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Parental Reading to Infants Improves Language
Score: A Rural Family Medicine Intervention
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Introduction: Both expressive and receptive language development begins early in life. While the benefits
of reading to toddlers (over 12 months old) is well-established, benefits of reading to infants (birth to 12
months old) is less established. This study’s objective is to determine if consistent reading to infants
improves expressive and receptive language development during the first year of life.

Methods: We prospectively randomized infants at a family medicine clinic during their 2-week-old
visits and gave them a collection of books. Group A (n = 16) received no instructions, while patients in
Group B (n = 18) committed to read 1 book a day. Parents in Group C (n = 18) enrolled after 34 weeks
gestation, committed to read 1 book a day, and watch an infant brain development video. We obtained
average book counts and both expressive and receptive language testing at standard preventative visits
through 12 months.

Results: Language scores did not differ between randomized groups. Always reading 7 books per
week led to higher expressive, receptive and combined language scores at 9 months than sometimes

reading fewer than 7 books per week (P =.025, 0.009 and 0.011 respectively). These differences
increased by 12 months (P =.004, 0.002, and 0.003, respectively). Instructing parents to read daily
encouraged parents to read more books per week at 4 months (P =.031) and 6 months (P =.049).
Discussion: Early, consistent reading demonstrates improved language scores as early as 9 months
of age. Setting expectations of minimal daily reading impacted daily reading compliance early in life.

(J Am Board Fam Med 2022;00:000-000.)
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Introduction

Reading aloud to children builds language and liter-
acy skills, strengthens parent—child relationships,
and establishes a foundaton for scholastic and
occupational success.'™® It is one of the most effec-
tive ways to improve acquisition of vocabulary and
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phonological awareness through exposure to
enriched language.'*~'* A stimulating home read-
ing environment increases neurological activation
in cerebral networks of left temporal and occipital
lobes, which are involved in higher order language
skills including semantic processing and mental im-
agery.>'>!® Furthermore, parent—child bonding
from joint focus, unhurried reciprocal interactions,
and establishment of routines positively influences
parental psychosocial functioning and child behav-
ior, 1207 ILISIT20 Ultimately, the age at which
parents begin reading to their children correlates
with language development and academic achieve-
ment -H6:9:12,16,17,21,22

Despite basic language development starting
from birth, data are limited for reading to infants
and the optimal age to initiate shared reading is
unknown.'?!#*** Childhood interventions, espe-
cially by physicians, are effective in guiding and
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promoting literacy activities.”*'"*¥2! Parents are
receptive and highly motivated particularly during
the prenatal period.>®'#% Still, late onset and poorly
shared reading adherence occur, as reading is
often left unaddressed during physician visits
from a lack of national guideline consen-
sus,2310:12:13:23.2%25 The objective of this study
is to determine the effectiveness of a simple,
outpatient intervention to improve expressive
and receptive language development of infants
through 1 year of age.

Methods

Newborn patients of the institution’s rural family
medicine center were sequentially enrolled in the
program. Patients were excluded if they had a med-
ical diagnosis that impacted their ability to learn.
Guardians consenting at their child’s 2-week visit
had their infants prospectively randomized by a
predetermined list into 2 groups; group A received a
set of twenty books chosen by a speech language pa-
thologist for specific language development ration-
ale (Figure 1). Group A received no instructions,
while Group B received the same 20 books along

Figure 1. Books utilized during the study.

with instructions to read 1+ books per day. No
restrictions were made as to order or frequency
each book was to be read. A third, nonrandomized
group of on-site obstetric patients (Group C), were
enrolled in their third trimester. A short video on
the importance of brain development in the first
year of a child’s life was shown to the mothers of
this third group after 34 weeks of their gestation in
addition to Group B’s instructions. All groups were
given logbooks to record their reading. At standard
preventative visits (2 weeks and 2, 4, 6, 9 and 12
months), parents were asked the average number
of books per week their child experienced, and
their logbook was checked. The infants were also
tested with the standardized and maternally rated
Receptive-Expressive Emergent Language Test—
Third Edition (REEL-3)*® for expressive lan-
guage (EL), receptive language (RL), and com-
bined language (CL). This test, based on
caregiver interview, yields a standard score for
children up to 3 years old, displaying results
on an [Q-like bell curve. A certified speech lan-
guage pathologist scored the results. The
infants were subclassified into functional groups,
those experiencing always at least 7 books (A7+)

Book Title Author Reason Chosen
Animal Vocabulary/Problem
Are You My Mother? Eastman Solving
Big Red Barn Wise-Brown Color Vocabulary
Brown, Bear, Brown Bear. What do you see? | Martin Jr Repetition
Chicka Chicka Boom Boom Martin Jr Letters

Dear Zoo Campbell Problem Solving

Doggies Boynton Rhyming/Humor
Everywhere Babies Meyers General Vocabulary

Five Little Monkeys Jumping on the Bed Christelon Number Vocabulary
Giraffes Can't Dance Andreae Animal Vocabulary/Rhyming

Goodnight Moon

Wise-Brown

Color Vocabulary

Gossie, a gosling on the go Dunrea Directional Vocabulary
Guess How Much | Love You McBrantney Intimacy Building

| See Oxenbury General Vocabulary
Moo, Baa La La La! Boynton Rhyming/Humor

The Very Hungry Caterpillar Carle Number Vocabulary
Owl Babies Waddell Intimacy Building

Pat the Bunny Kunhardt Descriptors/Tactile
Peak-A-Who? Landen Object Permanence
Wheels on the Buss Smath Rhyming

Where's Spot? Hill Problem Solving

Note: Books were provided to all enrolled patients courtesy of a $25,000 research grant from the Robert C. Byrd Center for Rural Excellence
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Table 1. Demographic Characteristics of Groups

Randomized Group

Functional Grouping

Some Always

Group A B C P <7 books 7 or more P
Number 16 18 18 18 34

A 9 7

B 6 12

C 3 15 0.007
Gender (female)® 62.50% 27.78% 50.00% 0.118 44.44% 47.06% 0.857
GAP 38.5 38.6 39.3 0.354 384 38.9 0.657
Delivery (cesarean)” 37.50% 44.44% 38.89% 0.807 50.00% 35.29% 0.466
NICU? 18.75% 16.67% 11.11% 0.894 16.67% 14.71% 0.852
Maternal ageb 29.6 25.6 27.5 0.053 283 27.1 0.308
Paternal ageb 322 28.2 29.8 0.181 314 29.2 0.305
Maternal education level” 13.4 13.7 15.2 0.035 12.6 14.9 0.015
Paternal education level” 12.6 13.7 13.8 0.709 12.1 14.1 0.034
Birth order” 2.5 1.9 1.9 0.341 24 1.9 0.302
Number of adults” 2.6 2.3 2.2 0.629 2.7 2.2 0.149
Number of kids” 24 1.8 2.1 0.508 2.5 1.9 0.141

Abbreviations: A, books only; B, books and commitment to read 1 book a day; C, books and commitment to read 1 book a day and

video; NICU, the neonatal intensive care unit.
*Fischer’s exact test.
PKruskal-Wallis test.

and sometimes less than 7 books (S<7) a week,
and their EL, RL, and CL development was com-
pared.

Statistical analyses were performed using SAS
9.4*” Due to small sample size and violation of nor-
mality assumptions, we implemented nonparametric
methods to perform comparisons. The demographic
information of gestational age, mother’s education,
father’s education, birth order, number of adults and
children in the household, and parental ages were

compared between different arms using Kruskal-
Wallis tests and comparison between functional
groups were performed using Wilcoxon-Mann—
Whitney tests. For the comparison of categorical var-
iables gender, delivery method, and NICU we imple-
mented chi-square test or Fisher’s exact test. We
performed the analysis by
Wilcoxon—-Mann-Whitney tests to compare 2
groups and Kruskal-Wallis tests with Dwass—
Steel-Critchlow—Flinger multiple comparisons

subgroup using

Table 2. Comparison of Language Skills for Infants of Mothers with a Low Education Level

Expressive Language Receptive Language Combined Language
Some Always Some Always Some Always
Infant age <7 books 7+ books P <7 books 7+ books P <7 books 7+ books P
2 weeks 95.67 (6.43) 83.13(28.19) 0.300  84.50(8.84) 84.88(6.38) 0.696  88.17 (8.01) 87.50 (5.01) 0.786
2months  106.50 (5.40)  104.89 (5.09) 0.473  98.83 (9.10)  98.33(8.93) 0.888 103.42(7.65) 101.78(7.34) 0.725
4months  108.90 (5.47)  106.78 (4.35)  0.267 100.50 (7.72) 101.78 (3.53) 0.968 105.70 (7.54)  105.22 (4.68) 0.717
6months  103.36 (6.67)  104.25 (4.27)  0.618  95.00(5.66)  97.38(7.23) 0.394  98.82(7.47) 101.00(6.23) 0.418
9 months 96.89 (6.39) 10240 (7.83)  0.226  87.67(5.20)  95.80(7.85) 0.092  91.44(6.04) 98.80 (9.18)  0.183
12months  96.00 (10.61) 106.50 (7.71) ~ 0.112  86.60 (9.05)  96.33 (5.68) 0.051  90.10 (11.98) 102.17 (7.14) 0.065

Note: P values were derived from Wilcoxen-Mann—-Whitney tests. Among mothers whose education level was <12, there is margin-
ally higher receptive language among those who always read >7 books/week in the later phase, at 9 months (P =0.092) and 12 months
(P =0.051). Also, combined language of the same group of mothers is marginally higher among those who always read >7 books at

12 months (P=0.065).
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for more than 2 groups. A P value of < 0.05 was
considered statistically significant and a P value
between 0.05 and 0.10 was considered marginally
significant. The project was approved by the
Marshall University Institutional Review Board
(Project No.: 749502-7).

Results

Demographics (Table 1) for both the primarily
randomized groupings (Groups A through C) were
similar for Groups A and B. Group C, the

Figure 2. Longitudinal changes of language scores.
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nonrandomized group, only differed by a higher
maternal education level (15.2years) as measured
by years of schooling, when compared with both
Groups A (13.4years) and B (13.7 years) together
(P=.035). Group A primarily populated the func-
tionally grouped S<7 and Groups B and C had
higher representation in the A7+ groups (P=.007).
Maternal differences of 12.6 vs 14.7 years (P=.015)
and paternal differences of 12.1 vs 14.1 year
(P=.033) existed between the S<7 and A7+
groups, respectively. A subanalysis infant language
scores for low-education mothers (Table 2) were
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Longitudinal depiction of REEL-3 Language scores at standard infant preventative visits in the first twelve months of life for randomized groups (A =
books only, B = books and committed to read 1 book a day, C = books, commitment to read 1 book a day and video) and functional groups (Always
7+ books and Sometimes < 7 books). No statistical differences were seen longitudinally for Expressive (p=0.130), Receptive (p=0.152), and
Combined (p=0.106) language scores through twelve months. Functional groupings attained significance at nine and twelve months for Expressive
(p=0.025 and 0.004), Receptive (p=0.009 and 0.002) and Combined (p=0.011 and 0.003) language scores. Exact numbers can be seen in Online

Appendix Table 1.
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Figure 3. Books each week experienced by infants.
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Note: Comparison of average number of books per week read to infants in randomized groups (A = books only, B = books and committed to read 1
book a day, C = books and commitment to read 1 book a day and video) and functional groups (always 7+ books, sometimes <7 books). Randomized
groups reach significance at four (P =0.031) and six months (P = 0.049). Statistical significance was reached with functional grouping at all data
collection times (all Ps > 0.001). Exact numbers are reported in Online Appendix Table 2.

not significant for RL (9 and 12 months: P=.092
and 0.051) and CL (12 months 0.065).

There was a lack of statistical significance
through 12 months (Figure 2) for randomized
groups in EL (P=.130), RL (P=.152) and CL
scores (P=.171). However, statistically significant
improvement is seen for functional groups (ie, by
number of books read) at 9 and 12 months of age:
EL (P=.025 and 0.004), RL (P=.009 and 0.002),
and CL (P=.011 and 0.003; see Online Appendix
Table 1). Improvement in the number of books
read (Figure 3) met statistical significance in the
randomized groups at 4 months (P=.031) and 6
months (P=.049), while the A7+ group read two-
to threefold more than the S<7 group at all ages
(P<.001; see Online Appendix Table 2).

Discussion
Current literature has not evaluated the effect of
reading on healthy infants as early as 2-weeks, nor
the amount needed for change.””*®* This project
was designed to analyze these issues and create a
practical office-based approach to improve language
of infants. By simply obtaining parental commitment
of reading 1+ book per day, providing available
options for reading materials, and revisiting goals at
routine preventative visits, more consistent early
reading can be achieved. These principles should be
easily applied within a provider’s routine preventative
medicine exams of their pediatric patients with little
effort or resources.

Parental education level, attitudes regarding
reading, and book availability in the home have
been shown to be a predictor of reading.*

Educational difference were apparent and expected
in the functional groupings (A7+ vs S<7), as par-
ticipants self-selected their group by their amount
of reading. Some differences in parental education
levels in Group C were seen (Table 1). This repre-
sents a less than 2-year difference in maternal edu-
cation that does not cross graduation boundaries.
To understand this impact, infant language scores
of parents with high school education or less were
analyzed against the amount of reading (Table 2).
Near significance in RL and CL demonstrate the
potential impact of reading in this low-education

grouping.

Language Analysis

No statistical differences are seen in the language
scores of the randomized groups (Figure 2). Signif-
icant increases in EL, RL and CL score for A7+ and
S <7 (Figure 3) occur with separation occurring by 9
months of age. Initial similarities indicate that very
young infants are not inherently dissimilar at first
and the widening into significance likely displays the
cumulative effect of regular reading. As current liter-
ature states, starting a consistent reading program
with toddlers improves their future language and aca-
demic success.'"® Tt is clear that these benefits can
and should begin earlier in life.

Behavioral Analysis

Determining what impacts parents’ likelihood of
completing regular reading was a second study
focus. The standard set of children’s books (Figure
1) ensured equal access of all participants and
served as the baseline (Group A). Real world
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application may require other options, like public
libraries, or national reading programs. Interventions
were setting a goal to read 1+ book per day to their
child (Groups B and C) and showing a third trimes-
ter a video about child brain development in the first
year of life (Group C). Despite a lack of consistent
statistical significance among all 3 randomized
groups, decreased reading volume was seen in the
group not agreeing to read a book each day early in
life (4 and 6 months: P=.031 and 0.049) suggest-
ing that instructing parents on daily reading to
their infants can be effective. This early consis-
tency is likely essential to achieve the demon-
strated language benefits of the functional
groups.

Single institution study and size are the primary
limitations of the project. Future research should
involve confirming these findings on a larger scale
and expanding this model to centers with differing
governance and patient demographics. Increasing
the size of the cohorts may also demonstrate signifi-
cance when only trends were seen. Parental truth-
fulness and memory biases in scoring and reading
quantification could be minimized by a granular
monitoring of reading schedules. In addition, the
impact of social determinants, such as parental cul-
tural, psychological, and occupational availability to
read, should be explored. Expanding this model to
assess genetic, language and even reading media
differences could also be considered. We also hope
to expand the benefits of this program to infants
disadvantaged by neonatal abstinence syndrome.

Conclusion

Regular reading is beneficial to augment language
scores for infants as early as 9 months of age and
should be encouraged in clinical practice. Parents
agreeing to read 1+ books per day trended toward
earlier regular reading. Finding ways to impact
parents toward reading at least 1 book a day is para-
mount in the future.

To see this article online, please go to: bttp://jabfm.org/content/
35/6/000.full.
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Appendix
AppendixTable 1.
REEL-3 Language Results among Studied Groups

Randomized Group Functional Group

Expressive Group A Group B Group C P-Valuet Some <7 Books All 7+ Books P-Value*
Language

2 weeks 96.63 92.12 94.17 0.271 94.89 96.64 0.564
2 months 108.10 108.60 107.70 0.956 107.06 108.65 0.334
4 months 109.60 109.30 110.60 0.719 109.53 110.00 0.983
6 months 105.90 103.70 106.30 0.125 103.35 106.40 0.095
9 months 101.20 98.57 105.00 0.084 97.40 104.04 0.025
12 months 100.40 100.30 107.20 0.130 96.19 106.04 0.004
Receptive Group A Group B Group C P-Value Some <7 Books All 7+ Books P-Value
Language

2 weeks 85.56 87.76 84.39 0.307 84.61 86.58 0.260
2 months 101.60 102.30 104.30 0.611 101.35 103.53 0.430
4 months 102.40 103.90 98.83 0.907 101.53 104.26 0.423
6 months 96.86 98.63 98.35 0.837 95.94 99.17 0.084
9 months 92.92 93.43 98.33 0.170 89.87 97.89 0.009
12 months 90.08 93.88 99.56 0.152 87.81 98.66 0.002
Combined Group A Group B Group C P-Value Some <7 Books All 7+ Books P-Value
Language

2 weeks 89.19 91.12 87.00 0.171 87.72 89.79 0.293
2 months 105.70 106.60 106.90 0.900 104.82 107.26 0.228
4 months 107.30 108.00 108.30 0.974 106.73 108.38 0.673
6 months 101.70 101.30 102.60 0.652 99.47 103.27 0.069
9 months 96.77 95.21 101.90 0.106 92.73 101.04 0.011
12 months 94.31 96.63 104.40 0.171 90.75 103.10 0.003

Abbreviation: REEL-3, Receptive - Expressive Emergent Language Test - Third Edition.
Average REEL-3 language results for randomized and functional groups.

T based upon Kruskal-Wallis with DSCF adjustments where applicable.
* based upon Wilcoxon-Mann-Whitney test.
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Appendix Table 2:

Differences in Books Read per Week among Studied Groups

Randomized Group

Functional Group

Group A Group B Group C P-Valueft < 7San;eOks 74 ABloloks P-Value*
2 months 9.73 16.33 15.28 0.166 6.82 17.62 <0.001
4 months 8.40 17.88 15.25 0.031 6.60 17.28 0.001
6 months 8.18 14.94 16.09 0.049 5.62 17.92 <0.001
9 months 11.46 17.25 15.10 0.441 6.43 19.28 <0.001
12 months 15.96 17.84 18.53 0.411 9.34 22.05 0.001

Average number of books read/week for randomized and functional groups. Sub-analysis of the randomized group; the
significance of difference occurs between group A and groups B and C.
t based upon Kruskal-Wallis with DSCF adjustments where applicable.

* based upon Wilcoxon-Mann-Whitney test.
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