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Health Literacy and the Risk of Hospital Admission

 

David W. Baker, MD, MPH, Ruth M. Parker, MD, Mark V. Williams, MD, W. Scott Clark, PhD

 

OBJECTIVE: 

 

To determine the association between patient
literacy and hospitalization.

 

DESIGN: 

 

Prospective cohort study.

 

SETTING: 

 

Urban public hospital.

 

PATIENTS: 

 

A total of 979 emergency department patients
who participated in the Literacy in Health Care study and
had completed an intake interview and literacy testing with
the Test of Functional Health Literacy in Adults were eligible
for this study. Of these, 958 (97.8%) had an electronic medi-
cal record available for 1994 and 1995.

 

MEASUREMENTS AND MAIN RESULTS: 

 

Hospital admissions to
Grady Memorial Hospital during 1994 and 1995 were deter-
mined by the hospital information system. We used multi-
variate logistic regression to determine the independent as-
sociation between inadequate functional health literacy and
hospital admission. Patients with inadequate literacy were
twice as likely as patients with adequate literacy to be hospi-

 

talized during 1994 and 1995 (31.5% vs 14.9%, p 

 

,

 

 .001).
After adjusting for age, gender, race, self-reported health,
socioeconomic status, and health insurance, patients with
inadequate literacy were more likely to be hospitalized than
patients with adequate literacy (adjusted odds ratio [OR]
1.69; 95% confidence interval [CI] 1.13, 2.53). The associa-
tion between inadequate literacy and hospital admission was
strongest among patients who had been hospitalized in the
year before study entry (OR 3.15; 95% CI 1.45, 6.85).

 

CONCLUSIONS: 

 

In this study population, patients with inade-
quate functional health literacy had an increased risk of hos-
pital admission.
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B

 

ecause of the explosive growth in the number of suc-
cessful medical treatments, patients with chronic

medical problems currently face tremendous learning de-
mands. For example, a patient who was lucky enough to
survive an acute myocardial infarction in the 1960s was
typically discharged with only a pat on the back and
wishes for good luck. In the 1990s, such a patient is likely

 

to be discharged on a regimen of aspirin, a 

 

b

 

-blocker, an
angiotensin-converting enzyme inhibitor, and possibly a
low-salt and low-cholesterol diet and medications to control
hypertension, diabetes, and hypercholesterolemia. A pa-
tient’s ability to learn this regimen and follow it correctly
will determine a trajectory toward recovery or a downward
path to recurrent myocardial infarction, disability, and
death.

Millions of Americans are ill-equipped to meet this
type of educational challenge. In 1993, the National Adult
Literacy Survey reported that more than 40 million adult
Americans were functionally illiterate, meaning they could
not perform the basic reading tasks necessary to function

 

fully in society.

 

1

 

 Another 50 million had marginal reading
skills.

 

1

 

 Similarly, a study conducted at two public hospitals
found that one third of English-speaking patients were un-
able to read and comprehend the most basic health-related
materials.

 

2

 

 Inadequate literacy is especially prevalent among
the elderly, the population with the largest burden of
chronic disease and, consequently, the greatest health-
related reading demands.

 

1,2

 

 In the National Adult Literacy
Survey, 44% of adults aged 65 years and older were classi-
fied as functionally illiterate.

 

1

 

 In addition to their low edu-
cational attainment, the functionally illiterate are uniquely
vulnerable because they are more likely to be poor, unem-
ployed, and working in jobs subject to seasonal and gen-
eral economic fluctuations

 

1

 

; they clearly occupy the lowest
rung of the socioeconomic ladder.

Previous studies have shown that persons with lim-
ited reading ability are likely to struggle with the routine
reading tasks they encounter in the health care setting,
such as reading prescription bottles, appointment slips,
self-care instructions, and health education brochures.

 

2–16

 

Similarly, persons with inadequate literacy who suffer from
chronic diseases (e.g., diabetes and hypertension) are less
likely to know the basic elements of how to care for their
medical problems, even if they have gone to special classes
to learn how to manage their condition.

 

17

 

 Finally, inade-
quate literacy and low educational level are associated
with worse health outcomes.

 

18–25

 

 Kitagawa and Hauser
found a linear relation between the number of years of
school completed and mortality ratios.

 

18

 

 Among a group of
11,000 hypertensive patients in a hypertension detection
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and follow-up program, 5-year all-cause mortality was in-
versely related to educational level.

 

25

 

 Despite the important
implications of the high prevalence of inadequate literacy
for patient care and health care delivery, the problem
remains hidden. Most adults with limited reading ability
are deeply ashamed of it and unwilling to reveal it to oth-
ers,

 

26

 

 and most health care providers do not systematically
ask patients about reading difficulties or screen patients’
reading ability despite the availability of rapid screening
instruments.

 

27

 

The high prevalence of inadequate literacy may also
have important cost implications. Kuh and Stirling found
the risk of hospitalization for diseases of the female genital
system was more than twice as high for the least educated
compared with the most educated women.

 

28

 

 Weiss and co-
workers found no relation between literacy and medical
care costs for a random sample of Medicaid recipients in
Arizona.

 

29

 

 However, the patient population included too
few patients in poor health at baseline to have adequate
power to detect clinically important differences in health
care use. We have reported previously that patients with
inadequate literacy were more likely to say they had been
hospitalized in the previous year, even after adjustment
for age, self-reported health, and socioeconomic mark-
ers.

 

30

 

 A more accurate understanding of the relation be-
tween literacy and health care costs is crucial. If inade-
quate literacy leads to worse health outcomes and higher
health care costs, this may motivate payers to develop ed-
ucation programs to reach all patients, regardless of read-
ing ability.

To explore the relation between health literacy (the
ability to read and understand health-related materials)
and hospital admissions (a major determinant of health
care costs), we followed a cohort of patients for 2 years
whose reading had been tested using the Test of Functional
Health Literacy in Adults (TOFHLA)

 

31

 

 to determine whether
patients with inadequate literacy have an increased risk of
hospital admission. In addition, we examined whether in-
adequate literacy is more strongly associated with hospital
admission than the number of years of school completed. It
is much easier to determine the number of years of school
completed than to actually measure literacy. However, the
number of years of school completed is an inaccurate mea-
sure of true educational attainment (i.e., someone may
have completed high school but have poor reading skills,
limited vocabulary, little knowledge of health issues, and a
weak ability to acquire and use new knowledge). Because
literacy is a more direct measure of educational attain-
ment, we hypothesized it would be a better predictor of the
risk of hospital admission.

 

METHODS

Setting and Subjects

 

This study was conducted at Grady Memorial Hospital
in Atlanta, Georgia. The original study design and contact

 

forms were approved by the Human Investigations Com-
mittee. Patients entered the study from November 1993
through March 1994. Patients presenting to the Emer-
gency Care Center and Walk-In Clinic with nonurgent
medical problems between 9 

 

AM

 

 and 5 

 

PM

 

 were eligible. Ex-
clusion criteria included age less than 18 years, unintelli-
gible speech, overt psychiatric illness, police custody, En-
glish as a second language, and being too ill to participate.
Eligible patients were enrolled sequentially from the medi-
cal charts of those waiting to be seen.

 

Independent Variables 

 

A face-to-face interview was conducted to collect infor-
mation about demographics and other patient characteris-
tics. We used car ownership, telephone ownership, and re-
ceipt of financial assistance to buy food (e.g., food stamps)
as indicators of patients’ economic status because many
patients are unwilling to give information about their in-
come. Visual acuity was screened using a pocket vision
screener (Rosenbaum, Graham-Field Surgical Company;
New Hyde Park, N.Y.), and patients with vision worse than
20/100 were excluded.

Patients were then administered the TOFHLA to mea-
sure their functional health literacy.

 

31

 

 The TOFHLA, a pre-
viously validated instrument that uses actual materials
patients might encounter in the health care setting, con-
sists of two parts. The 

 

reading comprehension

 

 section is a
50-item test using the modified Cloze procedure.

 

32

 

 It mea-
sures patients’ ability to read and understand three prose
passages: preparation for an upper gastrointestinal series,
the patient rights and responsibilities section of a Medicaid
application, and a standard hospital informed consent.
The 

 

numeracy

 

 section is a 17-item test with numerical in-
formation that tests comprehension of directions for taking
medicines, monitoring blood glucose level, keeping clinic
appointments, and obtaining financial assistance using
actual hospital forms and prescription bottles. The numer-
acy score is multiplied by a constant, 2.941, to create a
score from 0 to 50, the same range as for the reading com-
prehension section. The sum of the two sections yields the
TOFHLA score, which ranges from 0 to 100. Scores on the
TOFHLA are classified and interpreted as follows: 0 to 59,
inadequate literacy; 60 to 74, marginal literacy; and 75 to
100, adequate literacy. Further details regarding reading
ability of patients in these categories and a full description
of study recruitment have been published previously.

 

2

 

Dependent Variable

 

We used the information system for Grady Memorial
Hospital to determine hospitalizations. Most patients at
Grady are poor and can receive medical care for free or at
reduced cost with the hospital’s ability-to-pay plan; there-
fore, the patient population is relatively stable, and the
Grady information system should capture the vast major-
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ity of hospitalizations for the study population. Patients’
hospital identification number was obtained at the time of
study enrollment, and we used this to search the hospital
information system for all admissions during 1994 and
1995 for patients enrolled in the study. A total of 979 pa-
tients completed the intake interview and literacy testing
with the TOFHLA and were eligible for this study. Of these,
958 (97.8%) had an electronic medical record available.
For each patient, we determined the number of hospital-
izations and the principal discharge diagnosis ICD-9 code
for each admission.

 

Data Analysis

 

Data analysis was performed using SAS and BMDP.
Categorical variables were compared using unadjusted 

 

x

 

2

 

statistics, and continuous variables were compared with
two-sided Student’s 

 

t

 

 tests or analysis of variance. We cre-
ated two variables indicating “one or more hospitalization”
and “two or more hospitalizations” (yes 

 

5

 

 1, no 

 

5

 

 0). The
significance of the relation between these variables and lit-
eracy was first tested using unadjusted 

 

x

 

2

 

 tests. We then
used logistic regression to determine whether literacy was
independently associated with having one or more hospital
admission. The independent variables in the model speci-
fied a priori were age, gender, race, self-reported usual
health during the month prior to study entry (ranging
from excellent to poor), economic indicators, and type of
health insurance coverage. The number of years of school
completed was highly correlated with literacy (Spearman’s

 

r

 

 

 

5

 

 0.57). We therefore analyzed three models: health lit-

eracy alone; the number of years of school completed (less
than high school, high school, or more than high school),
but not health literacy; and both health literacy and the
number of years of school completed. Self-reported regular
source of care and interaction terms for literacy and other
variables were also examined but were not significant.

Finally, we determined the association between inade-
quate literacy and hospital admissions in a high-risk sub-
group: patients who stated in their baseline interview that
they had been hospitalized in the year before study entry.
Because of the smaller number of patients (

 

n

 

 

 

5

 

 187), we
only included independent variables that had a 

 

p

 

 value

 

#

 

.10 in the logistic model. For all analyses, a 

 

p

 

 value of
.05 was used to determine final statistical significance.

 

RESULTS

 

The median age of patients in the study was 40 years,
59% were female, and 92% were African American. Overall
health was reported to be good to excellent for 53%, fair
for 32%, and poor for 16%. Economic indicators showed
that 39% did not own a telephone, 76% did not own a car,
and 42% were receiving some form of assistance to buy
food. Over half (56%) lacked any form of health insurance.
A total of 503 patients had adequate literacy (53%), 122
(13%) had marginal functional health literacy, and 333
(35%) had inadequate literacy.

Literacy was significantly associated with several pa-
tient characteristics that could confound the relation be-
tween literacy and hospitalization (Table 1). Compared to
patients with adequate literacy, those with inadequate lit-

 

Table 1. Patient Characteristics According to Functional Health Literacy

 

*

 

Characteristic
Adequate
(

 

n

 

 

 

5

 

 503)
Marginal
(

 

n

 

 

 

5

 

 122)
Inadequate

(

 

n

 

 

 

5

 

 333)

 

p

 

 Value

 

†

 

Age, (mean years 

 

6

 

 SD) 36.2 

 

6

 

 11.2 43.7 

 

6

 

 13.2 53.1 

 

6

 

 16.0

 

,

 

.001
Female, 

 

n

 

 (%) 318 (63) 67 (55) 180 (54) .008
African American, 

 

n

 

 (%) 450 (89) 115 (94) 314 (94) .03
Years of school completed, 

 

n

 

 (%)

 

#

 

6 3 (1) 0 (0) 73 (22)
7–11 109 (22) 69 (57) 183 (55)

 

,

 

.001
12 254 (50) 40 (33) 67 (20)

 

.

 

12 137 (27) 13 (11) 10 (3)
Overall health, 

 

n

 

 (%)
Good to excellent 297 (59) 59 (48) 147 (42)
Fair 149 (30) 50 (41) 104 (33)

 

,

 

.001
Poor 57 (11) 13 (11) 82 (25)

Socioeconomic indicators, 

 

n

 

 (% yes)
Owns car 141 (28) 23 (19) 71 (21) .03
Owns telephone 307 (61) 69 (57) 202 (62) .81
Receiving food assistance 209 (41) 50 (41) 140 (42) .71

Insurance, 

 

n

 

 (%)
Medicare or private 71 (14) 28 (23) 132 (40)
Medicaid 99 (20) 18 (15) 74 (22)

 

,

 

.001
None 333 (66) 76 (62) 127 (38)

*

 

Measured by the Test of Functional Health Literacy in Adults (TOFHLA).

 

†

 

p

 

 Value for patients with inadequate literacy compared to those with adequate literacy.
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eracy were older and more likely to be male, have Medicare
or private insurance, report poor health, and not own a
car. Of the patients with inadequate literacy, 23% had
completed high school. Conversely, of the patients with
adequate literacy, 23% had not completed high school.
There were no differences in the proportion of patients
who owned a car or who were receiving financial assis-
tance to buy food.

A total of 200 (21%) of the patients were hospitalized
at least once during the 2-year study period, and 75 (8%)
were hospitalized two or more times. Patients with inade-
quate literacy were more likely to have been hospitalized
one or more times during 1994 and 1995 than patients
with either marginal or adequate literacy (31.5%, 16.4%,
and 14.9%, respectively; 

 

p

 

 

 

,

 

 .001; Fig. 1); the difference be-
tween patients with marginal and those with adequate lit-
eracy was not significant. Patients with inadequate literacy
were also more likely to have been hospitalized two or more
times compared with patients with either marginal or ade-
quate literacy (13.5%, 5.7%, and 4.6%, respectively; 

 

p

 

 

 

,

 

.001; Fig. 1). Simple stratified analyses showed that pa-
tients with inadequate literacy were more likely to have
been hospitalized than patients with adequate literacy re-
gardless of age, self-reported health, or insurance status
(Table 2), although the differences were not statistically
significant for most age groups because of the small num-
ber of patients in some of the cells. There were no signifi-
cant differences in the ICD-9 discharge diagnoses between
patients with inadequate and those with adequate literacy,
although there were too few patients in any given category
to definitively assess this finding.

Several patient characteristics besides health literacy
were associated with having one or more hospital admis-
sion in univariate analysis. Patients who were older, male,
white, in worse health, receiving financial assistance to

buy food, and had health insurance coverage (compared
with patients without insurance) were more likely to be
hospitalized (data not shown). After adjusting for other pa-
tient characteristics with logistic regression, the odds ratio
(OR) for hospitalization for patients with inadequate literacy
was 1.69 (95% confidence internal [CI] 1.13, 2.53) com-
pared to patients with adequate literacy (Table 3, model 1).
Age was the strongest predictor of hospital admission
(overall 

 

p

 

 

 

5

 

 .002; OR 2.91 for patients over 60 years old
compared with ages 18 to 30), followed by inadequate liter-
acy. When the number of years of school completed was
used as the indicator of educational status instead of health
literacy in the multivariate analysis (Table 3, model 2), the
association with hospital admission was less than for
health literacy (adjusted OR for those who did not complete
high school compared with those with education beyond
high school 1.27; 95% CI 0.84, 1.92).

We also examined a subset of patients at particularly
high risk of hospital admission: those who said they had
been hospitalized in the year preceding study enrollment.
At their baseline interview, 187 patients (19.5%) said they
had been hospitalized one or more times in the year before
study enrollment (75 with adequate, 25 with marginal,
and 87 with inadequate literacy). A total of 21.3% of the
patients with adequate literacy were hospitalized during
1994 and 1995, compared to 16.0% of patients with mar-
ginal literacy and 51.7% of patients with inadequate liter-
acy (

 

p

 

 

 

,

 

 .001, Fig. 2). The adjusted OR for hospital admis-
sion for patients with inadequate literacy was 3.15 (95%
CI 1.45, 6.85) compared to patients with adequate literacy
after adjustment for age, economic indicators, and health
insurance (Table 4).

FIGURE 1. Proportion of patients hospitalized during 1994 and
1995 according to literacy level. Literacy level determined by
the Test of Functional Health Literacy in Adults; p , .001 for
comparison of one or more admissions and p , .001 for com-
parison of two or more admissions.

 

Table 2. Percentages of Patients Hospitalized During 1994 
and 1995 According to Functional Health Literacy, 

 

Stratified by Selected Patient Characteristics

 

*

 

Characteristic
Adequate
(

 

n

 

 

 

5 

 

503)
Inadequate

(

 

n

 

 

 

5

 

 333)

 

p

 

 Value

 

Age in years, % (

 

n

 

)
18–30 11.0 (173) 16.0 (25) .46
31–45 16.7 (227) 21.9 (96) .28
46–60 16.8 (95) 38.2 (94) .001

 

.

 

60 25.0 (8) 37.3 (118) .49
Overall health, % (

 

n

 

)
Excellent 8.5 (82) 25.0 (28) .02
Very good 16.0 (81) 31.8 (44) .04
Good 12.7 (134) 34.7 (75)

 

,

 

.001
Fair 16.1 (149) 28.8 (104) .02
Poor 24.6 (57) 34.1 (82) .23

Insurance, % (

 

n

 

)
Medicare or private 11.3 (71) 36.3 (132)

 

,

 

.001
Medicaid 17.2 (99) 33.8 (74) .01
None 15.0 (333) 25.2 (127) .01

*

 

The value in parentheses indicates the total number for each cell.
Functional health literacy was measured by the Test of Functional
Health Literacy in Adults (TOFHLA).
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DISCUSSION

 

This exploratory study suggests that patients’ read-
ing ability is independently associated with their risk of
hospitalization. Patients with inadequate literacy had more
than twice the risk of being hospitalized during 1994
and 1995. After adjusting for demographics, self-reported
health, economic indicators, and health insurance coverage,
patients with inadequate literacy were still more likely to be
hospitalized (adjusted OR 1.69; 95% CI 1.13, 2.53). Inade-
quate literacy had an even stronger association among pa-

tients who said they had been hospitalized in the year before
study entry (adjusted OR 3.15; 95% CI 1.45, 6.85). This lat-
ter group may have more complex treatment plans, or they
may have more precarious health so that even minor misun-
derstandings about medication instructions or care plans
may result in deteriorating health and hospital admission.

When thinking about possible explanations for the re-
lation between literacy and hospital admission, it is impor-
tant to recognize that inadequate literacy is not only a read-
ing problem. Patients with inadequate literacy are likely to

Table 3. Association Between Health Literacy and Hospitalization (Model 1) and Years of School Completed and 
Hospitalization (Model 2) After Adjustment for Other Patient Characteristics

Model 1: Literacy Model 2: Years of School

Characteristic
Adjusted Odds Ratio

(95% Confidence Interval)* p Value†
Adjusted Odds Ratio

(95% Confidence Interval)* p Value†

Health literacy‡

Adequate REF .01 N/A
Marginal 0.91 (0.52, 1.59)
Inadequate 1.69 (1.13, 2.53)

Years of school
.12 REF
12 N/A 0.78 (0.49, 1.23) .05
,12 1.27 (0.84, 1.92)

Age in years
18–30 REF REF
31–45 1.32 (0.79, 2.21) .002 1.41 (0.85, 2.35)
46–60 2.25 (1.29, 3.93) 2.54 (1.48, 4.38) ,.001
.60 2.91 (1.53, 5.53) 3.76 (2.03, 6.98)

Gender
Male REF .01 REF .004
Female 0.64 (0.45, 0.91) 0.58 (0.41, 0.83)

Race
White/other REF .08 REF .12
African American 0.61 (0.34, 1.07) 0.64 (0.36, 1.13)

Overall health
Excellent REF REF
Very good 1.43 (0.70, 2.89) 1.38 (0.68, 2.78)
Good 1.47 (0.77, 2.81) .51 1.44 (0.75, 2.76) .44
Fair 1.35 (0.72, 2.56) 1.25 (0.66, 2.38)
Poor 1.81 (0.92, 3.57) 1.81 (0.92, 3.58)

Owns car
Yes REF .52 REF .53
No 1.15 (0.76, 1.74) 1.14 (0.75, 1.74)

Food assistance
Yes 1.56 (1.11, 2.22) .01 1.48 (1.04, 2.11) .03
No REF REF

Owns telephone
Yes REF .45 REF .51
No 0.86 (0.59, 1.27) 0.87 (0.59, 1.28)

Insurance
Medicare or private REF REF
Medicaid 1.38 (0.83, 2.28) .30 1.39 (0.84, 2.30) .22
None 0.99 (0.64, 1.53) 0.94 (0.61, 1.45)

*Relative to the reference category, as shown (REF). N/A indicates not applicable.
†The p value is for the multivariate model. For variables with more than one category, the p value shown is for the overall significance of all
categories for the variable in the model.
‡Literacy measured by the Test of Functional Health Literacy in Adults (TOFHLA).
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struggle with oral as well as written communication. For
example, patients with poor reading ability may have more
difficulty understanding oral instructions because of lim-
ited vocabulary or difficulty following complex sentence
structure. They may also have limited problem-solving abili-
ties or be less likely to change behavior on the basis of new
information. Thus, inadequate health literacy may be a
marker for a complicated array of problems with provider-
patient communication and health behaviors that affect
the risk of hospital admission but are not directly related to
reading ability.

Previous research suggests that inadequate literacy
could directly affect patients’ health and the risk of hospi-
tal admission. Patients with inadequate functional health
literacy are more likely to be unable to read or to misread
directions on prescription labels.2 This can lead to patients
taking either too much or too little of their prescribed medi-
cations.3 Patients with inadequate functional health literacy
are also less likely to know basic elements of their care plan
for diabetes and hypertension (e.g., low-salt diet, symptoms
of hypoglycemia, normal range for blood pressure or blood
glucose level).17 If patients lack knowledge of their medica-
tions and self-management techniques, they may be more
vulnerable to persistent health problems or even have wors-
ening health that eventually results in hospital admission.

The association between health literacy and hospital
admission could also be explained by inadequate adjust-
ment for health status differences between patients with
adequate and those with inadequate literacy. Although we
adjusted for differences in patients’ self-reported health, it
is possible that other indicators of health status (e.g.,
chronic conditions, health-related quality of life) would in-
crease the effect of health status in the model and decrease
the effect of inadequate literacy. However, self-reported
overall health is significantly associated with other mea-
sures of self-reported health and the presence of chronic
disease.33,34 Therefore, the addition of other health mea-
sures to the model would be unlikely to have a large enough
independent effect to explain entirely the increased risk of
hospital admission among patients with inadequate liter-
acy. In addition, some of the increased risk of hospital ad-
mission for patients with inadequate literacy could result
from a higher prevalence of adverse health behaviors (i.e.,
smoking, alcohol or drug use, or diet). Previous studies
have shown a strong link between the number of years of

Table 4. Univariate and Multivariate Associations Between Patient Characteristics and Hospitalization During 1994 and 1995 
for the 187 Patients Who Reported Having Been Hospitalized During the Year Before Study Entry

Characteristic n
Hospitalized in
1994–1995, %

Adjusted Odds Ratio
(95% Confidence Interval)* p Value†

Functional health literacy‡

Adequate 87 21.3 REF .002
Marginal 25 16.0 0.63 (0.18, 2.25)
Inadequate 75 51.7 3.15 (1.45, 6.85)

Age in years
18–45 105 24.7 REF .08
.45 82 47.6 1.94 (0.94, 4.02)

Receiving food assistance
Yes 93 39.8 2.24 (1.10, 4.56) .03
No 94 29.8 REF

Insurance
Medicare or private 53 47.7 REF .07
Medicaid 49 42.9 1.06 (0.43, 2.60)
None 85 22.4 0.46 (0.20, 1.06)

*Relative to the reference category, as shown (REF).
†The p value is for the multivariate model. For variables with more than one category, the p value shown is for the overall significance of all
categories for the variable in the model.
‡Literacy measured by the Test of Functional Health Literacy in Adults (TOFHLA).

FIGURE 2. Proportion of patients hospitalized during 1994 and
1995 according to literacy level for the 187 patients who re-
ported having been hospitalized during the year before study
entry. Literacy level determined by the Test of Functional
Health Literacy in Adults; p , .001 for comparison of one or
more admissions and p , .001 for comparison of two or more
admissions.
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school completed and health behaviors.35 We did not col-
lect information on health behaviors, so we could not ad-
just for these factors.

Health literacy was associated more strongly with hos-
pital admission than with the number of years of school
completed. This should not be surprising. The number of
years of school completed represents education attempted,
whereas health literacy is a more valid indicator of educa-
tional attainment (i.e., what was actually learned during
the years of schooling). For example, 67 (18.6%) of 361 high
school graduates in this study had inadequate literacy, and
40 (11.1%) had marginal literacy according to the TOFHLA
(see Table 1). In addition to being a more accurate measure
of educational attainment, health literacy may be an indica-
tor of someone’s ability to acquire new information and com-
plete complex, cognitive tasks. Learning ability, rather than
reading ability per se, may be the true mediator of the rela-
tion between health literacy and hospital admission, and
this may not be captured by the years of school completed.

There are several important limitations to this study.
First, we only used data on hospital admissions at Grady
Memorial Hospital. If patients with adequate reading skills
were more likely to obtain health insurance or shift their
care to sites outside the Grady Health System, then ana-
lyzing hospital admissions at Grady Memorial Hospital
alone would make it appear that patients with adequate
literacy were less likely to be hospitalized. If this were the
case, then we would expect the relation between literacy
and hospitalization to be stronger for 1995 than for 1994,
because more patients with adequate literacy would have
migrated out of the Grady Health System by 1995. How-
ever, there was no difference in the relation between liter-
acy and hospital admission for the two study years and no
difference according to patients’ reported regular source of
care (data not shown). This suggests that out-migration by
patients with better reading ability does not explain our
findings.

Second, we enrolled patients who were seeking medi-
cal care in the walk-in clinic or the emergency department.
More than half the patients said they were not followed by
a regular physician or that they used the emergency de-
partment as their regular source of care. Persons with in-
adequate reading skills may have more difficulty than
those with better reading ability when trying to manage
their medical problems and coordinate their medical care
without the assistance of a regular provider. In addition,
patients in primary care settings may have more resources
available to ameliorate the problems created by inadequate
literacy (i.e., a physician knowledgeable of the patient’s
reading problems, nursing staff, or health educators). The
effect of inadequate literacy in other settings may therefore
be less. The relation between literacy, health care use, and
health outcomes will probably vary depending on the pa-
tient population, practice setting, and characteristics of the
health care system.

Patients with inadequate literacy form a uniquely vul-
nerable group. They have worse health, fewer economic re-

sources, and less ability to successfully navigate the
health care system and complete personal health care
tasks. This issue is of particular concern for the elderly. In
1993, 36 million Americans were enrolled in Medicare.36

According to the 1993 National Adult Literacy Survey,
44% of Americans over the age of 65 were functionally il-
literate, indicating there were approximately 16 million
functionally illiterate Medicare beneficiaries.1 If these in-
dividuals have higher than expected hospital costs, and if
these excess hospitalizations could have been prevented
by improved communication and education, then Medi-
care hospital costs could be reduced substantially. Further
studies are necessary to determine whether the results of
this study are generalizable to other patient populations,
whether the relation results directly from problems with
patient-provider communication, and whether innovative
approaches to improve communication and patient edu-
cation can improve outcomes.37–49
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