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METHODS: We searched Medline and the Cumulative Index to Nursing
and Allied Health Literature (CINAHL) for articles published from 1980
through 2008 and included studies that reported original data, measured literacy and ⱖ1 health outcome, and assessed the relationship
between literacy and health outcomes. Health outcomes included
health knowledge, health behaviors, use of health care resources, intermediate markers of disease status, and measures of morbidity. Two
abstractors reviewed each study for inclusion. Included studies were
abstracted into evidence tables and were assessed by using an 11-item
quality scale.
RESULTS: We reviewed 4182 new titles and abstracts published since
2003. Fifty-eight articles were retained for full review, and 13 met the
inclusion criteria. Eleven articles from the systematic review from 1980
to 2003 met the inclusion criteria, giving us a total of 24 articles. Children with low literacy generally had worse health behaviors. Parents
with low literacy had less health knowledge and had behaviors that
were less advantageous for their children’s health compared with parents with higher literacy. Children whose parents had low literacy
often had worse health outcomes, but we found mixed results for the
relationship of literacy to the use of health care services. Interventions
found that improving written materials can increase health knowledge, and combining good written materials with brief counseling can
improve behaviors including adherence. The average quality of the
studies was fair to good.
CONCLUSIONS: Child and parent literacy seems associated with important health outcomes. Future research can help us understand
under what circumstances this relationship is causal, how literacy and
health outcomes are related in noncausal pathways, the relative importance of parent and child literacy, and what interventions effectively reduce health literacy–related disparities. Pediatrics 2009;124:
S265–S274
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Health literacy is recognized by the Institute of Medicine as a critical component of high-quality health care.1
Researchers have documented the relationship between low literacy skills
and worse health outcomes.2 Because
of the strength of this relationship, and
because large segments of most societies have low literacy skills,3,4 many
programs, including Healthy People
2010,5 address the role of literacy or
health literacy for improving population health. Research that assesses
the relationship between literacy and
health outcomes and testing interventions to mitigate the effects of low
health literacy is becoming much more
common in the medical and public
health literature.
In health care policy and research, the
term “health literacy” is often applied
to a set of skills that are required to
function well in the health care or public health setting. Although a useful
construct, our ability to measure
health literacy as a single variable is
limited. Rather, research to date has
focused mostly on reading ability as a
proxy measure for health literacy.1,6–8
Some measures of reading ability use
health care words or paragraphs that
contain health-related content to assess research participants, but such
instruments (such as the Rapid Estimate of Adult Literacy in Medicine
[REALM] and Test of Functional Health
Literacy in Adults [TOFHLA]) are highly
correlated with generic reading tests
and still focus on the skill of reading or
interpreting information rather than a
broader set of functional skills.2 The
full TOFHLA has some items related to
math skills, but they are few and are
not used in most studies. As such, the
body of research to date has reported
the evaluation of the relationship between reading ability and health. We do
not raise this issue as a limitation of
current research but, rather, to clarify
our understanding of health literacy.
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To remind the reader that research
has focused on reading ability, we will
refer to the exposure variable as literacy rather than the broader construct
of health literacy.
The role of literacy in health care has
been less extensively studied for child
health compared with adult health. In a
systematic review of the literature
from 1980 to 2003, we found 44 articles
that addressed the relationship between literacy and health outcomes
and 10 that addressed the effects on
child health outcomes.2 Most of those
studies examined parental knowledge
as the outcome of interest. More recently, the authors of 2 review articles
discussed the role of health literacy
in pediatric health care and pointed
to the need for further development
and understanding of this ﬁeld of
research.9,10
In this article, we summarize the current evidence of the relationship between literacy and child health outcomes, review interventions designed
to mitigate the effects of low literacy
on child health outcomes, and expose
areas of needed research.

METHODS
This systematic review is an extension
of the systematic review we performed
for the Agency for Healthcare Research and Quality in 2004.8 For this
review, we included articles published through September 2008 and
focused our attention on studies that
evaluated the role of child or parent
literacy and child health outcomes.
In this systematic review, we examine
the following key questions:
1. Are caregiver or child literacy skills
related to health outcomes?
2. What interventions have been studied to improve health outcomes for
children who have low literacy or
who have parents with low literacy,
or to reduce disparities in health

outcomes associated with low
literacy?
Inclusion and Exclusion Criteria
On the basis of the key questions, we
generated a list of inclusion and exclusion criteria, which have been listed in
previous publications.2,11 Brieﬂy, we
limited studies to those with outcomes
related to health and health services
and that measured literacy skills with
a valid instrument. We deﬁned a valid
instrument as one that had previously
been used in a published study or one
that compared with other published
instruments. Studies were not systematically excluded if they measured
other aspects of literacy (writing or listening). In contrast to our previous review, we only included studies that
evaluated child health outcomes.
To be included, studies had to (1) be
conducted in a developed country (deﬁned as the United States, Canada,
Western Europe, Japan, Australia, or
New Zealand), (2) be published from
1980 to 2008, (3) be written in English,
(4) study ⬎10 subjects, (5) measure
literacy directly among participants,
(6) measure a child health outcome or
caregiver behavior directly related to
child health, and, if an intervention, (7)
use a controlled or uncontrolled experimental design and (8) measure
the effect of an intervention on at least
1 health outcome. We deﬁned eligible
health outcomes to be:
● health knowledge, assessed by an

objective scale;
● health behaviors;
● biochemical or biometric health

outcomes with recognized relationships to illnesses or health
conditions;
● measures of disease incidence, prev-

alence, morbidity, and mortality;
● self-reported general health status;
● utilization of health services; and
● cost of care.
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TABLE 1 Literature Search Results From January 1, 2003, to September 1, 2008

Literature Search
We used the articles identiﬁed in our
previous systematic review, and the literature search was well described in
previous publications.2,11 To update the
literature search to 2008, we performed a search for pediatrics articles
(children aged 0 –18 in PubMed) published from 2003 through 2008. For the
updated search, we searched for the
key words “literacy,” “WRAT,” “REALM,”
“TOFHLA,” “numeracy,” “reading ability,”
“reading skill,” “wide range achievement,” “rapid estimate of adult,” and
“test of functional health” in the titles
and abstracts of articles. We performed the search by using PubMed
and the Cumulative Index to Nursing
and Allied Health (CINAHL), because
those databases identiﬁed 98% of the
articles for our previous systematic
review.2 A PubMed search was ﬁrst
conducted by using each key word. We
did not exclude duplicate references
with each key-word search. However,
only unique articles were retained
for full review for each search. Then,
a CINAHL search excluding PubMed
references was performed to ﬁnd additional unique articles.
Article Selection and Review
One reviewer initially evaluated titles
and abstracts and excluded articles
that did not measure literacy or a
health outcome. All other articles went
to a full review by both authors. Disagreements were reconciled by discussion. A reviewer (Ms Hink) entered
data from included articles into an evidence table, and the second reviewer (Dr DeWalt) then examined
the articles and edited the table entries for accuracy.

Database and Key Word

Medline
Literacy
WRAT
REALM
Reading ability
Numeracy
Reading skill
TOFHLA
Wide range achievement
Rapid estimate of adult
Test of functional health
CINAHL
Literacy
WRAT
REALM
Reading ability
Numeracy
Reading skill
TOFHLA
Wide range achievement
Rapid estimate of adult
Test of functional health
Total

Total
Articles Excluded
Articles
Articles Rejected Articles
References
at Abstract
Retained for After Full Review, Included,
Identiﬁed, N Review Phase, n Full Review, n
n
n
1910
37
1063
276
152
53
34
0
0
0

1859
36
1063
275
151
53
34
0
0
0

51
1
0
1
1
0
0
0
0
0

40
0
0
1
1
0
0
0
0
0

11
1
0
0
0
0
0
0
0
0

519
116
112
31
16
2
3
3
4
4
4335

517
116
112
31
16
2
3
3
4
4
4279

2
0
0
0
0
0
0
0
0
0
56

1
0
0
0
0
0
0
0
0
0
43

1
0
0
0
0
0
0
0
0
0
13

WRAT indicate Wide Range Achievement Test.

groups, validity and reliability of the literacy measurement, maintenance of
comparable groups, appropriateness
of the outcome measurement, appropriateness of statistical analysis, and
adequacy of control of confounding.8
We converted our quality ratings for
each item into numeric values (0 ⫽
poor, 1 ⫽ fair, and 2 ⫽ good) and created a composite rating for each study,
giving each item equal weight; we excluded items that were judged not applicable on the basis of study design.
We totaled the score for each evaluator and then averaged the results for
applicable elements.8 Although our
rating scale is based on previously
used quality assessments, it should be
interpreted with caution because it
has not been validated.

RESULTS
Evaluation of Quality and Strength
of Evidence
We graded each study according to the
adequacy of study population, comparability of subjects across comparison

Table 1 shows the full search results.
From our original systematic review,
we identiﬁed 11 articles that addressed child health outcomes, 2 of
which also evaluated interventions.

From our updated search, we identiﬁed 13 articles: 11 articles addressed
key question 1, and 3 articles addressed key question 2.
Key Question 1: Are Caregiver or
Child Literacy Skills Related to
Health Outcomes?
Study Characteristics
Most studies were designed as crosssectional or longitudinal data collection and ranged in size from 30 to 3019
participants (Table 2). Fifteen studies
measured parental literacy as the exposure of interest, and 6 studies measured child literacy. Only 1 study measured both.12 Most studies presented
descriptive information on the participants’ age, ethnicity, and insurance
status. Some of them included these
important covariates in their multivariate analysis.
Literacy was measured most often by
using the REALM13 or the TOFHLA.14
Some studies used other validated
tests of reading ability. Some of the
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TABLE 2 Studies on the Relationship Between Literacy and Child Health Outcomes
Author

Instrument/Cut Points

Level of
Measurement

Outcome Assessed

REALM; Woodcock Johnson
Psycho-Educational
Battery-Revised, part
2/8th grade
REALM-7/continuous

P

Knowledge about consent information
for pediatric research studies

LL was best predictor of poor
understanding of consent
materials (P ⬍ .0001)

G

P

LL less knowledge and understanding
(P ⬍ .01)

F

Davis et al18
(1996)

REALM/9th, 6th, and 3rd
grade

P

Knowledge and understanding about
prenatal screening for fetal
aneuploidy and neural tube defects
Comprehension of polio vaccine
brochures written at 10th- and
6th-grade reading levels

G

Davis et al22
(1998)

REALM/9th, 6th, and 3rd
grade

P

Comprehension of 2 polio vaccine
brochures (modiﬁed CDC and novel
brochure) written at 6th-grade
reading level

Davis et al19
(2006)
DeWalt et al23
(2007)
Moon et al20
(1998)
Wilson et al16
(2008)

REALM/9th grade

C

REALM/9th grade

P

Knowledge about oral contraceptive
pills
Knowledge about asthma

LL less comprehension of both
brochures; brochure written at
6th-grade reading level better
understood by those at ⱖ6thgrade reading level (both P ⬍
.0001)
LL less global comprehension of
either brochure; overall, novel
brochure had better
comprehension (both P ⬍ .01); no
statistically signiﬁcant difference
among those at ⬍9th-grade level
LL less knowledge (P ⬍ .01)
LL less knowledge (P ⬍ .001)

G

REALM/continuous

P

Knowledge about child health care

No relationship

G

REALM/continuous

P

LL less knowledge (P ⫽ .02)

F

Yin et al15
(2007)

TOFHLA

P

Recall knowledge about childhood
immunizations with brochure and
teach-back method
Knowledge that liquid medication
dosing is weight based

LL less knowledge about weightbased dosing compared with
caregivers with adequate health
literacy (61.2% vs 85.3%; P ⬍ .001)

G

REALM/9th grade

P

Asthma ED visits and hospitalization

G

Moon et al20
(1998)
Rosenthal et
al24 (2007)

REALM/continuous

P

REALM/9th grade

P

Parental report of No. of
hospitalizations in the past
Subjective quality of anticipatory wellchild care

LL more likely to visit ED (IRR: 1.4
关95% CI: 0.97–2.0兴)
LL more likely to be hospitalized (IRR
3.2 关95% CI: 1.8–12兴)
No relationship

G

Sanders et al25
(2007)

S-TOFHLA/IMA

P

Child health care use
Child access to care
Cost of child health care

LL higher-quality family-centered care
(P ⫽ .01) and helpfulness/
conﬁdence building (P ⬍ .006); no
difference in other domains
No difference according to literacy

WRAT/Score of 85

C

Adolescent tobacco smoking

G

REALM/9th grade

C

Adherence to oral contraceptive pills

LL more likely to smoke (P ⬍ .001,
relationship was signiﬁcant for
boys only)
No relationship

Slosson Oral Reading Test/
2 grades behind

C

Adolescent gun-carrying

LL more likely to carry gun (OR: 2.6
关95% CI: 1.1–6.2兴)
LL more likely to ﬁght (OR: 3.1 关95%
CI: 1.6–6.1兴)
LL more likely to smoke (P ⬍ .05)
LL less likely to breastfeed (P ⬍ .05)
LL less likely to have private health
insurance (P ⬍ .05)

G

Knowledge
Campbell et al17
(2004)

Cho et al21
(2007)

Health services
DeWalt et al23
(2007)

Health behaviors
Conwell et al32
(2003)
Davis et al19
(2006)
Davis et al27
(1999)

Adolescent ﬁghting
Fredrickson et
al31 (1995)
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P

Rate of parental smoking
Rate of breastfeeding
Lack of private health insurance

Literacy Relationship
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G

F

G

G

F

P

SUPPLEMENT ARTICLE

TABLE 2 Continued
Author

Instrument/Cut Points

Level of
Measurement

Outcome Assessed

Literacy Relationship

Quality

Hawthorne29
(1997)

Not speciﬁed

C

Obesity
Preteenaged tobacco use

Kaufman et al28
(2001)
Sleath et al26
(2006)
Stanton et al30
(1990)
Yin et al15
(2007)

REALM/9th grade

P

Preteenaged alcohol use
Percent breastfeeding for ⱖ2 mo

REALM/9th grade

P

Burt Word Reading Test/
continuous
TOFHLA/IMA

C
P

Use of nonstandardized medicationdosing instruments

WRAT/continuous

C

Migraine headaches in children

No relationship

F

REALM/9th grade

P

Child asthma severity
Child asthma medication use

LL asthma more severe (P ⫽ .03)
LL more frequent medication use
(P ⫽ .03)
LL more likely to miss school (IRR: 2.8
关95% CI: 2.3–3.4兴)
No relationship

G

Correlated with literacy
(r ⫽ 0.28; P ⫽ .01)
LL more likely to have children with
depressive symptoms and
withdrawn behavior (P ⬍ .001)

G

Health outcomes
Andrasik et al33
(1988)
DeWalt et al23
(2007)

Gong et al34
(2007)
Ross et al12
(2001)
Zaslow et al35
(2001)

Reported barriers to giving
medication to children
Problem behavior in children

TOFHLiD

P

Child missed school days because of
asthma
Parent-reported child dental health

National Adult Reading
Test/continuous
TALS/level 1 or 2

P, C

Child diabetes control

P

Child depressive symptoms and
withdrawn behavior problems

No relationship to obesity
LL more likely to use tobacco in past
month (boys, OR: 4.2 关95% CI: 2.0–
8.9兴; girls, OR: 4.4 关95% CI: 1.8–
10.7兴)
No relationship to alcohol use
LL less likely to breastfeed at least 2
mo (P ⫽ .018) (calculated RR: 0.4)
LL more likely to report barriers (P ⫽
.014)
LL more likely to have problem
behavior (P ⬍ .01)
LL more likely to report use of a
nonstandardized dosing
instrument (34.7% vs 19.2%; P ⫽
.01)

F

F
F
F
G

G

G

S-TOFHLA indicates Short-TOFHLA; WRAT, Wide Range Achievement Test; IMA, inadequate, marginal, adequate; TOFHLiD, Test of Functional Health Literacy in Dentistry; TALS, Test of Applied
Literacy Skills; P, Parent; C, Child; CDC, Centers for Disease Control and Prevention; ED, emergency department; LL, lower literacy; HL, higher literacy; RR, relative risk; IRR, Incidence rate ratio;
OR, odds ratio; G, good; F, fair; P, poor.

tests were based on health care words
or phrases, and others were generic
reading tests.
Relationship Between Literacy and
Knowledge Outcomes
Nine studies measured the relationship
between literacy and knowledge regarding health outcomes, behaviors, or services (Table 2).15–23 Eight of these studies
examined parental literacy as the exposure of interest, and all but one20 revealed that people with lower literacy
had less knowledge about health outcomes, behaviors, and health services.
Relationship Between Literacy and
Use of Health Care Services
Four studies evaluated the relationship between literacy and use of health

care services.20,23–25 All studies were of
young children, and parental literacy
was the exposure of interest. One
study showed that asthmatic children
of parents with low literacy have
higher rates of hospitalizations and
emergency department visits even after controlling for potential confounding variables.23 The study by Sanders et
al,25 which was not limited to 1 disease,
did not ﬁnd statistically signiﬁcant relationships between literacy and preventive care, emergency or hospital
care, or cost. Moon et al20 did not ﬁnd a
relationship between literacy and previous hospitalizations or number of
chronic diseases. In a qualitatively different study of health services,
Rosenthal et al24 found that parents

with low literacy were more likely than
those with higher literacy to report
family-centered care, helpfulness, and
conﬁdence building after an appointment with a physician.
Relationship Between Literacy and
Health Behaviors
Nine studies evaluated the relationship
between literacy and health behaviors.15,19,26–32 All studies analyzed behavior of the person whose literacy was
measured, and 5 studies measured child
literacy. Davis et al27 and Stanton et al30
both evaluated adolescent literacy and
problem behaviors including ﬁghting
and gun-carrying. After controlling for
race, gender, and age, Davis et al found
that adolescents with lower literacy
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were more likely to ﬁght and carry guns
than those with higher literacy. Stanton
et al assessed regression models that
included variables for family adversity,
early problem behavior, and school-age
IQ and found that literacy was most correlated with problem behavior. Hawthorne29 found that adolescents with
lower literacy were more likely to use
alcohol and tobacco than those with
higher literacy. Conwell et al32 found that
14-year-olds with lower literacy were
more likely to smoke tobacco than those
with higher literacy, although this ﬁnding was only signiﬁcant among boys.
Davis et al19 evaluated adherence to oral
contraceptive pills and found that one
third of the sample had missed 1 or 2
pills in the previous 2 weeks, but missing
the pill was not related to literacy.
Four studies measured literacy and
behavior among parents or caregivers.15,26,28,31 Yin et al15 found that caregivers with low literacy were more likely to
use a nonstandard dosing instrument
when administering liquid medication to
infants. Kaufman et al28 found that mothers with low literacy were less likely to
continue breastfeeding for ⱖ2 months.
Sleath et al26 found that homeless
women with low literacy were more
likely to report barriers for giving medications to their children than homeless
women with higher literacy.
Relationship Between Literacy and
Health Outcomes
Five studies attempted to examine the
relationship between literacy and
health outcomes.12,23,33–35 Two studies
measured child literacy and the outcome of interest.12,33 Andrasik et al33
found no relationship between literacy
among children and migraine headaches. Ross et al12 found no relationship between child literacy and glycemic control among children aged 5 to
17 years with diabetes, but it is interesting to note that they did ﬁnd a relaS270
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tionship between maternal literacy
and the child’s glycemic control.

Interventions to Improve
Health-Related Knowledge

Three studies measured only parental
literacy and evaluated the child’s
health outcome. Zaslow et al35 evaluated maternal literacy, maternal depression, and children’s scores on
depressive/withdrawn measurement
scales. Children of mothers with more
depressive symptoms had more depressive/withdrawn symptoms only
in the presence of low maternal literacy. The positive interaction between
maternal literacy and depression on
child depressive symptoms indicates
that literacy may be a mediating variable between parental and child
health outcomes. Gong et al34 found
no relationship between parental
literacy and parents’ reports of their
child’s oral health. DeWalt et al23
found that children with parents who
have low literacy are more likely to have
moderate or severe persistent asthma
and miss more school days because of
asthma compared with children whose
parents have higher literacy.

Four studies measured knowledge as
1 of the outcomes.17,18,22,37 Two studies
by Davis et al18,22 demonstrated that
well-designed written materials can
improve comprehension across the
continuum of reading ability, but the
disparity in comprehension between
good and poor readers remained
about the same.

Key Question 2: What Interventions
Have Been Studied to Improve
Health Outcomes for Children Who
Have Low Literacy or Who Have
Parents With Low Literacy, or to
Reduce Disparities in Health
Outcomes Associated With Low
Literacy?
We identiﬁed 5 studies that measured literacy in the child or the parent and studied the effect of an intervention on health
outcomes (Table 3).17,18,22,36,37 The intervention for 4 studies was targeted for the
parents, and all 4 studies were in the
context of children younger than 5
years.17,18,22,37 All 4 of those studies were
controlled clinical trials,17,18,22,37 and 3
stratiﬁed their results according to
literacy level.17,18,22One uncontrolled
study targeted the intervention for the
children (aged 6 to 14 years) themselves.36

Campbell et al17 evaluated the understanding of informed consent by using
4 different strategies for delivering information: (1) original consent form;
(2) enhanced easy-to-read consent
form; (3) computer-based presentation; and (4) video. Of the 4 methods,
they found that the enhanced written
materials were as effective as the
video and computer-based materials
for the total sample. In the subgroup of
parents who read below the 9th-grade
level, the enhanced written materials
were generally superior to all other
methods.
Yin et al37 tested a pictogram-based
medication-instruction sheet combined with brief counseling and teachback sessions. Parents who received
the intervention had more knowledge
about the medication and dose frequency compared with those in a
usual-care control group.
Interventions to Improve Health
Behaviors
One study measured actual health
behaviors; Yin et al37 measured parentreported medication dosing and observed parents preparing a medication dose. Parents in the intervention
group were more likely to use the correct dose. They also found that the parents in the intervention group had
greater self-reported adherence to the
prescribed medication regimen. Although not stated in the article, the author conﬁrmed that effect sizes were
similar for parents with low literacy
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TABLE 3 Interventions to Improve Child Health Outcomes by Addressing Child or Low Caregiver Literacy
Author

Study
Design

Literacy Measure

Level of
Measurement

Type of
Intervention

Intervention

Outcome Description

Quality

Campbell
et al17
(2004)

RCT

REALM; Woodcock
Johnson PsychoEducational
Battery-Revised,
Part 2

P

Modiﬁed print,
video, and
computer

Consent information for a
high- and low-risk
pediatric study was
presented via modiﬁed
print, video, and laptop
presentation
compared with original
print materials
Polio vaccine information
pamphlet written at
6th-grade level,
compared to standard
pamphlet (10th-grade
level)
Locally designed polio
vaccine pamphlet
(intervention) written
at ⬍9th-grade reading
level, compared with
an improved CDC
pamphlet, also written
at ⬍9th-grade level

Recall of consent information positively
correlated with literacy (P ⬍ .001);
modiﬁed print materials equivalent
or superior to original print, video,
and computer materials for parents
with LL

G

Davis
et al18
(1996)

NRCT

REALM

P

Brochure

LL intervention pamphlet elicited better
comprehension than the standard
pamphlet (P ⬍ .0001), but not for
readers at ⱕ3rd-grade reading level

G

Davis
et al22
(1998)

NRCT

REALM

P

Brochure

Readers of intervention pamphlet had
higher comprehension than readers
of the CDC pamphlet (P ⬍ .01);
comprehension improved with
intervention pamphlet among those
at ⱖ9th-grade reading level (P ⬍
.001) but not those below; the
intervention was easier to read
overall
ED asthma-related visits dropped from
63% 6 mo before study to 33% 6 mo
after study; improved self-efﬁcacy
decreased ED visits (OR: 0.27; P ⬍
.01) and hospitalizations (OR: 0.33;
P ⬍ .001); improved reading level
not directly associated with
hospitalizations
Intervention caregivers signiﬁcantly
less likely to make errors in dosing
frequency (P ⫽ .0007 daily), less
likely to report incorrect medication
preparation (P ⫽ .04 daily; P ⫽
.0006 as needed), and more likely to
report using a standardized dosing
instrument (P ⫽ .008 daily; P ⫽ .002
as needed)

G

Robinson
et al36
(2008)

UCT

Gilmore Oral Reading
Test

C

Classes and camp

Asthmatic children
attended 2-h literacy
and asthma education
classes on Saturdays
for 6 mo and a 5-d
camp

Yin et al37
(2008)

RCT

TOFHLA

P

Pictogram-based
instructions
and counseling

Parents of children taking
daily and as-needed
liquid medications
were randomly
assigned to receive
pictogram-based
medication instruction
sheets with teach-back
counseling or standard
care

F

G

RCT indicates randomized, controlled trial; NRCT, non–randomized, controlled trial; UCT, uncontrolled trial; P, Parent; C, Child; CDC, Centers for Disease Control and Prevention; LL, lower
literacy; HL, higher literacy; OR, odds ratio; ED, emergency department; G, good; F, fair.

and those with higher literacy (H. S.
Yin, MD, MS, personal communication,
September 12, 2008).
Interventions That Measured Use of
Health Services
Robinson et al36 performed an innovative intervention for children with
asthma and studied it with a before/
after research design. Children with
asthma were enrolled in a readingskills and asthma-education program.

They measured hospitalization and
emergency visits in the 6 months before the start of the intervention and
over the ﬁrst 6 months of the intervention. Of the children enrolled, 63% had
an emergency visit before the intervention, and only 33% had an emergency visit during the intervention.
Likewise, 37% had been hospitalized
preceding the intervention, and only
22% had been hospitalized during the
intervention. Using multivariate mod-

eling, they found that children whose
reading improved the most were least
likely to have repeat emergency visits.

DISCUSSION
This body of research indicates that low
parental literacy is related to worse
health outcomes, particularly for young
children. Lower-than-average literacy
among adolescents seems to be related
to more risk-taking or violent behaviors.
Our overall understanding of the relative
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importance of parental and child literacy
over the continuum of development is
weak.
As observed in our previous systematic
review, health-related knowledge is almost always associated with literacy. Although knowledge is often not closely associated with health outcomes, healthbehavior experts assert that all healthbehavior theories assume adequate
knowledge.38 As such, it is important to
not ignore this meaningful relationship.
Few studies have examined the impact
of knowledge-related interventions
stratiﬁed according to literacy level.
The studies that have done so have had
mixed results.11 In some cases, improved written materials were better
for everyone but did not reduce the
gap in knowledge between those with
higher literacy and those with lower
literacy.18,22 The study by Campbell et
al17 showed a greater effect of the enhanced written materials among those
with the lowest literacy. Future studies
should focus on the health information
that is most closely related to behaviors and outcomes when they evaluate
changes in knowledge from intervention. We often refer to this as the “need
to know and need to do.”39 As in the
study by Yin et al,37 measuring behaviors closely related to knowledge is another advance in this type of research.
We did ﬁnd that low literacy is associated with a variety of adverse health
behaviors among parents and adolescents. Many of the behaviors, such as
smoking, violence, and lack of breastfeeding, are likely to have other societal inﬂuences related to but not caused
by low literacy. However, some behaviors such as adherence, correct dosing,
and ability to get medicines could have a
more direct link to the ability to read and
understand health care–related instructions. These relationships are still quite
unclear given the numerous studies that
have not found a relationship between
literacy and adherence.19,40 We may conS272
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clude that understanding what one
needs to do is necessary, but not sufﬁcient, for adherence to medical recommendations.
Fewer studies have evaluated the relationship between caregiver or child literacy and health service use or health outcomes. Although most studies have
shown a relationship between parental
literacy and child health outcomes, some
have presented negative ﬁndings, which
prevents us from drawing ﬁrm conclusions. Although DeWalt et al23 found that
children with asthma who have parents
with low literacy skills had higher incidence of emergency department visits,
hospitalizations, and missed school
days, Sanders et al,25 who studied a
broader sample of children, did not ﬁnd
a relationship between parental literacy
and children’s health service. Moon et
al20 also did not ﬁnd more hospitalizations or chronic illnesses for children
whose parents had lower literacy. These
ﬁndings suggest that not all situations
lead to health literacy–related disparities, and research is needed to enhance
our understanding of those situations
that may respond to literacy-sensitive interventions.
One of the most challenging aspects of
studying the role of literacy or health
literacy for children’s health is taking
into account the relative responsibility
of the parent and the child for the
child’s health outcome. Maturational
cognitive abilities may affect a child’s
ability to understand and implement
self-care.41 Moreover, children demonstrate variations in their ability to
engage in self-care within the same
age group, and parents use different
cues to determine the child’s readiness to assume self-care.42–44 Child maturity, initiation of self-care activities,
self-concept, family support and organization, shared decision-making with
medical providers, maternal selfefﬁcacy, duration of disease, the perceived disease knowledge of the child,

child academic achievement, and participation in outside activities have
been found to inﬂuence the transfer of
medical care activities from parent to
child.45–49 Parents of children with
chronic medical needs often transfer
self-care responsibilities when their
child is between the ages of 11 and 15
years.49,50 Oftentimes adolescents do
not implement the necessary level of
self-care activities when the transfer
of care occurs, which results in poorer
health outcomes.45,51 Parent or child literacy may also inﬂuence the transfer
of care. We suggest that studies examining the role of literacy in childhood
health outcomes focus on parental literacy among children younger than 7
years and child literacy for children in
their late teenage years. When studying
children between those ages, it would be
worthwhile to measure both parent and
child literacy to determine their degree
of association to health outcomes during
the “transition” years. Of course, these
ages are approximate and will vary on
the basis of the health behaviors and outcomes under study.
We found relatively few studies of interventions to improve child health
outcomes for children or parents with
low literacy. Most studies have demonstrated improving knowledge. One study
improved important health behaviors
(giving the correct medication dose and
completing the regimen).37 The studies
by Yin et al37 and Davis et al18,22 demonstrated improvement across all levels of
literacy but not a reduction in the disparity between parents with low and higher
literacy. We are particularly interested in
those that could narrow the gap in outcomes between low and higher literacy,
but few studies in adult health have demonstrated such effects,52,53 and no studies in child health have done so thus far.
From this relatively small number of
studies, it is difﬁcult to draw conclusions about the cause-and-effect relationship between literacy and child
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health outcomes. Although there is a
strong relationship between literacy
and the measured outcome, particularly knowledge, the nonexperimental
nature of the study designs leaves us
wondering whether important other
factors explain the relationship between literacy and the outcome. Many
studies attempted to adjust for age, socioeconomic status, race/ethnicity,
and insurance status, but such statistical adjustment does not ensure detection of a causal relationship. Intervention studies that target the effects
of low literacy and ﬁnd a reduction in
the relationship between literacy and
the outcome could help to increase our
conﬁdence that the literacy-outcome
relationship is causal.
Our ﬁndings reﬂect the quality of the
published literature. Most studies
were cross-sectional design, and many
did not control for important covariates in the analysis. By limiting our inclusion to the published Englishlanguage literature and to studies that
have measured literacy in the population of interest, we may have excluded
some interventions that could be effective for patients or caregivers with low
literacy skills. However, exclusion of
those studies was necessary, because

literacy measurement was required to
answer questions about the role of literacy. Our ratings of quality are approximate and meant to address the
ability of the study to answer our questions of interest. Some studies may
have been focused on other questions
for which they are “good” but had
“fair” data related to the relationship
between literacy and health. Finally, it
is important to recognize that the current research literature documents the
relationship between reading ability and
health outcomes rather than the
broader construct of health literacy.
Some view the fact that health literacy
measures do not address every possible facet of health literacy as a limitation, but we do not hold that opinion.
This body of research has identiﬁed an
important measured variable that predicts disparities in health outcomes.
This variable, mostly reading ability for
prose and documents, may lend itself
very well as a target for interventions,
as demonstrated in this review and research in adults.11,52–54 Efforts to measure health literacy broadly may identify other areas to target for
intervention, but that should not prevent us from pursuing interventions
that mitigate this important disparity.

This review has important implications for researchers and practitioners who are interested in child
health. Practitioners should consider
the role of literacy and use interventions such as those described by Yin et
al,37 Robinson et al,36 Campbell et al,17
and Davis et al,18,22 which can improve
health behaviors and health outcomes.

CONCLUSIONS
Researchers should seize on the
emerging recognition of the importance of literacy for child health outcomes. We need to expand our understanding of the relative roles of
caregiver and child literacy. Studies to
identify the key health literacy skills
needed by children as they transition
to self-management can lead to better
curricula for clinician training and primary and secondary schools. We need
a better understanding of the relationship between knowledge and behaviors so that our interventions can affect behaviors that are most closely
associated with positive health outcomes. Finally, interventions should
improve outcomes for all patients but
also narrow the gap in outcomes between people with low and higher
literacy.

REFERENCES
1. Nielsen-Bohlman L, Panzer AM, Kindig DA;
Committee on Health Literacy. Health Literacy:
A Prescription to End Confusion. Washington,
DC: National Academies Press; 2004

6. DeWalt DA, Pignone MP. Reading is fundamental: the relationship between literacy and
health. Arch Intern Med. 2005;165(17):
1943–1944

2. DeWalt DA, Berkman ND, Sheridan SL, Lohr KN,
Pignone M. Literacy and health outcomes: a
systematic review of the literature. J Gen Intern Med. 2004;19(12):1228 –1239

7. Schwartzberg JG, VanGeest JB, Wang CC, eds.
Understanding Health Literacy: Implications
for Medicine and Public Health. Chicago, IL:
AMA Press; 2005

3. Kirsch I. The International Adult Literacy Survey (IALS): Understanding What Was Measured. Princeton, NJ: Educational Testing
Services; 2001

8. Berkman ND, DeWalt DA, Pignone MP, et al.
Literacy and Health Outcomes. Rockville, MD:
RTI International-University of North Carolina
Evidence-Based Practice Center; 2004

4. Kutner M, Greenberg E, Baer J. A First Look at
the Literacy of America’s Adults in the 21st
Century. Baltimore, MD: US Department of
Education; 2005. NCES report No. 2006 – 470

9. Sanders LM, Federico S, Klass P, Abrams
MA, Dreyer B. Literacy and child health: a
systematic review. Arch Pediatr Adolesc
Med. 2009;163(2):131–140

5. US Department of Health and Human Services. Healthy People 2010. 2nd ed. Washington, DC: Government Printing Ofﬁce; 2000

10. Yin HS, Forbis SG, Dreyer BP. Health literacy
and pediatric health. Curr Probl Pediatr Adolesc Health Care. 2007;37(7):258 –286

11. Pignone M, DeWalt DA, Sheridan S, Berkman
N, Lohr KN. Interventions to improve health
outcomes for patients with low literacy: a
systematic review. J Gen Intern Med. 2005;
20(2):185–192
12. Ross LA, Frier BM, Kelnar CJ, Deary IJ. Child
and parental mental ability and glycaemic
control in children with type 1 diabetes. Diabet Med. 2001;18(5):364 –369
13. Davis TC, Long SW, Jackson RH, et al. Rapid
Estimate of Adult Literacy in Medicine: a
shortened screening instrument. Fam Med.
1993;25(6):391–395
14. Parker RM, Baker DW, Williams MV, Nurss
JR. The Test of Functional Health Literacy in
Adults: a new instrument for measuring patients’ literacy skills. J Gen Intern Med. 1995;
10(10):537–541
15. Yin HS, Dreyer BP, Foltin G, van Schaick L,

PEDIATRICS Volume 124, Supplement 3, November 2009
Downloaded from www.aappublications.org/news by guest on February 19, 2019

S273

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Mendelsohn AL. Association of low caregiver health literacy with reported use of
nonstandardized dosing instruments and
lack of knowledge of weight-based dosing.
Ambul Pediatr. 2007;7(4):292–298
Wilson FL, Baker LM, Nordstrom CK, Legwand C. Using the teach-back and Orem’s
Self-care Deﬁcit Nursing theory to increase
childhood immunization communication
among low-income mothers. Issues Compr
Pediatr Nurs. 2008;31(1):7–22
Campbell FA, Goldman BD, Boccia ML, Skinner M. The effect of format modiﬁcations
and reading comprehension on recall of informed consent information by low-income
parents: a comparison of print, video, and
computer-based presentations. Patient
Educ Couns. 2004;53(2):205–216
Davis TC, Bocchini JA Jr, Fredrickson D, et al.
Parent comprehension of polio vaccine information pamphlets. Pediatrics. 1996;97(6
pt 1):804 – 810
Davis TC, Fredrickson DD, Potter L, et al. Patient understanding and use of oral contraceptive pills in a southern public health
family planning clinic. South Med J. 2006;
99(7):713–718
Moon RY, Cheng TL, Patel KM, Baumhaft K,
Scheidt PC. Parental literacy level and understanding of medical information. Pediatrics. 1998;102(2). Available at: www.
pediatrics.org/cgi/content/full/102/2/e25
Cho RN, Plunkett BA, Wolf MS, Simon CE,
Grobman WA. Health literacy and patient understanding of screening tests for aneuploidy and neural tube defects. Prenat
Diagn. 2007;27(5):463– 467
Davis TC, Fredrickson DD, Arnold C, Murphy
PW, Herbst M, Bocchini JA. A polio immunization pamphlet with increased appeal and
simpliﬁed language does not improve comprehension to an acceptable level. Patient
Educ Couns. 1998;33(1):25–37
DeWalt DA, Dilling MH, Rosenthal MS, Pignone MP. Low parental literacy is associated with worse asthma care measures in
children. Ambul Pediatr. 2007;7(1):25–31
Rosenthal MS, Socolar RR, DeWalt DA, Pignone M, Garrett J, Margolis PA. Parents with
low literacy report higher quality of parentprovider relationships in a residency clinic.
Ambul Pediatr. 2007;7(1):51–55
Sanders LM, Thompson VT, Wilkinson JD.
Caregiver health literacy and the use of
child health services. Pediatrics. 2007;
119(1). Available at: www.pediatrics.org/
cgi/content/full/119/1/e86
Sleath BL, Jackson E, Thomas KC, et al. Literacy
and perceived barriers to medication taking

S274

DeWALT and HINK

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

among homeless mothers and their children.
Am J Health Syst Pharm. 2006;63(4):346 –351
Davis TC, Byrd RS, Arnold CL, Auinger P, Bocchini JAJ. Low literacy and violence among adolescents in a summer sports program. J Adolesc Health. 1999;24(6):403– 411
Kaufman H, Skipper B, Small L, Terry T,
McGrew M. Effect of literacy on breast-feeding
outcomes. South Med J. 2001;94(3):293–296
Hawthorne G. Preteenage drug use in
Australia: the key predictors and schoolbased drug education. J Adolesc Health. 1997;
20(5):384 –395
Stanton WR, Feehan M, McGee R, Silva PA. The
relative value of reading ability and IQ as predictors of teacher-reported behavior problems. J Learn Disabil. 1990;23(8):514 –517
Fredrickson DD, Washington RL, Pham N, Jackson T, Wiltshire J, Jecha LD. Reading grade
levels and health behaviors of parents at child
clinics. Kans Med. 1995;96(3):127–129
Conwell LS, O’Callaghan MJ, Andersen MJ,
Bor W, Najman JM, Williams GM. Early adolescent smoking and a web of personal and
social disadvantage. J Paediatr Child
Health. 2003;39(8):580 –585
Andrasik F, Kabela E, Quinn S, Attanasio V,
Blanchard EB, Rosenblum EL. Psychological
functioning of children who have recurrent
migraine. Pain. 1988;34(1):43–52
Gong DA, Lee JY, Rozier RG, Pahel BT, Richman JA, Vann WF Jr. Development and testing of the Test of Functional Health Literacy
in Dentistry (TOFHLiD). J Public Health Dent.
2007;67(2):105–112
Zaslow MJ, Hair EC, Dion MR, Ahluwalia SK,
Sargent J. Maternal depressive symptoms
and low literacy as potential barriers to employment in a sample of families receiving
welfare: are there two-generational implications? Women Health. 2001;32(3):211–251
Robinson LD Jr, Calmes DP, Bazargan M. The
impact of literacy enhancement on asthmarelated outcomes among underserved children. J Natl Med Assoc. 2008;100(8):892– 896
Yin HS, Dreyer BP, van Schaick L, Foltin GL, Dinglas C, Mendelsohn AL. Randomized controlled trial of a pictogram-based intervention
to reduce liquid medication dosing errors and
improve adherence among caregivers of
young children. Arch Pediatr Adolesc Med.
2008;162(9):814 – 822
Bandura A. Self-efﬁcacy: The Exercise of Control. New York, NY: WH Freeman and Company;
1997
Seligman HK, Wallace AS, DeWalt DA, et al. Developing low-literacy patient educational materials to facilitate behavior change. Am J
Health Behav. 2007;31(suppl 1):S69 –S78

40. Pignone MP, DeWalt DA. Literacy and health
outcomes: is adherence the missing link?
J Gen Intern Med. 2006;21(8):896 – 897
41. Piaget J. The Origins of Intelligence in Children. New York, NY: International Universities Press, Inc; 1952
42. Saucier CP. Self concept and self-care management in school-age children with diabetes. Pediatr Nurs. 1984;10(2):135–138
43. Moore JB. Predictors of children’s self-care
performance: testing the theory of self-care
deﬁcit. Sch Inq Nurs Pract. 1993;7(3):199 –212;
discussion 213–217
44. Moore JB, Mosher RB. Adjustment responses
of children and their mothers to cancer: selfcare and anxiety. Oncol Nurs Forum. 1997;
24(3):519 –525
45. Ingersoll GM, Orr DP, Herrold AJ, Golden MP.
Cognitive maturity and self-management
among adolescents with insulin-dependent diabetes mellitus. J Pediatr. 1986;108(4):
620 – 623
46. Buford TA. Transfer of asthma management
responsibility from parents to their schoolage children. J Pediatr Nurs. 2004;19(1):3–12
47. Faulkner MS. Family responses to children
with diabetes and their inﬂuence on selfcare. J Pediatr Nurs. 1996;11(2):82–93
48. Follansbee DS. Assuming responsibility for
diabetes management: what age? What
price? Diabetes Educ. 1989;15(4):347–353
49. Giordano BP, Petrila A, Banion CR, Neuenkirchen G. The challenge of transferring responsibility for diabetes management from
parent to child. J Pediatr Health Care. 1992;
6(5 pt 1):235–239
50. Schilling LS, Knaﬂ KA, Grey M. Changing patterns of self-management in youth with type
I diabetes. J Pediatr Nurs. 2006;21(6):412– 424
51. Wysocki T, Taylor A, Hough BS, Linscheid TR,
Yeates KO, Naglieri JA. Deviation from developmentally appropriate self-care
autonomy: association with diabetes outcomes. Diabetes Care. 1996;19(2):119 –125
52. Rothman R, DeWalt DA, Malone R, et al. The
inﬂuence of patient literacy on the effectiveness of a primary-care based diabetes disease management program. JAMA. 2004;
292(14):1711–1716
53. Paasche-Orlow MK, Riekert KA, Bilderback
A, et al. Tailored education may reduce
health literacy disparities in asthma selfmanagement. Am J Respir Crit Care Med.
2005;172(8):980 –986
54. Dewalt DA, Malone RM, Bryant ME, et al. A
heart failure self-management program for
patients of all literacy levels: a randomized,
controlled trial [ISRCTN11535170]. BMC
Health Serv Res. 2006;6(1):30

Downloaded from www.aappublications.org/news by guest on February 19, 2019

Health Literacy and Child Health Outcomes: A Systematic Review of the
Literature
Darren A. DeWalt and Ashley Hink
Pediatrics 2009;124;S265
DOI: 10.1542/peds.2009-1162B

Updated Information &
Services

including high resolution figures, can be found at:
http://pediatrics.aappublications.org/content/124/Supplement_3/S265

References

This article cites 44 articles, 3 of which you can access for free at:
http://pediatrics.aappublications.org/content/124/Supplement_3/S265
#BIBL

Subspecialty Collections

This article, along with others on similar topics, appears in the
following collection(s):
Community Pediatrics
http://www.aappublications.org/cgi/collection/community_pediatrics
_sub

Permissions & Licensing

Information about reproducing this article in parts (figures, tables) or
in its entirety can be found online at:
http://www.aappublications.org/site/misc/Permissions.xhtml

Reprints

Information about ordering reprints can be found online:
http://www.aappublications.org/site/misc/reprints.xhtml

Downloaded from www.aappublications.org/news by guest on February 19, 2019

Health Literacy and Child Health Outcomes: A Systematic Review of the
Literature
Darren A. DeWalt and Ashley Hink
Pediatrics 2009;124;S265
DOI: 10.1542/peds.2009-1162B

The online version of this article, along with updated information and services, is
located on the World Wide Web at:
http://pediatrics.aappublications.org/content/124/Supplement_3/S265

Pediatrics is the official journal of the American Academy of Pediatrics. A monthly publication, it
has been published continuously since 1948. Pediatrics is owned, published, and trademarked by
the American Academy of Pediatrics, 141 Northwest Point Boulevard, Elk Grove Village, Illinois,
60007. Copyright © 2009 by the American Academy of Pediatrics. All rights reserved. Print ISSN:
1073-0397.

Downloaded from www.aappublications.org/news by guest on February 19, 2019

