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The Effectiveness of Baby Books for Providing
Pediatric Anticipatory Guidance to New Mothers

WHAT’S KNOWN ON THIS SUBJECT: Research on the
implementation of anticipatory guidance is promising, yet studies
have revealed that many topics are omitted during routine visits.
When anticipatory guidance is covered, parents often do not
retain the information, especially as the number of topics
increases.

WHAT THIS STUDY ADDS: We studied an innovative and low-cost
way to disseminate pediatric anticipatory guidance. By using
educational baby books, mothers can learn about typical
development, injury prevention, and health promotion while
reading to their child.

abstract
OBJECTIVE: To assess whether embedding pediatric anticipatory
guidance into books read to infants is an effective way to educate
low-income, first-time mothers about injury-prevention and health-
promotion practices.

PATIENTS AND METHODS: Primiparous women (N � 168) were
randomly assigned to 1 of 3 groups: an educational-book group; a
noneducational-book group; or a no-book group. Knowledge of
anticipatory-guidance topics regarding children from birth to 12
months of age (eg, injury prevention, parenting, nutrition) was as-
sessed during the third trimester of pregnancy and again when infants
were�2, 4, 6, 9, 12, and 18 months of age.

RESULTS: Women in the educational-book group scored consistently
higher on knowledge than did those in the other 2 groups. Those in the
educational-book group were found to have significantly higher knowl-
edge scores than those in both the noneducational-book group (effect
size [ES]: 0.3, P� .001) and the no-book group (ES: 0.3, P� .001) in the
longitudinal model.

CONCLUSIONS: Books read by mothers to infants seem to be an effec-
tive way to provide anticipatory guidance to new mothers. However,
future work is needed to determine if increased knowledge translates
into safer and more developmentally appropriate parenting practices.
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A major effort by the pediatric com-
munity to reduce preventable inju-
ries and promote healthy development
has been to use medical visits, espe-
cially well-child visits, as an opportu-
nity to provide anticipatory guidance
to parents.1 Research on the success
of anticipatory-guidance provision has
been promising, especially in the area
of injury prevention.1–4 Although the ex-
tant research is encouraging, results
of studies of the implementation of an-
ticipatory guidance have suggested
that many gaps and problems exist.
Parents who report discussing antici-
patory guidance with their child’s pe-
diatrician typically report feeling more
confident in applying such informa-
tion,5 but many topics are not ad-
dressed during routine visits. In fact,
research has found that pediatricians
devote�10% of the time of a well-child
visit on parent education,6,7 with only
10 to 60 seconds provided per topic

covered.8,9 Moreover, when anticipa-
tory guidance is given during a well-
child visit, there is evidence that par-
ents do not retain the information,10

especially as the number of topics
increases.11

In response to inconsistent dissemi-
nation and retention of anticipatory-
guidance information, the Baby Books
Project, funded by the Eunice Kennedy
Shriver National Institute of Child
Health and Human Development, ex-
plored whether baby books (ie, books
read by mothers to babies), could be
another vehicle for providing injury-
prevention and health-promotion in-
formation to parents. Taking content
from the Bright Futures Guidelines for
Health Supervision of Infants, Children,
and Adolescents,12 the project embeds
age-appropriate educational material
into professionally illustrated board
books, anticipating that mothers will

learn while reading to their children.
Six books, corresponding to the 6 rec-
ommended well-child visits for the
first year (ie, newborn, 2, 4, 6, 9, and
12 months), were developed for this
project. Because baby books are writ-
ten at a low reading level, have pic-
tures to supplement content, and tend
to be read over and over again, we hy-
pothesized that this medium would be
an effective way to educate parents
about injury prevention and health-
promoting parenting.

METHOD

One hundred ninety-eight women were
recruited from obstetric clinics and
enrolled in the study while in their
third trimester of pregnancy. From
this pool, 168 participated in post–
random assignment data collection
(Table 1). These 168 low-income, primi-
porous women were randomly as-
signed to 1 of 3 groups. One group of

TABLE 1 Participant Characteristics According to Group and Test for Differences

No-Book Group
(n� 59)

Noneducational-Book
Group (n� 56)

Educational-Book
Group (n� 53)

Test Statistic

�
2
2 F P

Education (N� 168), % 2.26 .32a

Some high school 19 32 25
Completed high school 37 27 26
Some college 22 32 36
College degree 22 9 13
Race (N� 168), % 2.69 .26b

White non-Hispanic 36 25 23
Other 64 75 77
Maternal age (N� 168) 20.3, 22.3, 24.8c 19.4, 20.9, 23.8c 19.5, 21.7, 25.2c F2,165� 1.19 .31d

Marital status (N� 167), % 2.45 .29b

Married or living as married 26 14 19
Other 74 86 81
No. of kinds of public assistance mother received at
wave 1 (maximum: 7) (N� 167)

0, 1, 2c 1, 1, 2c 1, 1, 2c F2,164� 0.64 .53d

Income (N� 105), % 4.39 .11a

Less than $8000 17 23 31
$8000–$12 000 20 16 21
$12 001–$16 000 3 19 10
$16 001–$21 000 11 16 5
$21 001–$26 000 11 6 13
$26 001–$30 000 3 3 5
$30 001–$40 000 9 10 5
$40 001–$50 000 6 0 5
More than $50 000 20 6 5

N indicates the number of responses recorded for each postrandom-assignment characteristic.
a Proportional odds likelihood ratio test.
b Pearson test.
c Values represent the lower quartile, the median, and the upper quartile, respectively, for continuous variables.
d Kruskal-Wallis test.
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women received an educational-
intervention book during the third tri-
mester of pregnancy and again when
their infants were 2, 4, 6, 9, and 12
months old. Another group was given
books with the same illustrations but
with different, noneducational text on
the same schedule, and the third group
was not given any books. Four of the 168
women did not have complete data for
analyses. A university institutional re-
view board approved the consent, inter-
vention, and data-collection procedures.

The educational-intervention baby books
contained information from Bright Fu-
tures12 about infant physical, cognitive,
and emotional development; safety
practices inside and outside of the
home and in the car; maternal self-
care; benefits of breastfeeding; disci-
pline strategies; and nutrition recom-
mendations. Each book addressed
each of these topics as they pertained to
the 6 specific ages (eg, home-safety rec-
ommendations were the same for all
books, whereas feeding recommenda-
tions changed with each book).

Measurement

Participants were interviewed in their
homes during their third trimester of
pregnancy (baseline) and when their
infant was 2, 4, 6, 9, 12, and 18 months
of age, with telephone calls 2 weeks
after the 2-, 4-, 6-, 9-, and 12-month vis-
its. At each visit and telephone call,
participants completed the Opinions
About InfantsQuestionnaire13acriterion-
referenced knowledge assessment. A

baseline knowledge assessment was
given during the third trimester of
pregnancy (before randomization) and
contained 31 questions in multiple-
choice format offering 4 response op-
tions per question. The postrandomiza-
tion knowledge assessments offered a
statement in which participants could
agree, disagree, or have no opinion.
The opinion structure, rather than a
typical test format, was used to reduce
the perception of “test-taking” and the
likelihood of test anxiety. Each item
was scored as correct or incorrect,
and all no-opinion responses were
scored as incorrect (ie, lacking knowl-
edge). A percentage correct was calcu-
lated from the number of correct re-
sponses divided by the number of items
completed for eachwave. Thismethodof
calculation helped us to avoid falsely
concluding a lack of knowledge for items
that were unintentionally skipped. The
Opinions About Infants Questionnaire
has been used in other research to as-
sess maternal knowledge in similar set-
tings (see ref 13 for details). Data-
collection time intervals, payment, and
the amount of researcher contact
were equivalent among all groups.

Analysis

A linear mixed model for longitudinal
data14 was implemented to model
the percentage correct of knowledge
questions across the waves of data
collection. The model incorporated
these predictors: book group (ie,
educational-book, noneducational-book,

or no-book group); infant age at each
interview; maternal education (some
high school, completed high school,
some college, or college degree); race
(white/non-Hispanic versus other);
maternal age at baseline; marital
status at baseline (married/living-as-
married versus other); total number of
public assistance programs mother
received at baseline; baseline knowl-
edge (ie, percentage correct on pre-
test items); and general intelligence as
measured by the Wonderlic Personnel
Test15 at baseline. All continuous vari-
ables, with the exception of public as-
sistance, were centered by the overall
mean, and the model and predictors
were prespecified. A book-group by
infant-age interaction term was ini-
tially included to determine if the treat-
ment effect varied over time, and we
planned to remove the interaction
term from the model if it was nonsig-
nificant (significance level: � � .05). A
random intercept was used to account
for the correlation between observa-
tions for each individual, and restricted
maximum-likelihoodmethodswereused
to fit the model.

RESULTS

Raw means according to group and
wave are listed in Table 2. Women in
the educational-book group consis-
tently answered a greater percentage
of the questions correctly compared
with those in the other 2 groups. Fitting
the prespecified full model, the inter-
action between group and infant age

TABLE 2 Percentage Correct According to Book Group and Wave

Wave (Infant Age) No-Book Group
(Comparison)

Educational-Book Group
(Treatment)

Noneducational-Book
Group (Comparison)

Total

n Mean (SD) n Mean (SD) n Mean (SD) n Mean (SD)

1 (prenatal) 59 42 (10.7) 56 39.7 (9.9) 53 39.1 (10.5) 168 40.5 (10.5)
2 (2 mo) 54 61.8 (12.8) 47 63.3 (14.2) 50 56.9 (13.2) 151 60.6 (13.6)
3 (4 mo) 53 61.9 (15.7) 45 74.2 (10.8) 53 60 (15.3) 151 64.6 (15.4)
4 (6 mo) 54 57.9 (15.4) 49 74.4 (13.6) 48 56.7 (15.1) 151 62.2 (16.3)
5 (9 mo) 51 42.6 (23.1) 46 51.1 (20.4) 46 39.1 (19.5) 143 44.2 (21.5)
6 (12 mo) 55 67.2 (21.9) 47 72.6 (15.1) 50 62.4 (16.8) 152 67.3 (18.7)
7 (18 mo) 54 57.4 (16.3) 44 69.3 (21.4) 47 56 (20.2) 145 60.6 (20)
Total 380 55.9 (19.1) 350 62.8 (19.7) 331 52.8 (18.2) 1061 57 (19.4)

ARTICLES

PEDIATRICS Volume 125, Number 5, May 2010 999
. Provided by UCI Medical Center on April 12, 2010 www.pediatrics.orgDownloaded from 

http://www.pediatrics.org


was not statistically significant (P �
.44), which means that there was no
evidence that the group effect varied
over time. Thus, the interaction term
was removed from the model for eas-
ier interpretation of the group effect.
The parameter estimates and P values
are listed in Table 3. Statistically signif-
icant associations were observed for
group, infant age, knowledgeat baseline,
general intelligence, and maternal age.
Other maternal characteristics (eg, age,
race, marital status, and public assis-
tance) were not significant predictors of
maternal knowledge. The pairwise dif-
ferences in groups are listed in Table 4
and show that, on average, mothers in
the educational-book group scored 7
percentage points (95% confidence in-
terval [CI]: 4.0–10.1) higher than those
in the no-book group (P � .001), and
7.2 percentage points (CI: 4.2–10.3)
higher than those in the noneducational-
book group (P� .001). As expected, the
difference in means between the

noneducational-book and no-book
groups was nonsignificant (P� .90).

Given that the average number of ques-
tions asked per individual per wave was
11.5 questions, a 7-percentage-point in-
crease for the educational-book versus
no-book group was essentially equiva-
lent to an increase of 0.81 additional
questions correct. In otherwords, on the
basis of an average of 11.5 questions per
wave, the educational-book participants
averaged nearly 1 more correct ques-
tion per wave than those in either of
the other 2 groups. This is a standard-
ized effect size of 0.3 between the
educational-book group and the 2 com-
parison groups.

DISCUSSION

This study tested whether providing
anticipatory-guidance material through
the use of books read to infants is an
effective method for increasing mater-
nal retention of anticipatory-guidance

topics. This method of presentation
made the content more visually inter-
esting, offered a lower reading level
than typical pediatric brochures,16 and
increased the likelihood that mothers
would read the material more than
once, which has been shown by learn-
ing theorists to be an important contri-
bution to retention.17 From the post-
test knowledge assessments at 5
time points, mothers did learn the
anticipatory-guidance materials pre-
sented in the books. However, these
knowledge gains were modest, with
mean scores that did not exceed 74%
correct for any one wave.

Research has revealed that pediatri-
cians have many competing demands
for their time and, as such, providers
use clinical judgment to decide which
topics are appropriate for a particular
child and family.18 Through this pro-
cess, many topics are omitted. For ex-
ample, in an analysis of audiotaped vis-
its to pediatricians, Gielen et al9 found
that less than half of the visits included
a discussion about accident preven-
tion, and of those that did, an average
of 2 types of prevention activities were
discussed for a total of 1 minute of the
appointment time. Other studies of
well-child visits to pediatricians6,10,19

TABLE 3 Parameter Estimates for Linear Mixed Model

Estimate SE Lower
Likelihood

Upper
Likelihood

P Interpretation

Intercept 56.68 2.02 52.72 60.65 �.001 Average taught score for no-book group at reference levels
Educational book 7.04 1.55 4.01 10.07 �.001 Average change for treatment book vs no book
Noneducational book �0.18 1.51 �3.15 2.78 .904 Average change for control book vs no book
Infant age �0.89 0.13 �1.14 �0.64 �.001 Average change per 1-mo increase in infant age
Percentage correct baseline 0.23 0.07 0.09 0.37 .001 Average change per unit increase in baseline knowledge
Wonderlic 0.50 0.11 0.29 0.71 �.001 Average change per unit increase in Wonderlic score
Maternal age
Linear �0.05 0.25 �0.54 0.43 .827 Linear effect of mother’s age
Quadratic 0.05 0.02 0.00 0.10 .038 Quadratic effect of mother’s age
Education
Completed high school 2.69 1.84 �0.91 6.29 .145 Average change for high school completion vs no high school
Some college 4.07 1.93 0.29 7.84 .036 Average change for some college vs no high school
College degree 3.11 2.77 �2.32 8.54 .263 Average change for college degree compared to no high

school
Race (white) 0.25 1.58 �2.85 3.35 .873 Average change for non-Hispanic white participants vs other
Public assistance 0.66 0.67 �0.64 1.97 .321 Average change for each additional public assistance

program
Marital status (married) 1.81 1.79 �1.70 5.32 .314 Average change for married/living-as-married vs other

TABLE 4 Model-Based Pairwise Differences in Percentage Taught Correctly

Effect Estimate Lower
Limit

Upper
Limit

P Standardized
Effect Size

Educational–no book 7.0 4.0 10.1 �.001 0.31
Educational–noneducational 7.2 4.2 10.3 �.001 0.32
Noneducational–no book �0.2 �3.2 2.8 .904 �0.01

Limits of 95% confidence interval.
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have found that only 8.4% to 12.4%
of pediatricians allocated time to antic-
ipatoryguidancediscussions,with some
evidence that pediatricians typically
cover 3 topics over an average of 86
seconds.8 Along these lines, a national
survey of parents of children younger
than 3 years of age revealed that
37% reported never discussing any
anticipatory-guidance topicswith their
pediatrician. When asked about spe-
cific topics, more than half of the par-
ents reported never discussing any of
the issues, with the exception of new-
born care, which was discussed with
two-thirds of the parents.20 Clearly,
not many anticipatory topics are typi-
cally covered during well-child visits.
One possible solution is to provide this
information in the form of baby books,
which enable more topics to be cov-
ered than are typically discussed in a
well-child appointment.

In addition to gaps in parent/caregiver
education during pediatric appoint-
ments, there is evidence that this infor-
mation is not retained once it is given.
For instance, a recent study21 found
that although a practice-based edu-
cational intervention increased the
amount of anticipatory guidance top-
ics pediatricians discussed with fami-
lies, this increase did not result in
greater knowledge gain/retention for
parents. Similarly, in looking at the re-
call of information, Barkin et al11 found
that the more topics that were dis-
cussed during a well-child visit, the
less likely parents were to remember
the information 1 month later. Thus, it
is plausible that providing more than a
few topics at a time could hinder learn-
ing. Embedding this information into
baby books may help overcome this is-
sue, because parents are able to re-
visit the material by rereading the
books to their child and/or by looking
up a desired topic in the book.

Given the problemswith dissemination
and retention of pediatric anticipatory-

guidance material, some primary-care
practices and community centers pro-
vide these topics in the form of parent-
ing classes. Although parenting classes
have been shown to be highly effective
in changing parent behavior,22,23 they
are often time-consuming, expensive,
and/or difficult for many parents to
attend (because of transportation,
scheduling, and child-care problems).
Some pediatric practices have relied
on brochures and handouts for par-
ents, but there is little support for the
efficacy of these materials. For in-
stance, in a study of printed handouts
(The Injury Prevention Program sheet)
and pictorial handouts (Pictorial Anti-
cipatory Guidance) for injury preven-
tion, Powell et al24 found that, although
parents did remember getting injury-
prevention materials during their
child’s pediatric visit, they could not
recall the topics the materials ad-
dressed. On the whole, the research-
ers found that the handouts were not
effective, regardless of the visual ap-
peal. Another difficulty with handouts
and brochures is the complexity of the
text. A recent review of 75 American
Academy of Pediatrics patient-education
brochures found that at least half
werewritten at higher than acceptable
readability levels for the general popu-
lation.16 Similarly, studies of bro-
chures for other medical topics, such
as stroke symptoms and exercise pro-
grams, have found these forms ofmed-
ical information to be too complex to
be useful.25,26 Instead, there is a need
for easier, more accessible, and less
expensive ways to educate parents.
One option is to create an educational
format that is easy to use, enjoyable, in-
expensive, and not too time-consuming,
such as baby books.

LIMITATIONS AND FUTURE
DIRECTIONS

Although this study found the educa-
tional baby books to be effective for
increasing maternal knowledge of an-

ticipatory guidance topics for low-
income, primiparouswomen, these find-
ings may not be generalizable to other
types of parents such as fathers, multip-
arous women, and higher-income moth-
ers. Future research should test the effi-
cacy of the educational baby books for
other types of parents and caregivers.

These baby books seem to be easy, cost-
effective ways to provide anticipatory
guidance to new mothers. The next step
is to assess whether increased knowl-
edge translates into improved parenting
practices such as implementation of
safety devices (eg, car seats andwindow
guards), appropriate feeding practices
(eg, prolonged breastfeeding and ap-
propriate serving sizes), and higher-
quality infant-mother interactions (eg,
playing and talking).

CONCLUSIONS

Using a 3-group randomized design,
we found that embedding anticipatory-
guidance material into baby books is
an effective way to increase newmoth-
ers’ knowledge of injury prevention
and healthy development in the first
year. These findings are promising, be-
cause educational baby books could
easily be disseminated during pediat-
ric visits, added to programs such as
Reach Out and Read,27 mailed to fami-
lies, and offered through public assis-
tance and community programs, thus
providing educational opportunities to
families who do not visit their health
care provider regularly or whose pedi-
atricians do not cover anticipatory-
guidance topics.
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