CLINICAL CARE FOR CHILDREN

Literacy Promotion in Primary Care Pediatrics: Can We
Make a Difference?
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Abstract. Background. Reading skills are critical to
children’s success in school and the increasingly tech-
nologic workforce. Children from low-income families
are at risk for home environments that fail to pramote
emergent literacy and for reading failure. A home envi-
ronment that encourages learning and parents who are
involved in their children’s educalion are important
factors in schaol achievement.

Objective. To evaluate the effects of a literacy pro-
moling intervention delivered by pediatric providers as
part of well-child care on parent attitudes and behaviors
and on child language.

Design/Methods. A multicultural group of 205 low-
income families with 5- to 11-month-olds were prospec-
tively enrolled, interviewed, and randomized to inter-
vention (n = 106) or control (n = 99) groups. Families in
the intervention group received developmentally appro-
priate children's hooks and educational materials and
advice about sharing books with children, while those in
the control group received no books or materials rele-
vant to literacy. Afler an average of 3.4 well-child visits
in both groups, 153 (75%) were reinterviewed and the
children’s receptive and expressive vocabulary was
tested using a modified version of the MacArthur Com-
munication and Development Inventory (Short Form).
Parents were asked if their child understood [receptive
vocabulary) or said (expressive vocabulary) each of 100
words, half of which were in the hooks given. Families
were found to have a Child-Centered Literacy Orienta-
tion if they mentioned reading aloud as one of their
child’s favorite activities or as one of their own favorite
joint activities or if they usually read together at bed-
time. At follow-up toddlers were 18.4 months old on
average.

Results. Intervention and control groups had simi-
lar lileracy related characteristics at baseline. There
was a 40% increase in Child-Centered Literacy Orienta-
tion among intervention families compared with 16%
among controls. Intervenlion families read more with
their toddlers (4.3 vs 3.8 days/week). Both receptive and
expressive vocabulary scores were higher in older inter-
vention toddlers (18-25 months old; n = 88), bul not in
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younger intervention toddlers (13-17 months old; n =
62). This significant effect of the intervention on vocah-
ulary scores in older toddlers was found for both the 50
words in the books and those not in the bouks. After
parent education, foreign birth and language profi-
ciency, and child age were statistically controlled, the
intervention remained significantly associaled with
higher language outcomes in older toddlers. However,
when reading aloud was added to the multivariale anal-
ysis, the influence of the intervention was no lunger
evident, suggesting the intervention'’s effect on child lan-
guage was mediated through increased shared reading
with these toddlers.

Conclusion. This simple and inexpensive inlerven-
lion, delivered as part of well-child care, changed par-
enl atlitudes toward the importance of reading with
their infants and toddlers. These intervention parents
and their children read more together and this was
associaled with enhanced language development in
older toddlers in this diverse group of low-income
families. Pediatrics 2000;105:927-934; literacy, reading
promolion, child, books, anticipatery guidance, mullti-
cultural, underserved populations, language develop-
menl, receptive vocahulary, expressive vocabulary.

ARRREVIATION. E[?LD,_Chihi—GentErEd Literary Orientation.

uccess as an adult depends in parl on the
learning and development that occur in in-
fancy and early childhood. Infants raised in
safe and stimulating environments are belter learn-
ers laler in life than those raised in less secure and
attentive settings.” Because many children from so-
cially and economically disadvantaged back-
grounds lack environments that promote language
and literacy growth, they are at risk for failing to
develop essential literacy skills. The National As-
sessment of Educational Process 1998 Reading Re-
port Card for the Nuation found that children in the
United States who live near or below the poverly
line have lower average reading scores than their
peers. Of adults living in poverty, almost half read
and write at the lowest literacy level.” This lack of
basic literacy skills is linked to decreased produc-
tivity, increased rates ol leenage pregnancy, and
increased welfare dependence.** Low literacy lev-
els contribute to the propagation of the cycle of
poverty.”
Several studies have cvaluated the efficacy of
literacy promoting anticipatory guidance delivered
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by pediatric primary care providers as parl of well-
child care. In 1991, Needlman and his collcagues®
indicated that family literacy orientation could be
increased by a simple intervention in which pedi-
atricians distributed children’s books to children of
low-income parents at their health maintenance
visits. We initially conducted a similar interven-
tion study with multicultural, low-income families
(100 intervention, 51 historical control).” At all
scheduled well-child visits in a hospital clinic set-
ting, primary-care providers distributed children’s
books and educational materials to the parents of 6-
to 38-month-old children in the intervention group.
This study established the concept of Child-
Centered Literacy Orientation (CCLQ), a measure of
a family's ability and willingness to engage in lit-
eracy-promoting activities with young children.
CCLO was considered present if parents mentioned
reading in answer to open-ended questions about
their child’s favorite activities, or their favorite
things to do together, or if they usually shared
books at bedtime. We found that 33% ol parents
had CCLO in the historical control group compared
with 69% of families who had received the inter-
vention, Controlling for parental education, ethnic-
ily, reading habits, and sex and age of children, we
found that CCLO was almost 5 limes more likely to
be present in the intervention families.” These data
extended Needlman's findings because the sample
size was larger, and we controlled the number of
books children received, the duration between the
intervention and the interview, and child health
status.

In a related study in pediatric continuity settings,
we demonstrated that low-income families with
toddlers and preschoolers often lack a CCLO.? Only
40% of children <5 years old had 10 or more books
at home, and only 39% of families gave a posilive
response to one of the questions measuring CCLO.
Living in 2-parent families and in those with higher
adult to child ratios appeared to have protective
effects. However, living in environments where En-
glish was rarely spoken and with parents who
rarely read were additional risk factors for lack of
both children’s books and a CCLO in the home.

In a prospective, randomized trial, pediatricians
delivered a bilingual literacy promoting interven-
tion to low-income Hispanic families with infants.”
Ninety six percent of enrolled families were rein-
terviewed on average 10 months later when chil-
dren were 14 to 24 months old. Parents receiving
the intervention were 10 times more likely to read
hooks with their children at least 3 days a week
compared with control families, and they were also
more likely to report that reading aloud was one of
their 3 favorite things to do with their child. Only
trends toward higher language scores in interven-
tion children >18 months old were found.

To expand on these studies and to assess the
potential role of community-based pediatric pri-
mary care providers in enriching the literacy expe-
riences of low-income multicultural children, we
designed a prospective, randomized trial to evalu-
ale the effectiveness of this simple and culturally
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appropriate literacy-promoting intervention. This
study was modeled alter the previous study; how-
ever, we planned to enroll a larger number of par-
ticipating families from diverse cullural back-
grounds and to deliver the intervention in English
alone. We hypothesized that providing age-appro-
priate children’s books, handouts, and literacy-
related anticipatory guidance to low-income par-
ents would provide them with both the knowledge
and the tools they would need to change their atti-
tudes about the importance of reading with young
children and, as a result, their behavior. Speciti-
cally, we hypothesized that this intervenlion
would increase the frequency of parent-child read-
ing in this population. We also hypothesized thal
our intervention would facilitate toddler’s acquisi-
tion of receptive and expressive vocabulary.

METHODS
Subjecls

Between August 1996 and Septemhber 1997, we enrolled 205
families with infants, who presented to 1 of 4 urban community-
based health centers for pedialric care. The health centers serve
a low-income multiethnic population. Pediulric care is provided
hy 7 pediatricians and a pediatric nurse practitioner, Families
were eligible if: 1) the interviewed parent could speak English
well enouglh to participate in the initial interview; 2) the inter-
viewed parent was the primary caregiver; and 3) the infant was
between 5 and 11 months old at the lime of the enrollment
intarview. Children were enrolled at this age, when pediatric
visits occur frequently, to enable us to intervene at multiple
points over a short period of time. This is alsn a tima in infant
development when purents may be particularly receptive to
their pediatrician’s advice and when children slart to enjoy
lonking at picture books. Families were excluded from the study
if: 1) the infant's hirth weight was <5 pounds; 2) the infant had
a significant developmental delay, congenital anomaly, or sen-
sory deficil; or 3) the infant had been hospitalized =14 days.

Study Design/Intervention

A single research assistanl identified potentially eligible fam-
ilies by review of appointment schedules and patients’ charts
during husy clinic sessions. Eligible parents were approached in
the waiting room and asked to participate in a study of chil-
dren's play activities, interests, language development, and
sleep habits. Our interesl in lileracy was not disclosed. Parents
were informed that they would be contacted for [ollow-up in-
terviews in ahout a year to ascertain how their child’s interests
and activities may have changed. Light parents declined partic-
ipation in the study, and 15 parents could not communicate in
kEnglish well enough Lo complete the interview. After obtaining
informed consent, a research assistanl conducled an 80-item
structured face-to-face interview similar to one reported previ-
ously.'®** The interview included demographics, children’s
play interests and sleeping habits, and parental language profi-
ciencies. Parenls received a bag of diapers as an incentive for
participating in the interview,

At enrollment, families were randomized to intervention (n =
106) ar contrnl group (n = 99), using an alternate day schedule
willi those enrolled on even days of the month assigned to the
intervention group. Al Lhis initial visit and at all subsequent
well-child visits, pediatricians gave children in the inlervention
oroup an ape-appropriate children’s board book; an age-specific
handout explaining how children can benefit from, enjoy, and
interact with hooks; and literacy promoting anticipatory guid-
ance, The books chosen were developmentally appropriate, con-
tained brightly colored pictures and simple language, depicted
culturally diverse images, and promoted parent-child inlerac-
tion. Infants presenting for the 6-, 9-, 12-, 15-, and 18-month
visits received Rahies'® (Gondnight Moon,'' Moo, Baa, La, La,
Lu!'** Bedlime for Bunnies,'® and Three Little Chicks,'* respec-
tively. Educational material presented briefly some benefits of



reading to children, starting at a very young age and focused on
interaction between the parent and the child. This 1-page hand-
out also suggested that a good time Lo share books was as part of
a regular bedtime routine. Handouts were written in Fnglish at
a third-grade reading level and were given to the parent when
their child received the book.” The research assistanl responsi-
ble for enrollment and tracking placed books and handouts in
patient charts hafore scheduled visits for ease of distribution of
the intervention. The inlervention was determined to have oc-
curred when the child had a documented clinic visit and the
bouk disappeared from the chart.

The pediatric providers participated in a lraining session
describing the study design and objectives and the impartance
of their participation. We did not structure a standardized sce-
nario for them to deliver, but rather encouraged them to brieflly
provide guidance on the benefits of reading aloud tu children,
reinforcing the information in the handouts. Families in the
control group received routine pedialric care, without any books
or handouts. The providers were asked to continue with their
usual anticipatory guidance practices. Control families were not
differentiated from nonenrolled families for providers, thereby
decreasing the likelihood of unusual practices.

Follow-up

A month after the child had completed 3 well-child visits or,
in thuse with fewer visits, when the child turned 22 months old.

we attempted to contact [amilies for follow-np interviews. Of the
initial 205 families enrolled, 43 were lost to follow-up. Nine
families were located for follow-up interviews when children
were 26 to 33 months nld and these were considered to be ton
old for inclusion in this analysis. The remaining 153 families (77
intervention and 76 control families) were reinterviewed when
children were between 14 and 25 months old and are the sub-
jecls considered in this analysis.

As shown in Table 1, at follow-up mean age of children was
18.7 months for intervention and 18.3 months in the conlrol
group. Intervenlion families had attended 3.4 well-child visits
and had received 3.2 books, eompared with control families
with 3.4 visits but no hooks. Parenls were reinterviewed by 1 of
6 research assistants not involved in enrollment or tra cking, and
therefare unaware of the families’ group assignment. Interviews
were conducted by telephone and in the home when families
could not be reached by telephone. A second bag of diapers was
given as incentive for participalion.

The follow-up interview consisted of a shortenad version of
the one conducted at baseline. Main outenme variables included
the number of days/week that the parent read books with the
child and the number of nights/week a parent and child sharad
books at bedtime. Parcnls were asked to list their child's 3
favorite things o do and their 3 favorite things to da with their
child. If reading books was mentioned in response lo either of
these questions or if families shared books al bedtime at least 6

TABLE 1. Demographic Characteristics and Exposure to Interventlion at Follow-up (n = 153)
Control (n = 76) Intervention (n = 77) P
Children
Age 18.3 (.4) mo 18.7 (.4) mo 43
13- to 17-month-oldst 15.4 (.2) mno 15.6 [.2) mo Aifi
18- to 25-muonth-oldst 2014 (.4) mo 21,0 1.3) mo 23
Female 45% (44) 45% (35) 93
Parents (%, n)
Female A9% (6GA) 929 (71) L6
Education
Not high school graduate 33% (23)* 49% (3A)*

High school graduate or GED

43% (33)*

26% (20)*

=1 vear callege/vocational 24% (18)* 25% (19)* 05*
FEthnic group

Non-Hispanic white 16% (12) 21Y% (16)

Hispanic 41% (31) 53% (41)

Other 43% (33) 26% (20) .08
Born in the continental United 295 [22)*%* 499 (48)** R0 G Rl

States of America
Languages spoken at home

English only 25% (14) 26% (20]

Multilingual B4% (48) 6G2% (48)

No English 11% (8) 12% (9) .96
Speaks English well al [ollow-up 55% (42) 64% (53) .08
Single or separated 4% (41) 553% [42) .94
Adult to child ratiot 1.06 (0.1) 1.12 (0.1} 65
Cccupation

Emplayed (full or part time) 44Y% (33) 42% (32) 76

Student 21% (16) 23% (18) 73
Public assislance (low income)

Medicaid R6% (b5) 74% (57) 08

AFDC 17% (26) 47% (36) 94

WIC Q5Y; (72) 092% (71) 2

Visits and anlicipatory guidance
Number of well-child visits+ 3.39 (.8) 3.38 (.8) 87
Number of books givent 0 (0)*** Pl P et <. 001 ***
Number books parent remembers A5 [ g 2.65 (.2)*** <.001***
oattingt
Parent memory of anlicipatory
guidance
Discussed accident prevention R7% (42) 664 (51]) .23
Discussed child's nutrition 85% (64) 79% (6G1) 33
Reading haoks with your child 37% (28) 76% (R9) < DDT***
Bedtime routines 25% (19)* 42% (32)* 03*
Child received a book 12% (9)*** 1% [7O)*** <,001%**

“P< 05, ** P« 01, %** P< 001,

x* (70, n) unless specified by t = 2-sample t test with equal variance (mean, SE).
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nights/week they were identified as having a CCLO.™* A mini-
mum of 6 nights was chosen as indicative of a firmly eslablished
family routine, Parenls were also asked how often they read
themselves, whether they had a library card, whether they had
visited the library with their child, as well as how many total
books were in the home. These were considered to be literacy
outcome variables less likely to be affected by, or distal to, the
intervention. A modified version of the MacArthur Comumuni-
cative Development Inventories (Short Form), a parent report
test that provides a receptive and expressive langnage score, was
also administerad at follow-up. We selecled 50 words from the
MacArthur that were not present in any of the books and 50
words from the books given to all intervention children. This
provided receptive (0-100) and expressive (0-100) vocabulary
scores. Independent scores were generated for the 50 words
present in the books and the 50 words not present in the hooks.”

Contamination of control families with anticipalory guidance
was ussessed by asking parents, at the conclusion of the inler
view, if their pediatrician had discussed reading books wilh
their child at their mosl recent clinic visit. Tweantv-eight parents
(37%) in the control group and 59 intervention parents (77%)
reported receiving such guidance. In addilion, 9 control families
(12%) and 70 intervention families (91%) remembered being
given al least 1 book to take hame by their pediatrician.

Statistical Analysis

Data were analyzed using the Stata Statistical Software: Release
5,0, (Stata Corporation, College Station, TX). Frequency counts of
categorical variables provided descriptive information about the
sample as a whole. x* tests on dichotomous variables and 2-tailed
[ lests on continuous data were used to compare demographic,
literacy, and language variahles of the groups. Change scores were
computed for literucy vulcome variables measured at both enroll-
ment and at follow-up so thal cach family was its own control. FFor
example, if parents read to their child 3 days/week at entollment
and 5 days/week at tollow-up, the change in this would be 2
additional days/week of reading. Hierarchical multiple linear re-
gressions of vocabulary scores were performed correcting for par-
ent education, country of birth, language proficiency, and child age
at the first step, For 2 slep regressions, intervention status was
added at stap 2. For 3 step regressions frequency ol reading aloud
was added at step 2 followed by intervention status al the third
step. Power analysis showad that 150 total subjects provide sufli-
cient power (>.80) lo detect medium effects, testing ditferences
between 2 groups (intervenlion and control). In addition, 88 sub-
jects provide sufficient power (.80) to delect medium effects in a
hierarchical regression with 3 sets (first set 4 prediclors, second
and third sets, 1 predictor saach) with I of the total model of 30%
and H* increments of 10%.

Demographic Characteristics

The conlrol and intervention gronps that were comparable in
their major sociodemographic characteristics with faew excep-
tions. The mean age of the children al baseline was 7.0 (= .2)
manths in both intervention and control groups and 52% were
male. Half of thesa parents (49%) were Hispanic, 17% were
non-Hispanic white, and 34% helonged to other ethnic groups.
Parents were [irsl asked if they considered themselves to be
Hispanic. If their answer was “no,” they were asked if they
considered themselves to be white, black, or Asian ur something
else including biracial. Of those who considered themselves
black, more than 42% were horn in Wast Africa, leaving onlv 7%
of the initial parenl sample US-born African-American. For this
reason those who considered themselves black were included in
the diverse other ethnic grouping, which also included Asian,
Native American, and biracial parents, Sixty percenl ol parents
were born outside the continental US in 1 of 27 different coun-
tries, und two-thirds of families spoke =1 language at home,
Parents interviewed were primarily female (92%). Forty-one
percent of parents were employed and 23% were students. More
than half (62%) had at least a high school equivalency. Al
enrollment, there were no significant differences between inter-
vention and control families in anv of these demographic fac-
lors. Al [ollow-up, as shown in Table 1, control parents were
more likely to have graduatled from high school than interven-
tion parents and less likely to have been burn in the continental
[United States.
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Literacy Promoting Behaviors Proximal to the
Inlervention

Al enrollment, when children were on average 7 months old,
2Y% of parents reported looking at books as 1 of their child’s 3
favorite activities. Filleen percent said that reading together was
one of their favorite activities, and 16% usually shared books at
bedtime. Only 27% of families were identified as having a
CCLO. Parents reported reading with their children 2.5 days/
week and sharing books as part of a hedtime routine 2.1 nights/
week. Thirtv-one percenl of these children had =10 books ot
their own and more than a quarter had no books at all. At the
time of tha baseline interview, these literacy characlerislics were
virtually identical in intervention and control families.

At follow-up, when children were on average 18.5 months
old, significant differences were found between intervention
and control families in each of these lileracy-related outcome
variahles, as shown in Table 2. Consistently. intervenlion lam
ilies responded with more reading aloud, more enthusiasm for
reading together, and more children’s hooks at home. Interven-
tion families were more likely to report an increase in book-
sharing as 1 of their child's 3 [avorile aclivilies, as well as an
increase in hook-sharing as 1 of their 3 favorite things to do with
their child, A significant effect was noted on the frequency of
parenl-child book-sharing. Intervention families reported a 17%
increase in usually sharing books at bedtime compared with
control families who had a small decline in this behavier. CCLO)
increased by 40% in intervention families compared with 16%
in control families. Intervention tamilies had increased reading
to their toddlers by almost 2 days/week, while control families
reported very little change in this activity.

Literacy Promoting Behaviors Distal to the
Intervention

At enrollmenl, parents read books themselves an average of
2.9 davs/week, and almost hall had a library card (49%), Twenty-
two percent of parents interviewed had been Lo the library in the
past & months, and 12% had taken their child to the library.
Almost a quarter of thesa families (22%) had <10 books total, At
the time ol the bascline interview, there were na significant
differences in these literacy characloristics between intervention
and control families,

At follow-up, as shown in Table 2, parents in both groups
reported a slight increase in reading for themselves, but the
difference belween groups was not significant. Of these literacy
variables less likely to be affected by the intervention, the only
significant difference was found in total bouks in the home.
Intervention families had more books than control: 22% of par-
vnts in the contral gronp reported having <<10 books total in
their home compared with 6% of intervention parents.

Child Language

At follow-up, parents were asked il their child understood
(receptive vocabulary) or said [expressive vocabulary) each ol
100 words in the modified MacArthur Inventories. As shown in
Table 3, intervention children had higher receptive vocabulary
scores than controls. We divided children into 2 categories for
analysis: 13 to 17 months (younger) and 18 o 25 months (older).
This division was based on the trends in Golova's bilingual
study toward higher langnage scores in intervention children
over 18 months of age® and seemed justified in light of the broad
developmental spectrum ol language found in children between
13 and 25 months old.

Higher raceptive and expressive vocabulary scores were
found in older, but nat vounger, intervention toddlers. The
significant effect of the intervention an hoth receptive and ex-
pressive votabulury scores in older toddlers was found for both
the 50 words in the books and the 50 words not in the books
(Table 3). To explore this finding further and lo correct for
variation in demographic variables between groups, hierarchical
multiple linear regressions of hoth receptive and expressive
vocabulary scores were performed, controlling for parent edu-
cation, foreign birth and language proficiency, and child age at
step 1, before entering intervention status al the second slep.
Again significantly higher receptive and expressive vocabulary
scores were found in older (Tables 4 and 6) intervention tod-
dlers, The intervention accounted for 6% of the variability in



TABLE 2.
as Compared Wilth Baseline at Enrollment (n = 153)

Literacy Characleristics Proximal and Distal to the Intervenlion at Follow-up and Change in These Literacy Outcomes

Counlrol (n = 76)

Literacy outcomes proximal to the intervention

Intervention (n = 17]) P

Books 1 of child's favorite

12% (9)*

27% [21)*

A2*

Books 1 of parent’s favorile 33% (25)** 57% [(44)** 003**
Shares books >6 nights/wk 13% (10)** 2% (32)** 006 **
CCLO 43% (33)** (8% [52)** 003**
Parent reads to child =3 d/wk 46Y% (35)*** 78% (BO)*** <. 001%**
Days/wk parent reads to childt 2.8 {3 4.3 [2)rr> <<.001***
Nights/wk shares book al bedlimet 2.1 [.3)** 3.4 (.3)** 004 **
Child has =10 child's books 45% (34]* 6G1% (47)* 04*
Change in proximal literacy outcomes
Change in books 1 of child's 3 favoritest 0% (49)* 23% (6%)* 04%
Change in books 1 of parent’s 3 lavorilest 18% [6%)** 43% (7%)*" <.01**
Change in shares books >6 nights/wk+ — 4% [5%)** 17% (54%)%* LoE**
Change in CCLOt 16% (B%)** 40% (6% )** 007>
Change in d/wk parent reads to child+ 16 [.3)rnw 1.89 (L3)*** <. 001 %>~
Change in nights/wk share hook at bedtimet — 1B [, 3]**% 188 [[4)F** <, 001%%*
Literacy outcomes distal ta the intervenlion
Days/wk parent reads a bookt 3.05 (.3) 3.93 (.3) N7
Parent has library card 45% (34) 5549 (42) 23
Parent has luken child to library 12% (49) 16% (12) .50
Parent has used library 25% (19) 20% (15) .93
Home has <<10 total haoks 20% [15)* 6% (5)* 02*
Change in distal literacy outcomes
Change in d/wk parent reads bookst 22 (.4) .56 (.4) 56

*P< .05, *P< .01 *** P< 001,

x* (%, n) unless specified by + = two-sample t test with equal variance (mean, SE),

TABLE 3.
Follow-up (n = 150)

Language Scores From MacArthur Communication and Development Inventories (Short Form) Modified Version af

Receplive Vocabulary 100 words
Receptive vocabulary (13-17 mo) (n = 62)
Receptive vocahulary (18-25 mo) (n = 88)
Receptive Vocahulary 50 words in books
Receptive vocabulary (13-17 mo) (n = 62)
Receplive vocabulary (18-25 mo) (n = 84a)
Receptive Vocabulary 50 wds not in books
Receptive vocabulary (13—17 mo) (n = 62)
Receptive vocabulary (18-25 mo) (n = 88)
Expressive Vocabulary 100 words
Expressive vocabulary (13-17 mo) (n = 62)
kxpressive vocabulary (18-25 ma) (n = 88)
Expressive Vocabulary 50 words in books
Expressive vocabulary (13-17 o) (n = 62)
Expressive vocabulary (18-25 mo) (n = 88)
Expressive vocabulary 50 wds not in books
Expressive vocabulary (13-17 mo) (n = 62)
Expressive vocabulary (18-25 mo) (n — 88)

Comtral (n = 73) Intervention (n = 75) P
39.3 (2.7)** 51.0 (3.0)** LO04**
40.5 (3.7) 45.7 (4.4) .37
38.3 (3.8)** 54.8 [4.1)** 004>
17.6 (1.3)** 23.4 (1.5)** 008%*
18.0 (1.7) 19.9 (2.2) A8
17.4 (1.9)** 25.3 [2.1)** 006**
21.6 (1.4)*" 28.0 (1.6)** .0o3""
22,6 (2.2) 25.8 (2.3) 31
21.0 (1.9)** 29,5 [2.1)** 004**
15.9 (2.3) 22.1(3.1) 4
13.5 (2.9) 7.9 (1.7) 10
17.5 [3.3)* 32.1 (4.6)* 43

7.2 (1.1) 10.3 (1.5) .10
6.0 (1.4) 3.4 (9] 13
8.0 (1.6)** 15.3 (2.3)*~ 00 kgl
B:7(1:2) 11.8 (1.6) 13
7.6 (1.5) 4.5 (.9) 10
9.5 (1.7)** 16.9 (2.4)** il el

TE <05 % P < 01 *** P <.001. Two-sample t tests wilh equal variance (mean, SE).

receptive vocabulary (Table 4) and 4% of the variabilily in
expressive vocabulary in this older toddler cohort. In similar
3-step analyses with the [requency of reading aloud to children
is added to these models at step 2 and intervention status en-
lered at step 3, effects of the intervention were no longer present
(T'ables 5 and 7). In these modals, reading aloud to children
accounted for 17% of the variability in receptive (Table 5) and
11% of the variahility in expressive (Tuble 7) vocabulary for this
older group. This finding suggests that the effect of the interven-
tion was mediated through increased reading aloud to these
older toddlers.

DISCUSSION

In a multicultural group of low-income families,
the provision of children's books and educational
materials about sharing books with children by pe-
diatric providers as part of well-child care signifi-
cantly increased CCLO. We were able to show that

the intervention increased the frequency of parent-
child book-sharing as well as the child and parent’s
enjoyment of reading together. This is particularly
important because parental involvement in chil-
dren’s education is an important factor in school
achievement.' In addition, we believe this to be the
first prospective, randomized lrial to demonstrate
that a literacy promoting intervention delivered by
pediatric primary care providers can enhance the
development of children’s early oral language
skills.

We found a strong association between this in-
tervention and both receptive and expressive vo-
cabulary in older toddlers. Regression analyses
cantrolling demographic variables support the hy-
pothesis that this effect was mediated through an

SUPPLEMENT 931



TABLE 4.

Hierarchical Multiple Lincar Regressinn of Receptive Vocabulary Scores in Older Toddlers (18-25 Months, n = 88)

Correcting First for Parent Education, Foreign Birth, and Language Proficiency and Child Age at Step 1, Before Entering Intervention

Status at Step 2

Receptive Vocabulary Older Taddlers (n

Coetficient
Step 1: parental education, foreign birth
and language proficiency and child age
Step 2: inlervention 13.7

= §8)
SE B P Adjusted K* by Step
[Incremental)
001 15

5.3 20 01 06

TABLE 5.

Hierarchical Multiple Linear Regression of Receptive Vocabulary Scores in Older Toddlers (18-25 Months, n = 88)

Correcting First for Parent Education, Foreign Birth, and Language Proficiency and Child Age at Step 1, Before Entering Frequency

of Reading Aloud ul Step 2 and Then Intervention Status at Step 3

Receptive Vocabulary Older Toddlers (n = 88)

Coefficient SE B P Adjusted I by Step
(Incremental)
Step 1: parental education, foreign birth and 001 .15
language proficiency and child age
Step 2: days per week parent reads to child 4.3 1.1 .38 <.001 17
Step 3: intervention 6.4 5.2 12 a2 0

increased emphasis on and enjoyment of shared
reading experiences in intervention homes. These
data further supporl the view that sharing books
with young children encourages the developmenlt
of early oral language skills. However, it should be
noted that we are able to account for only 26% to
32% of the variance in language outcomes in this
sample. Many other factors also play important
roles in vocabulary acquisition.

How might reading aloud with children promote
language and literacy? Book-sharing may impact
language developmen! and increase vocabulary in
toddlers through object-word association. Re-
searchers hypothesize thal reading provides rhyth-
mic patterning and repetition that serve as memory
aides for young children, helping them to retain
new vocabulary.’® Research indicates a relationship
between joint book-sharing and children’s develop-
ment of language skills and acquisition of vocabu-
lary,'7?* which indirectly may result in acquisition
of literacy. Reading aloud may also directly pro-
mole literacy acquisition through fostering emer-
gent literacy skills such as orientation of the book,
listening ability, page turning and print recogni-
tion.?® Reading to young children, therefore, may
help enhance reading achievement by strengthen-
ing the child’s language skills, by giving them
emergent literacy skills and by teaching them to
enjoy books and reading enough that they are will-
ing to work as hard as is necessary to master these
skills themselves.?** Because this intervention in-
creases reading aloud and thereby enhances language
developmentl, it will likely lead to easier acquisition
of literacy for this at-risk group of children.

The effectiveness of this intervention may have
resulted from several factors. The books were se-
lected to appeal to both parents and children with
colorful pictures of animals or children and with
simple and sometimes humorous language. They
were sturdy board books that often contained finger
puppets or peek holes to offer multiple opportuni-
ties for parent-child interaction. The educational
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malerials were written at a third grade reading level
and bulleted, making it clear and easy for parents to
read, Pediatricians’ guidance reinforced the infor-
mation in the handouts. Pediatric providers in pri-
mary care settings are important sources of advice
and support for families. Anticipatory guidance
provided in this setting has been shown to influ-
ance parent behaviors in the areas of injury preven-
tion?® and sleep promotion.*® In addition, the inter-
vention took place at 3 or more visits and the
presence of the books at home may have served as
a further reminder, strengthening the message that
reading aloud to young children is important. Yet
another factor that may have contributed to the
success of this intervention was that bedtime was
recommended as a particularly good time to read
with children. This provided structure and a regu-
lar time in the day for reading to occur.

The intervention did not appear lo have a signif-
icant effect on the number of days/week parents
themselves read books; however, the intervention
may have modilied parents’ beliefs regarding the
importance of reading books with their children.
The intervention did nol have an effect on whether
or not the parents had a library card, visited the
library to borrow books, or had taken their children
lo the library. Consistent with the findings of pre-
vious studies,” these outcome variables distal to the
intervention were not affected by our intervention.

One limitation of this study was our failure to
achieve equivalent distributions in demographic
variables in intervention and control groups at fol-
low-up. The overrepresentation of higher parental
education in control parents should bias the results
in the direction contrary to the hypothesis. One
might expeclt thal more educated parents might
read to their children more and, thereby, their chil-
dren could have higher vocabulary scores. On the
other hand, the use of change scores, as shown in
Table 2, might bias the results in the opposite di-
rection due to a ceiling effect in the more educated
group with less room for improvement available.



TABLE 8.

Hierarchical Multiple Tinear Regression of Expressive Vocabulary Scores in Older Toddlers (18-25 Manths, n = 88)

Correcting First for Parent Education, Foreign Birth, and Language Proficiency and Child Age at Step 1, Dafore Entering Inlervention

Status at Step 2

Expressive Vocabulary in Older Toddlers (n = 88)

Coefficient SE B P Adjusted H* by Step
(Incremental)
Slep 1: parental education, foreign birth and 001 15
language proficiency and child age
Step 2: intarvention 11.8 5.4 22 03 .04
TABLE 7. Hierarchical Multiple Linear Regression of Expressive Vocabulary Scares in Older Toddlers [18-25 Manths, n ~ 88]

Correcting First for Parent Education, Foreign Birth, and Language Proficiency and Child Age at Step 1, Before Fntering Froquency

of Reading Aloud at Step 2 and Then Intervention Status at Step 3

Expressive Vocabulary in Older Toddlers (n = 88)

Coefficient SE B P Adjusted R* by Step
[Incremental)
Slep 1: parental education, fareign hirth and 001 18
language proficiency and child age
Step 2: days per week parcul reads to child 3.0 1.2 .31 003 B iy
Step 3: intervention 5.8 5.5 11 .30 01

Raseline literacy characteristics were so low in
both groups, however, that this may not have been
an important factor. Given the extreme variability
in parental ethnicity, it is not surprising that differ-
ences in language proficiency and country of origin
were found between groups. As previously noted,
parents had been born in 1 of 28 different countries.
Although there were no between-group differences
in numbers ol languages spoken in the home, there
was a trend toward more comlort speaking English
in intervention parents at follow-up that could
skew findings in the direction of the hypothesis.
Multivariate analyses were used to control [or these
between-group differences in parents’ country of
origin, language proficiency and education as well
as child age, an obvious confounder.

Another limitation of this study was the attrition
of 25% ol the enrolled sample. This loss did not
appreciably reduce power in these analyses. The
elfect size remains medium (.44 vs .48) with 150
compared with 205 subjects in 2 group compari-
sons. This rate of attrition is not surprising for a 10-
to 20-month follow-up within a low-income popu-
lation in which household moves are [requent and
telephone numbers are often changed or discon-
nected. In fact, an additional 4% of the sample was
reinterviewed when children were 26 to 32 months
old. No significant dilferences in any of the demo-
graphic or literacy variables studied were found in
those families included in this analysis, compared
with those lost to this first follow-up. Further, the
attrition rale was equal in both intervention and
control groups.

A third limitation of our study was that all out-
come measures were based on data obtained by
parental report. Ilowever, there is a long history of
cvidence supporling the use of parental report as an
accurate means of assessing vocabulary and gram-
mar in both typically and atypically developing
children, especially in toddlers and preschool-
ers.”~** In addition, parents were not informed of

our interests in literacy, did not know that the
interviews were associated with the books that
some had received, and the questions used to de-
termine CCLO were open-ended. Finding effects of
the intervention primarily in proximal literacy oul-
come variables, rather than in distal literacy out-
come variables, supports the validity of these re-
sults. Parents were nol trying to please us by
providing uniformly positive literacy responses.
Another limitation that relates to our language out-
come measure was that we did not use a standard-
ized and validated instrument to measure these
skills. Although the instrument utilized was based
on a standardized language test, it was specifically
designed for this intervention. We were pleased to
see ellects of the intervention in both the words
taken from the standardized test and in words
laken from intervention books. Future studies that
include home visilalion with direct counts of books
and the administration of standardized language
testing of the children directly may provide more
conclusive data to support our findings.

Another limitation of this work was that al-
though the 6 research assistants who performed
[ollow-up interviews were blind to a family’s group
assignment, they were not blind to the study hy-
pothesis. Parents revealed their attitudes and prac-
tices around lileracy early in the interview, before
providing responses to the modified MacArthur vo-
cabulary tests. This could potentially influence in-
terviewers to skew vocabulary data in the direction
of the hypothesis. The highly structured and sim-
ple format of this instrumenl, our reliance on data
obtained by six different individuals, our failure to
find significant effects in younger toddlers, and the
known reliability of similar instruments used
widely in clinical and research settings, all argue
against the possibility that this limitation strongly
influenced our resulls.

This study is important because it links pediatric
anticipatory puidance, including giving books to
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low-income infants and toddlers, with changes in
parental attitudes and behaviors and also with im-
provemenl in child language outcomes. Because of
the randomized prospective design of this study, it
supports a causal link between early reading aloud
and child language. This is important for 3 reasons:
1) The effects of the intervention on child language
strongly support the conclusion that the interven-
tion affected not only parent attitudes, but their
hehaviors as well, a much more important goal. 2)
While many previous sludies have established pos-
itive associations between reading aloud and child
language, potential confounding from other sources,
such as these same parents talking more with their
children, has weakened claims to a causal connec-
tion. The randomized design of this intervention
study largely eliminates the concern about unmea-
sured confounders, and thus it strongly supports the
claim that reading aloud itself promotes language de-
velopment. 3) The majority of previous research on
reading aloud to children has addressed preschool-
aged children, while this study extends this age range
down into toddlerhood and infancy.

Interventions similar to the one in this study may
encourage the development of literacy and lan-
suage abilities in educationally at-risk low-income
children and may help to equip children with the
literacy skills they will need in the future, as they
learn to read by and for themselves. Children must
be followed for a longer period of time to assess
whether interventions promoting sharing books
starting al a very young age can influence chil-
dren’s later kindergarten preparedness, reading
abilities, language skills, and overall school
achievement. Moreover, this is the first study Lo
show that literacy promoting anticipatory guidance
al well-child visits can have a significant effect on
language development in toddlers. Pediatricians
are in a unique position to counsel high-risk par-
ents about the joys, pleasures, and ullimate benefits
of reading with their young children.
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