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OBJECTIVE: A 2014 American Academy of Pediatrics Policy
Statement on Literacy Promotion recommends providers
endorse daily caregiver–child reading during health supervision
visits. Reach Out and Read (ROR) is a widely used model of
office-based early literacy promotion. We hypothesized that
exposure to ROR and other variables such as reading as part
of a bedtime routine positively correlate with caregiver–child
reading frequency.
METHODS: This is a cross-sectional study based on a conve-
nience sample of caregivers at 8 ROR-Milwaukee sites, which
serve predominantly low-income populations in Milwaukee.
On the basis of results of previously validated questionnaires,
odds ratios were calculated to determine which variables are
significantly associated with caregivers’ reading to children
0 to 2 (rarely), 3 to 6 (often), and 7 (daily) days per week.
Random forest analysis was performed to examine relative
importance of variables in predicting caregivers’ reading fre-
quency.
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RESULTS: A total of 256 caregivers were eligible for analysis;
those who reported receiving$4 books from pediatricians read
to children more days per week compared to those receiving
fewer books (5.07 vs 3.61, P < .001) and were more likely to
read daily (odds ratio 3.07, 95% confidence interval 1.80–
5.23). Caregivers’ interest in reading, number of children’s
books in the home, reading as part of a bedtime routine, and
number of books received from pediatricians were among the
most important variables in distinguishing rarely, often, and
daily reading caregivers.
CONCLUSIONS: Exposure to ROR-Milwaukee’s intervention
is associated with increased reading frequency. Identified var-
iables such as reading as a bedtime routine and number of
children’s books in the home should be targets for future
literacy-promoting interventions.
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WHAT’S NEW

This multisite study supports previous data demon-
strating increased reported caregiver–child reading fre-
quency in families participating in Reach Out and Read.
Uniquely, it also identifies the interplay of multiple vari-
ables which predict reading frequency which may be
targets for literacy-promoting interventions in the pri-
mary care setting.

THE COGNITIVE, SOCIAL, and emotional development
of children is influenced strongly by the frequency with
which their caregivers read to them in early life.1–5

Impoverished, single-parent, black, and Latino families
have lower frequencies of caregiver–child reading,6 lead-
ing to disparities in language development, vocabulary,
and reading comprehension of children by the time of
school entry.7 Reach Out and Read (ROR), a widely used
model in pediatric office-based literacy promotion, has
repeatedly demonstrated an ability to combat disparities
in child development by increasing both reading frequency
and child language development in disadvantaged
groups.8–12 This study seeks to examine the relative
importance of ROR and other factors which may
influence caregivers’ reading frequencies and thus the
development of early childhood literacy.
Reading may stimulate cognitive development more than

other forms of caregiver–child interaction as reading contains
a higher frequency of characteristics that are positive predic-
tors of language development than toy play, mealtime, or
dressing.13 Caregivers’ reading aloud to children from an
early age has also been associated with improved develop-
ment of preschool language skills and interest in reading.14

Studies have demonstrated that shared reading as early as 6
months is associated with improved language development
at 2 years and subsequent reading activities.1,2 Additionally,
research has shown that frequent book sharing (with more
than 3 times per week considered high frequency in studies
performed by the US Department of Education,
developmental pediatricians, and other literacy researchers)
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correlates positively with emergent literacy skills in
children.12,15,16 This suggests that increasing the frequency
to daily could improve developmental outcomes. The
American Academy of Pediatrics endorses daily reading as
a tool to prepare children for school.17

ROR is a national organization that attempts to reduce
early reading disparities and improve the quantity and qual-
ity of caregivers’ reading to children by promoting early lit-
eracy during health supervision visits.18,19 Medical
providers distribute books to caregivers during health
supervision visits from age 6 months to 5 years, give age-
appropriate literary guidance on how the children will
likely interact with the book, and model developmentally
appropriate reading. By the time a child is 5 years old, he
or she will have a library of about 10 books from the ROR
program. A large body of peer-reviewed research suggests
that the ROR intervention increases the frequency of par-
ents reading to children,9,11 enhances children’s receptive
and expressive language capacity,9–11 and increases
caregiver interest in reading.12 These findings are cited in
a 2014 American Academy of Pediatrics Policy Statement
on Literacy Promotion, which calls for literacy promotion
during health supervision visits from birth to 5 years of
age, and which recommends pediatricians promote daily
reading to families in addition to providing a developmen-
tally appropriate book.20 Since its inception in 1991, ROR
has spread to over 5000 clinics in the United States, distrib-
uting books to over 4 million children.18

This study adds to the existing literature, which suggests
that ROR enhances early childhood literacy. Figure 1 repre-
sents a conceptual model of the development of early child-
hood literacy. This model highlights the many interrelated
factors and potential confounders that may influence liter-
acy development. Previous studies have examined how
literacy-promoting interventions improve caregiver reading
frequency and enhance literacy development.1–3,8–12

Additionally, other studies have investigated how
caregiver literacy-oriented beliefs influence reading
habits.21,22 However, the complex interaction among
pediatrician-delivered interventions, caregiver characteris-
tics, caregiver attitudes, and caregiver practices in relation
to reading frequency has not yet been explored.
Figure 1. Model of mediators in early childhood literacy development.
We hypothesized that exposure to the ROR-Milwaukee
(ROR-M) intervention would positively correlate with
shared reading frequency. We also sought to understand
the relative importance of variables such as caregiver char-
acteristics, attitudes, and practices in predicting reading
frequency in families seeking routine health care at
ROR-M sites.
METHODS

STUDY DESIGN AND SETTING

This is a multisite cross-sectional study based on care-
givers’ report. After approval by the Medical College of
Wisconsin’s institutional review board, the study took
place from September 2013 to May 2014 in Milwaukee,
Wisconsin, at the 8 ROR-M sites serving a predominantly
low-income population in the central city. During 2014,
there were 13,648 annual well-child encounters for chil-
dren 0 to 5 years old across the 8 sites. Insurance coverage
for patients was predominantlyMedicaid (91.97%), private
or health maintenance organization non-Medicaid
(4.69%), or self-pay/uninsured 1.58%.

PARTICIPANTS

Convenience samples of families presenting for routine
health care at each site were given the opportunity to enroll
onto this study. Eligible study subjects were caregivers
with children between the ages of 6 to 59 months. If 2 care-
givers for a child were present, the first to volunteer
completed the survey. If the child’s caregiver was under
18 years old, the survey was not administered. If 2 children
in the same family within the age range of the study pre-
sented at the same time, only the first child referenced by
the caregiver was enrolled. Children with birth weight
<2500 g or severe neurodevelopmental disability were
excluded. No incentives were given for participation.

VARIABLES AND DATA SOURCES

A 25-item questionnaire (available in English and
Spanish) was adapted from the Before-and-After-Books
and Reading survey,23 designed in 1998 by members of
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the Academic Pediatric Association Special Interest
Group for Literacy Promotion in Primary Care and
from the StimQ READ subscale, which assesses home lit-
eracy environment.24 The survey assessed 1) demo-
graphic characteristics of caregivers and children; 2)
exposure to ROR-M intervention as measured by number
of children’s books received from pediatricians and age of
child when a book was first received from a pediatrician;
3) caregivers’ literacy-related attitudes and behaviors,
such as caregivers’ interest in reading, how caregivers
prepared the child for bed, and the reported number of
children’s books in the household; and 4) frequency of
reading as days per week.

STUDY SIZE

Study participants were recruited to have an even distri-
bution across the 6 larger clinical sites, which have incor-
porated the ROR model into their clinical practice from 4
to 14 years. A proportionally smaller sample was recruited
between the 2 smallest clinical sites, which have been part-
nering with ROR for less than 2 years.

STATISTICAL METHODS

The frequency that caregivers read to children (shared
reading) was selected as the outcome variable. Previous
studies have conducted analysis of shared reading fre-
quency as a continuous variable, sometimes as a di- or tri-
chotomized variable with such split points as $3 days per
week or $6 days per week,12,16 and others have used a
combination of literacy-oriented behaviors to create a
reading frequency score.21,22,25 We chose to split reading
time into 0 to 2 days per week (rarely), 3 to 6 days per
week (often), and 7 days per week (daily) reading in
order to risk stratify the study population. By
understanding potentially distinct predictive variables
between the groups, providers can target interventions on
the basis of their patients’ unique risk factors for primary
prevention of low literacy. To consider possible correlates
we used multivariable analysis. For all multivariable
analyses the following 19 variables were included.

CAREGIVER LITERACY FACTORS

Relation of caregiver to child, caregiver’s education,
caregiver reads for pleasure, caregiver has library card,
ethnicity, caregiver’s interest in reading to child, reading
listed as a top 3 favorite activity to do with child, caregiver
associates reading with child’s success in school.

HEALTH CARE PROFESSIONAL LITERACY FACTORS

Number of books received from health care profes-
sional, age book first received from health care profes-
sional, number of clinic visits in last year.

ENVIRONMENT FACTORS

Number of children’s books in home, reading to child at
night, English spoken at home, Spanish spoken at home,
spoken, home language other than English or Spanish,
more than 1 language spoken in the home.
CHILD LITERACY FACTORS

Child’s gender, child’s age.

Crude odds ratios and confidence intervals were calcu-
lated in SPSS 21 (IBM, Armonk, NY). Although logistic
regression is often used to investigate the relationship of
variables with a binary outcome, when the interrelationship
of variables is complex, a logistic regression can miss
important relationships. As a result of the highly interde-
pendent relationship between many variables of interest
and the fact that these variables were assessed via Likert
scale, the nonparametric method of classification and
regression trees (CART) was used for analysis.26 CART se-
lects the most important predictors from a large number of
variables allowing for any number of interactions to
explain the outcome. It builds classification trees to predict
categorical outcomes. At each stage, all of the variables are
examined for the best split. In the current analysis, we used
often versus rarely reading, daily versus often reading, and
daily versus rarely reading as the outcomes. The options
were 15 and 5 or the minimum number of cases in the
parent node and in the terminal node, respectively; the opti-
mization method was Gini; 10% leave-out samples were
used for cross-validation each time for 10 test runs.
CARTwas performed using CART software (Salford Sys-
tems, San Diego, Calif).

RANDOM FOREST (RF) ANALYSIS

RF, a collection of CART, was used to examine the rela-
tive importance of variables in predicting caregiver–child
reading frequency. RF can determine the relative impor-
tance of interrelated variables in predicting an outcome.
It does so by overcoming low prediction accuracy and
high variance that normally limit classification and regres-
sion trees. In RF analysis, hundreds of trees are constructed
on a different random subsample of data. A random sample
of potential predictors at each node is then selected for
splitting at any node. The remaining data, the Out of Bag
samples, are used to examine the performance of each
tree. We used 500 trees with the number of predictors
considered for each node approximately the square root
of the number of potential predictors; parent node mini-
mum cases was 2. The variable importance is assessed us-
ing standard method (a variable in each tree is tested by
scrambling its values and measuring how much decline
in model accuracy). The target variables are often versus
rarely reading, daily versus often reading, and daily versus
rarely reading. RF was performed by the SPM Salford Pre-
dictive Modeler software suite Random Forests (Salford
Systems, San Diego, Calif).
RESULTS

PARTICIPANTS

A total of 353 caregivers were enrolled onto the study,
representing 400 individual children. Of the 400 question-
naires completed, 256 met the eligibility criteria and were
included in the study analysis (Figure 2). The majority of
caregivers identified as black (68.0%) or Latino (27.7%),
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Figure 2. Study flowchart.

Table 2. Caregiver Literacy-Oriented Attitudes and Behaviors

Characteristic % n

Caregiver reads for pleasure 78.8 201
Caregiver has library card 62.7 160
Interest in reading to child
Always or often interested 82.0 210
Sometimes interested 13.7 35
Rarely or never interested 4.3 11

Reading is one of favorite 3 things to
do with child

49.2 126

What caregiver does to help child
prepare for sleep at night

Reading mentioned 27.6 70
Reading not mentioned 72.4 184

What caregiver thinks will help child
be successful in 1st grade

Reading mentioned 50.6 129
Reading not mentioned 49.4 126

No. of children’s books at home
0–4 16.5 39
5–9 19.0 45
10–19 22.9 54
20–39 22.5 53
$40 19.1 45
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most spoke English (85.5%) and/or Spanish (32.0%), and
the majority had completed high school (72.9%). The chil-
dren’s ages ranged from 6 to 59 months, with similar distri-
bution across different age groups (Table 1).

In general, caregivers expressed positive literacy-
oriented attitudes (Table 2), such as reading for personal
pleasure (78.8%), having a library card (62.7%), and inter-
est in reading to child (82.0%). Fewer caregivers identified
reading as a favorite thing to do with their child (49.2%), to
read as a bedtime routine (27.6%), or to view reading as
important for school preparation (50.6%).

Most children were seen for a well-child visit within the
previous year (86.7%). About a third (33.6%) of caregivers
reported having never received a book from a pediatrician,
Table 1. Characteristics of Study Participants

Characteristic % n

Caregiver education
Did not complete high school 27.1 69
Completed high school or GED 38.8 99
At least some college 34.1 87
Missing 1

Languages spoken at home*
English 85.5 219
Spanish 32.0 82
Other 3.9 10

Race/ethnicity
Asian 1.6 4
Black 68.0 174
Latino 27.7 71
Other 0.4 1
White 2.3 6

Relation to child
Father 8.6 22
Mother 88.7 227
Other 2.7 7

Child’s age
6–11 mo 14.8 38
12–23 mo 26.2 67
24–35 mo 22.7 58
36–47 mo 15.2 39
48–71 mo 21.1 54

Child’s gender
Male 52.7 135
Female 47.3 121

*Caregivers could indicate speaking >1 language at home.
with 28.1% having received 1 to 3 books and 38.3% having
received $4 books. Of those who received books, 75%
received a number of books for age consistent with the pe-
diatric periodicity schedule (ie, a book at well-child checks
at 6 months, 9 months, and 12 months).

MAIN RESULTS

Frequency of reported caregiver–child reading ranged
from 0 to 7 days per week, with 0 to 6 days following a
normal bell curve distribution and daily reading being a
positive outlier. Slightly less than a third (31.4%) of care-
givers reported reading to children rarely, about a third
(32.6%) read often, and over a third (36.0%) read daily.
Caregivers receiving $4 books from pediatricians had a
higher frequency of reading to children than caregivers
receiving 0 to 3 books (5.07 vs 3.61, P < .001) and were
more likely to read daily to children (odds ratio 3.07;
95% confidence interval 1.80–5.23) (Figure 3). Specif-
ically, 52% of caregivers receiving $4 books from pedia-
tricians reported daily reading compared to 28.2% of
caregivers receiving 1 to 3 books and 24.4% of caregivers
Figure 3. Relationship between number of books from pediatri-

cians and caregivers reading daily to children.
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receiving no books. Caregivers receiving 1 to 3 books from
pediatricians and caregivers receiving 0 books had similar
frequencies of reading to children (3.83 days/week vs 3.42,
P¼ .243) and were similarly likely to read daily to children
(odds ratio 1.21; 95% confidence interval 0.60–2.48).

CART and RF analyses were performed for often versus
rarely reading, daily versus often reading, and daily versus
rarely reading. Figure 4 shows a CART analysis for daily
versus often reading. Of the 19 variables sampled for RF
analysis, 6 variables were identified as important for all 3
outcomes with increased reading frequency (Table 3).

Odds ratios were also calculated for comparison of vari-
ables between often versus rarely reading, daily versus
often reading, and daily versus rarely reading. Positive
associates are reported in Table 4. Caregivers who reported
reading to children often were more likely than rarely
reading caregivers to report reading to children as part of
a bedtime routine; to be always or often interested in
reading to children; and to list reading as a top 3 favorite
activity to do with their child. Caregivers who reported
reading to children daily were more likely than
Number of 
books 

received 
from 

healthcare 
professional

Caregiver’s 
interest in 
reading to 

child

≤35

Caregiver 
associates 

reading with 
child’s 

success in 
school

≤3 ≥4

Often: n=14 
(31%)

Daily: n=31
(69%)

No Yes

Often: n=18 
(75%)

Daily: n=6
(25%)

Often: n=14 
(45%)

Daily: n=17
(55%)

Always Not 

Often:
(78

Daily
(22

Figure 4. Results of CART analysis for daily versus often reading.
often-reading caregivers to report having $40 children’s
books at home for that child; to be always interested in
reading to their child; and to have at least a high school ed-
ucation. Caregivers who reported reading to children daily
were more likely than rarely reading caregivers to report
reading to children as part of a bedtime routine; to be al-
ways interested in reading to their child; and to list reading
as a top 3 favorite activity to do with their child.
DISCUSSION

In a multisite study of ROR, we demonstrated that
receiving books from pediatricians is one of the most
important variables that distinguish families with
frequent shared reading (>3 days per week) from those
with less frequent shared reading. Additionally, our
analysis showed ROR has a dose-dependent effect,
with caregivers receiving $4 books from ROR reading
more frequently to children. This supports the findings
of previous ROR studies, which demonstrated increased
reading frequency in families participating in
Often: n=5 
(62.5%)

Daily: n=3
(37.5%)

Number of 
children’s 

books in home

>35

Caregiver 
has library 

card

always No Yes

 n=25 
%)
: n=7
%)

Often: n=7 
(20%)

Daily: n=28
(80%)

For each terminal node the number of 
cases (n) and percentage (%) are obtained 
for each comparison group (i.e. often and 
daily readers).



Table 3. Top-Ranked Variables Identified by Random Forest Anal-

ysis for Increased Reading Frequencies (Often Versus Rarely

Reading, Daily Versus Often Reading, and Daily Versus Rarely

Reading)

� Number of children’s books in home.
� Caregiver interest in reading to child.
� Caregiver’s education attainment.
� Reading to children as a bedtime routine.
� Number of books received from pediatrician.
� Caregiver associates reading with preparation for school success.
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ROR.9,11,12,20,23,27 Importantly, research has shown that
caregiver reading frequency correlates positively with
emergent literacy, academic, and social skills in
children.5–7,12 Thus, by affecting the variables which
predict increased reading, ROR can be a powerful tool
to improve early childhood literacy and address the
social determinants of health.19

Reading as a part of a bedtime routine was associated
with increased reading frequency. However, this ritual
was reported by less than a third (27.6%) of participants.
The American Academy of Pediatrics technical report
School Readiness promotes routine reading in early educa-
tion, including “reading together as a daily fun family ac-
tivity” and “routines and regular times for meals, play,
Table 4. Variables Associated With Caregivers’ Increased Shared

Reading

Characteristic

Odds

Ratio

95% Confidence

Interval

Positive associations for often vs rarely
Reading to child at night 7.52 2.47–22.73
Always or often interested in
reading to child

6.25 2.66–14.71

Reading is top 3 favorite activity to
do with child

4.72 2.39–9.34

More than high school education 4.57 2.12–9.89
$10 children’s books at home 3.51 1.77–6.94
Receiving $4 books from pediatrician 2.10 1.04–4.22

Positive associations for daily vs often
Having $40 children’s books at home 3.51 1.62–7.59
Always interested in reading to child 3.27 1.56–6.85
High school education or more 2.37 1.09–5.17
Speaks $1 language at home 2.24 1.06–4.70
Reading to child at night 2.21 1.18–4.17
Receiving $4 books from pediatrician 2.20 1.20–4.04

Positive associations for daily vs rarely
Reading to child at night 16.67 5.62–50.00
Always interested in reading to child 11.24 5.35–23.81
Reading is top 3 favorite activity
to do with child

6.46 3.28–12.72

$5 children’s books at home 6.38 2.40–16.95
High school education or more 5.12 2.42–10.85
Receiving $4 books from pediatrician 4.61 2.35–9.06
Speaks English at home 3.53 1.39–8.96
Receiving $1 book from pediatrician 3.06 1.59–5.88
Has library card 2.91 1.53–5.52
Child $12 months old 2.83 1.15–6.98
African American ethnicity
(compared to Latino)

2.45 1.21–4.95

Associates reading with child’s
success in school

2.40 1.30–4.44

Speaks $1 language at home 2.14 1.02–4.51
and sleeping, which help children know what they can
expect and what is expected from them.”17 In a 2000 study
of the ROR intervention, the providers recommended to
caregivers that bedtime is a particularly good time to
read with their children.10 Part of the intervention’s success
was attributed to this anticipatory guidance, which may
have facilitated reading by providing structure and
routine.11 Anticipatory guidance and caregiver coaching
have been shown to be associated with caregiver behaviors
in the areas of injury prevention, sleep promotion, and
reading behaviors.28–30 Future studies should explore
how targeted anticipatory guidance toward reading as a
bedtime routine influences caregiver reading behaviors.
Caregiver attitudes and beliefs were predictive of

increased reading frequency in the RF analysis and were
likewise correlated with increased reading frequency in
odds ratio analyses. However, the absolute number of care-
givers who reported reading as a favorite activity to do with
their child and reading as essential for success in school was
remarkably low. Maternal attitudes and resources related to
shared reading have been shown to be important predictors
of reading behaviors by 6 months.31 Celano et al21 and
DeBaryshe22 also identified literacy-associated beliefs
which are associated with increased shared reading fre-
quency. In a home-based study, Weitzman et al27 observed
literary behaviors at home along with the HOME scale.
The HOME scale is a standardized measurement of dimen-
sions of the home environment including caregiver’s
emotional and verbal responsivity to the child, provision
of appropriate play material for the child, and opportunities
for variety in daily stimulation. They found that in addition
to number of ROR encounters and parent education, the
HOME score also predicted a child’s home literacy profile.
These findings highlight the need to support beliefs that may
facilitate shared reading, such as the ability to improve a
child’s success in school.
Our study uniquely uses the RF analysis to identify the

most critical variables, which distinguishes caregivers
who read daily from those who read often or rarely. Our
analysis suggests that variables such as caregiver interest
in reading, number of children’s books in the home,
reading to children at night, and number of books received
from pediatricians consistently rank among the most
important variables in distinguishing rarely, often, and
daily shared reading frequencies. Different orderings of
variables in RF and odds ratio analyses suggest that what
distinguishes daily from often readers is different than
what distinguishes often from rarely readers and daily
from rarely readers. For example, routinely reading to chil-
dren at night was more predictive in distinguishing daily
from often readers than it was in distinguishing often
from rarely readers. Another example is that caregivers’
educational attainment was more important in distinguish-
ing daily from rarely readers than it was in distinguishing
daily from often readers. Given these differences, it could
be possible that components of the ROR intervention could
be tailored to families depending on the baseline reading
frequency of the caregivers. For example, caregivers who
report rarely reading to children might especially benefit
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from a discussion on making reading a part of bedtime rou-
tines.

There are several limitations in this study, and one of them
is the lack of a true control group, limiting the ability to inter-
pret the relationships between attitudes/behaviors and inter-
vention. The use of convenience samples may lend to
selection bias on the part of the interviewers. Another limi-
tation of this studywas that the outcomemeasure and all var-
iables were based on caregivers’ reports, which are prone to
social desirability bias. Although our conceptual model of
early childhood literacy development is extensive, many
additional variables, mediators, and confounders also exist.
These include a child’s enrollment in day care or preschool,
number of children in the household, number of caregivers,
and exposures to other formsof language.16,21 Future studies
that randomize the different components of the ROR
intervention (eg, book delivery, anticipatory guidance,
modeling reading) and include more variables from a
child’s home environment may enhance the existing data.

CONCLUSIONS

This study supports previous data by demonstrating
increased caregiver–child reading frequency in families
with more exposure to ROR. It also identifies the relative
importance of variables in predicting caregiver–child
reading frequency, some of which are amenable to inter-
vention in the primary care setting. By risk stratifying the
pediatric population into groups such as rarely, often, and
daily readers, pediatricians can target interventions to these
unique groups. Primary care pediatric providers have crit-
ical opportunities to shape caregivers’ literacy behaviors
through anticipatory guidance such as recommending
reading as part of daily rituals such as bedtime routines.
By encouraging routine reading and providing books for
families at risk for low literacy, pediatric providers can
focus or enhance interventions for early childhood literacy.
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