
Low Literacy**
Subjects (n ⫽ 18)
Higher Literacy***
Subjects (n ⫽ 56)

Mean*

Range

$10,688

$0–95,002

$2890

$0–38,957

$7038

$0–76,884

$824

$0–18,135

* Calculation of mean charges included both subjects who did
and whodid not incur charges.
** Low-literacy subjects had reading levels at or below the 3rdgrade level.
*** High-literacy subjects had reading skills at or above the
4th-grade level.

tion level was not a signiﬁcant predictor of health
care charges (P ⫽ .09).

Discussion
The key ﬁnding of this study is that persons with
low-literacy skills generate higher charges for
health care than do persons with better reading
skills. The difference was large, statistically significant, and clinical meaningful. It supports results of
other research, which has found that persons with
limited literacy skills have poorer health status, are
more apt to be hospitalized, and make more visits
to emergency rooms than their more literate counterparts.15–17 Indeed, one analysis has suggested
that excess hospitalizations and other ramiﬁcations
of limited literacy cost the US health care system
between $50 to 73 billion per year.18
The key ﬁnding of the study is supported by the
multivariable analysis, in which literacy was a predictor of health care costs independent of the other
sociodemographic variables that we measured. Furthermore, all subjects in this study were Medicaid
enrollees and, as such, they were mostly unemployed or employed at low-paying jobs, indicating
that they all had similar socioeconomic status.
Nonetheless, for several reasons, the results of
this study are preliminary. First, they are based on
secondary analyses of a larger data set from a previous study. Second, the ﬁndings are based on data
from a small numbers of subjects, raising the pos-
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sibility that the higher costs found in the lowliteracy group could have been attributable to the
chance occurrence of high-cost illness in a few
subjects. Third, there may have been other factors,
not measured in this study, that contributed
to health costs. Thus, additional investigation is
needed to conﬁrm the results of this study, and to
further explore the basis of the relationship between literacy and health care costs.
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Burgoon, PhD; and Kenneth Smith, EdD. We also appreciate
Denise Stallcup’s assistance in editing the manuscript.
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