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ABSTRACT

OBUECTIVE: To estimate feasibility, usability and efficacy of a
mobile parenting app (Rx for Success; RxS) to enhance reading
guidance provided to parents of young children during well-
visits.

MEeTHODS: This trial was conducted at a clinic serving primar-
ily families of Hispanic ethnicity and low-socioeconomic sta-
tus (SES) where Reach Out and Read (ROR) is standard
practice. It involved 252 parent-child dyads in 2 age groups
(~6-months old, ~18-months old) randomized during well-
visits to receive RxS or a children’s book modeling alterna-
tives to screen time (Control) by research coordinators. RxS
involves videos, activities and “push” messages. Follow-up
assessments were conducted approximately 6 months later,
including impression and use, shared reading behaviors, child
language and screen time.

REsuLTS: A total of 217 dyads completed both visits (110
RxS, 107 Control). Time to introduce RxS was under 3
minutes and 32% of parents experienced largely minor perfor-
mance issues. Parent impression of RxS was favorable for

both age groups at baseline and follow-up, though use was
infrequent, attributable to a desire for more relevant and
updated content. Significant findings favoring RxS included
shared reading as a favorite activity, more frequent shared
reading reported at 12 months and higher language scores at
24 months. Screen time was equivalent between cohorts,
exceeding American Academy of Pediatrics guidelines.
CONCLUSIONS: A mobile app introduced to parents of young
children from low-SES backgrounds was feasible during well-
visits, rated as helpful, and effective to enhance shared reading
at younger and language at older ages. While a potentially
impactful enhancement to ROR, features needing improve-
ment were identified.

KEYWORDS: emergent literacy; home literacy environment;
language development; mHealth; mobile app; parenting;

Reach Out and Read; screen time; shared reading
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WHAT's NEW?

This pilot trial of a mobile app providing reading guid-
ance complementing Reach Out and Read established
feasibility during well-visits, acceptance by parents
and higher reading at 12 months and child language at
24-months old versus controls. Features needing
improvement were identified.

THE AMERICAN ACADEMY of Pediatrics (AAP) recom-
mends literacy promotion during primary care beginning
in infancy, citing cognitive, social-emotional and neurobi-
ological benefits." With trusted access to families when
well-visits are frequent, brain growth is dynamic and
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reading routines are shaped,'”” pediatric providers are
poised to administer such guidance. This is the rationale
behind the Reach Out and Read (ROR) program, where
clinicians provide a children’s book and encouragement
to read at well-visits through age 5, which serves over
25% of US families in poverty.” However, guidance
on how to read most effectively with young children
(“shared reading”) can be challenging to administer con-
sistently, given constraints on time and availability of
educational materials.” Reinforcement between visits is
also a concern, where reading knowledge and/or motiva-
tion have potential to erode. This is especially concerning
for families of low-socioeconomic status (SES), who tend
to express more apprehension about reading particularly
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during infancy,”° read less frequently and interactively,”*
and are more likely to use screen media as an
“educational” alternative.” While some families may feel
empowered by encouragement to read, others may feel
ill-equipped to do so,'”'" suggesting a need for extra
support.

Mobile (mHealth) apps are an increasingly utilized
and appealing means to provide health information for
families. Topics include perinatal health,12 breastfeed-
ing,'” parenting in the neonatal intensive care unit,'*
and immunizations.'” However, despite the appeal of
such parenting-related apps, few have been rigorously
studied in pediatrics.'”'® Qualitative research suggests
interest in health and parenting apps, yet raises con-
cerns about usability/literacy, cultural sensitivity, cost,
accuracy and privacy.'®'” As health information can
be complex and anxiety-provoking,'® attractive options
involve apps as an adjunct to guidance from clini-
cians.'” To our knowledge, no app providing reading
guidance to parents of young children has previously
been studied in pediatric settings.

The primary aim of this trial was to explore feasibil-
ity, usability and efficacy of a mobile app (Rx for Suc-
cess; RxS) provided during 6-month (infant) and 18-
month (toddler) well-visits in terms of shared reading
and child language outcomes. RxS includes videos and
activities encouraging parent-child interaction, particu-
larly shared reading. The control cohort received a
children’s book modeling alternatives to screen time
(Baby Unplugged: Play),"’ with no extra reading guid-
ance. The study was conducted in a primary care clinic
serving largely families of low-SES where ROR is
well-established. The primary hypothesis was that RxS
would be feasible to introduce, well-received by
parents and would enhance shared reading attitudes,
behaviors (frequency, interactivity) and child language
skills, relative to controls. Characterizing screen-based
media use in this population to inform future work
served as an exploratory aim.

METHODS

PARTICIPANTS/SETTING

This pilot trial involved parent-child dyads in 2 age
groups, each followed for approximately 6 months. All
aspects were administered by clinical research coordina-
tors (CRC) between Spring, 2018 and Summer, 2019.
Families were recruited during well-visits at a pediatric
primary care clinic affiliated with a children’s hospital in
the Northeastern United States, serving largely families of
low-SES and minority race and/or ethnicity (90% Medic-
aid insurance, 71% Hispanic). This clinic administers
ROR at well-visits between newborn and 5-years old and
conducts regular provider training to encourage fidelity
with the ROR model. Potentially eligible families were
identified via review of the electronic medical record, and
parents were approached in the lobby or exam room by a
CRC to gauge interest. Eligibility criteria were: 1)
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gestation at least 34 weeks; 2) age at baseline well-visit
~6 months (5.75—9.75 months) or ~18 months (17—21
months); 3) no history of a medical condition likely to
confer language delay; 4) fluency reading and writing
English without need of an interpreter; 5) no acute infec-
tious illness; and 6) a smartphone capable of installing
RxS (iOS/Apple, Android). Twins and siblings presenting
at subsequent visits were excluded (ie, maximum one
child enrolled per family). Families received a gift card
incentive at baseline and follow-up visits. Written
informed consent was obtained and the study was
approved by Institutional Review Boards at principal and
host institutions.

RANDOMIZATION

Following consent, families were randomly assigned
to an intervention (RxS) or control cohort by the CRC
using a spreadsheet with assignment codes determined
by computer-generated random numbers provided in
advance by a biostatistician (Group A or Group B).
Participants were blinded as to group assignment, not
advised as to differences in intervention between
groups and also to the study intent other than general
terms. The CRC was not blinded, as this was infeasible
given the distinct nature of the materials. Statisticians
were blinded as to the definition of Group A or B, to
ensure objectivity in the analyses. Sample size was
determined a priori based on a moderate effect size
(Cohen’s d = 0.55) within the range cited in reading
interventions involving young children,” 80% power,
o tailea = -05, and estimated 20% attrition. Families in
both cohorts received ROR via their pediatric provider
per usual practice (one age-appropriate book, encour-
agement and reading guidance).

ASSESSMENTS

At the baseline visit and before intervention or seeing
the provider, measures were administered to parents with
data directly entered into a REDCap”' database. Measures
were: 1) a demographic survey including parental smart-
phone characteristics; 2) parental attitudes toward shared
reading and family history of reading difficulties using
items from published research®??; 3) 6 items from the
Reading and Parental Verbal Responsivity subscales of
the StimQ, home cognitive environment survey (Infant
and Toddler versions),” including shared reading fre-
quency (ie, minutes/day); 4) the SharePR, a 10-item mea-
sure of shared reading quality with young children (eg,
lap sitting, child-directed speech);** 5) ScreenQ-I/T, a 10-
item survey reflecting AAP screen time guidelines,”
involving access, frequency, content and co-viewing; and
6) the LENA Snapshot (Language ENvironment Analysis,
Boulder, Colo), a report-based measure of expressive and
receptive language validated for age 6 months and older,
generating a standard score.”® LENA Snapshot has 52
possible items, and parents are instructed to respond
“Yes” if the child consistently demonstrates the behavior,



AcADEMIC PEDIATRICS

else “Not yet,” and proceeds until the parent responds
“Not yet” for 5 items in a row. Examples are:

“Does your child imitate sounds you or others make?”

“Does your child say at least 10 meaningful words that
you consistently recognize?”

INTERVENTION: RX FOR SuccCESss

RxS is a free mobile application reinforcing constructive
parenting practices that was developed by the nonprofit
Children, Inc. (Covington, KY). This study used a beta ver-
sion with sparse content emphasizing shared reading, to
determine feasibility/usability in a pediatric setting. RxS
features 2 videos: “Words Matter” for age 0—2 (talking,
singing, reading; time 2:12), and “Dialogic Reading” for
age 2—4 (time 1:35), the latter involving question prompts
and ways to respond to a child to encourage verbal interac-
tion.”’” Parenting tips (Activities) are organized into 5 cate-
gories: At Home, Reading, Crafts, On the Go, and Music.
Parents receive “push” messages encouraging these at a
desired frequency (daily, every other day, weekly). As of
mid-2020, the RxS app is no longer available.

The intervention involved the CRC helping the parent
install RxS on their phone and review its features. If
installation failed such that review was not possible (eg,
dead battery), the CRC described these features and the
parent was given printed instructions on installation,
which was confirmed at the follow-up visit. In all cases,
the CRC then watched the RxS videos with the parent,
either on the parent’s phone or on the CRC’s iPad without
further guidance or discussion beyond encouragement to
use the app, to ensure consistency with the intervention
while deferring guidance to app content/use.

Administration time for RxS (download, review) and
performance issues were documented, noting those pro-
hibiting installation during the visit. Parents were finally
administered a brief survey regarding anticipated useful-
ness of RxS.

ContRroL: CHILDREN'S Book

Baby Unplugged: Play (Control) is a 14-page, board-for-
mat children’s book that is commercially available. It has a
rhyming narrative and illustrated content modeling alterna-
tives to screen time such as playing with blocks, featuring
children of diverse ethnicity and gender. AAP screen time
guidelines™ are summarized on the back cover (Flesch-
Kincaid 3rd grade reading level). The principal investigator
has experience developing books for infant health
promotion.'”***" Following baseline assessment, the CRC
presented the book to the parent noting tips on the back
cover, and encouraged them to read the book at home.
Rationale for this control condition was to provide age-
appropriate parenting guidance (equipoise) using nontech-
nological media that was minimally confounding, as the
RxS app does not mention screen time while the book
mentions reading as one among several alternatives.

Sample images are shown in Figure 1.
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FoLLow-Up ASSESSMENT

At a well-visit approximately 6 months later (~12-
months, ~24-months old), the CRC repeated the StimQ-1/
T items, SharePR, LENA Snapshot and ScreenQ-I/T.
Those in the intervention cohort were surveyed regarding
impression of actual use of RxS. It was not possible to
blind the CRC to cohort assignment given the distinct
nature of this impression/usage survey.

STATISTICAL ANALYSES

Descriptive statistics were computed for the whole
sample, by each age group and by cohort, with a particular
emphasis on family characteristics and reading-related
behaviors. Screen-based media use (ScreenQ-I/T total and
item scores) was analyzed for descriptive purposes.
Parametric and nonparametric measures of central ten-
dency, variability, and association were all computed.
Analyses included a comparison of demographics to con-
firm cohorts were equivalent at baseline using both chi-
square and Fisher exact tests.

In the feasibility/usability component of the study, esti-
mates of both were computed along with 95% confidence
levels (CL). Baseline usability estimates included changes
in parenting behaviors anticipated from use of the RxS
app, particularly regarding reading with the child. Usabil-
ity estimates determined at the follow-up visit included
actual reported use, helpfulness, and enjoyment, and also
changes in parenting behavior attributed to RxS.

In the efficacy component, planned comparisons were
defined a priori and tested for each group at the baseline
and follow-up visits, in accordance with a statistical anal-
ysis plan. For each of the 3 primary outcomes (shared
reading minutes/day, SharePR score, LENA Snapshot),
significantly higher scores were hypothesized for the RxS
cohort (Intervention) relative to the Control cohort for the
6-month group as well as the 18-month group, after
adjusting for respective baseline scores. Multiple logistic
regression was used to compare reading minutes/day and
SharePR scores due to the dichotomous nature of these
outcomes, and multiple linear regression was used to com-
pare LENA Snapshot standard scores due to the continu-
ous and well-behaved nature of the distribution. In the
case of the logistic models, scores were dichotomized at
15 minutes/day to correspond to a level recommended by
major literacy groups (eg, Read Aloud 15 Minutes
national campaign) and at a SharePR score of 15, to dis-
tinguish those who scored above the midpoint from those
who scored below the midpoint. Data were analyzed using
SAS v9.4.

REesuLTs

RanDOMIZATION AND DEMOGRAPHIC CHARACTERISTICS

A total of 252 parent-child dyads in 2 equally sized age
groups (n = 126 at 6-months and 18-months old) were
consented for this study (Fig. 1s; online). Each dyad was
randomized at enrollment into 1 of 2 groups: Intervention
(RxS, n = 129) or Control (n = 126). The sample was
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Reading

Activities

0-2

Did you know that your words are like
vitamins for your child's developing brain?
The more words your child hears in their
first few years, the better they will read
later, and the more success they will have
in school.

Motivation

Shared Reading
2-4

Shared reading, is having a conversation
with your child about a book. Instead of
reading a book to your child, let them tella
story about a picture in the book.

On The Go Music

Figure 1. Materials provided to families at the baseline visit. Sample images from materials provided to Intervention (Rx for Success app,
lower) and Control (Baby Unplugged: Play book, upper) families. App content includes 6 categories of suggested activities, “push” mes-

sages and 2 videos (talking to young children and dialogic reading).

evenly divided by sex, with a majority of Black race
(33%) and 70% with at least one Hispanic/Latinx parent.
The sample was largely of low-SES, with 50% meeting
2020 US poverty criteria,”’ and 14% reporting a family
history of reading difficulties. Most parents had unlimited
data plans (77%). These characteristics were statistically
equivalent between cohorts at each age and are summa-
rized in Table 1.

FeasiBILITY

A total of 129 parent-child dyads received the RxS
intervention across the 2 age groups (n = 62 at 6
months, n = 67 at 18 months). Mean administration
time was 6 minutes and 51 seconds (£0:31 minutes;
range 5—8) or <3 minutes excluding viewing time for
the 2 videos (~4 minutes). Difficulties were reported
for 41 parents (32%; n = 20 at 6 months, n = 21 at 18
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Table 1. Sample Demographics

MosiLE Arp FOR READING GuUIDANCE AT WELL-VISITS 981

Age 6 Months

Age 18 Months

Variable*
Control Intervention (RxS) Control Intervention (RxS)
n==64 n=62 n=>59 n=67
f (%) f (%) (%) f(%)
Gender
Male 30 (47) 33(53) 26 (44) 36 (54)
Female 34 (53) 29 (47) 33 (56) 31 (46)
Child race**
Black or African American 23 (36) 22 (35) 15 (25) 24 (36)
White or Caucasian 3(5) 5(8) 4(7) 4 (6)
Other 5(8) 6 (10) 3(5) 5(7)
Missing 33 (51) 29 (47) 37 (63) 34 (51)
Child ethnicity
Hispanic/Latinx 46 (72) 42 (68) 46 (78) 42 (63)
Other 0(0) 1(2) 2(3) 1(1)
Missing 18 (28) 19 (30) 11 (19) 24 (36)
Annual household income level
$0-%$15,000 16 (25) 24 (39) 21 (36) 20 (30)
$15,001—-$30,000 15 (23) 16 (26) 21 (35) 27 (40)
$30,001—-%50,000 22 (34) 10 (16) 7(12) 9(13)
$50,001—-$75,000 6(9) 7 (11) 4(7) 7 (10)
Over $75,000 2(3) 4 (6) 3(5) 2(3)
Missing 3(5) 1(2) 3(5) 2(3)
Income to needs™**
At/under poverty threshold 26 (40) 33 (53) 33 (56) 33 (49)
Above poverty threshold 35 (55) 28 (45) 23 (39) 32 (48)
Missing 3(5) 1(2) 3(5) 2(3)
Mother education level
Less than high school 10 (16) 8(13) 10(17) 6(9)
High school graduate/GED 24 (37) 29 (47) 30 (51) 31 (46)
Some college**** 20 (31) 16 (26) 14 (24) 24 (36)
College graduate 10 (16) 9(14) 5(8) 6(9)
Father education level
Less than high school 17 (26) 9(14) 12 (20) 7(11)
High school graduate/GED 26 (41) 33(53) 30 (51) 29 (43)
Some college™*** 12(19) 9(14) 10(17) 20 (30)
College graduate 8(12) 8(12) 4(7) 7 (10)
Missing 1(2) 3(5) 3(5) 4 (6)
Primary reader at home?
Both parents 8(12) 2(3) 7(12) 9(14)
Father 0(0) 3(5) 5(9) 3(4)
Mother 46 (72) 44 (71) 35 (59) 46 (69)
Other family member 7(11) 7(11) 10 (17) 8(12)
None yet 3(5) 5(8) 2(3) 0(0)
Missing 0(0) 1(2) 0(0) 1(1)
Family history of reading difficulty
No 55 (86) 53 (85) 49 (83) 57 (85)
Yes 8(12) 8(13) 10 (17) 9(13)
Not sure 1(2) 1(2) 0(0) 1(2)
Smartphone type
Android 28 (44) 32 (52) 25 (42) 24 (36)
iPhone 36 (56) 30 (48) 34 (58) 43 (64)
Data plan
Limited 10 (15) 16 (26) 15 (25) 11 (16)
Unlimited 53 (83) 44 (71) 44 (75) 53 (79)
Missing 1(2) 2(3) 0(0) 3(5)

RxS indicates Rx for Success; GED, General Educational Development.
*There are no statistically significant differences between groups at baseline.
**Parent could report more than one race including Hispanic, which in this table is reported as ethnicity.

***Derived using the 2020 US Department of Health and Human Services Poverty Table.

****Includes Associates Degree.

months). Twenty-one of these difficulties were parent-
related (51%, eg, dead batteries, forgotten passwords),
11 were clinic-related (27%, eg, WiFi problem) and 9

were RxS performance-related (22%, eg, no audio).
For 10 parents (8% of the cohort) difficulties prohib-
ited RxS installation during the well-visit.
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Table 2. Parental Impression and Use of the Rx for Success App (RxS) Assessed at the Follow-Up Visit

Combined 6 months 18 months
(%) (%) (%)
Around how often did you use the RxS app?
Never 18 (17) 8 (15) 10 (18)
A few times 51 (48) 26 (49) 25 (45)
Once a month 8(7) 3(6) 5(9)
Once a week 7(7) 2(4) 5(9)
More than once a week 16 (15) 9(17) 7 (13)
Every day 7(7) 5(9) 2(4)
Did any of these get in the way of your using the RxS app?
(choose as many as apply)
Not enough phone minutes/worry about using minutes 7(7) 4(8) 3(6)
Didn’t work well on my phone 7(7) 3(6) 4(7)
Too busy 32 (30) 16 (30) 16 (30)
Not fun 2(2) 1(2) 1(2)
Confusing/hard to understand 4 (4) 3(6) 1(2)
Didn’t seem to relate to my child 9(8) 8 (15) 1(2)
None of these 56 (52) 26 (49) 30 (56)
Was the RxS app helpful for improving how to read with your child?
Not helpful 19 (18) 9(17) 10 (19)
Somewhat helpful 22 (21) 8 (15) 14 (27)
Helpful 36 (34) 22 (43) 14 (26)
Very helpful 28 (27) 13 (25) 15 (28)
What was the most helpful part of the RxS app for you?
The videos 54 (51) 29 (55) 25 (47)
The “push” notifications 9(8) 5(9) 4(8)
The written tips in the app 35(33) 14 (27) 21 (40)
Not helpful 8(8) 5(9) 3(5)
Which activities, if any, in the RxS app did you find most helpful?
Reading 32 (30) 16 (30) 16 (31)
Motivation 7(7) 6 (11) 1(2)
At home 11 (10) 4(8) 7(13)
Crafts 6 (6) 2(4) 4(8)
On the go 2(2) 0(0) 2(4)
Music 23(22) 16 (30) 7 (13)
Not helpful 24 (23) 9(17) 15 (29)
Was the RxS app fun for you to use?
Not fun 11 (12) 7 (15) 4(9)
Somewhat fun 25 (27) 12 (25) 13 (29)
Fun 36 (39) 18 (37) 18 (40)
Very fun 21 (22) 11 (23) 10 (22)
Over the past 6 months, did you do anything differently when spending time with your child because of tips from the RxS app?
Yes, definitely 73 (69) 38(72) 35 (66)
Maybe/Not sure 7(7) 3(6) 4(8)
Probably not/no 26 (24) 12 (22) 14 (26)
If yes/maybe, Anything in particular?
Reading (together, more, differently) is mentioned 47 (59) 25 (61) 22 (56)

UsABILITY—ANTICIPATED

In terms of parenting behaviors, 73% (CLg o5, 62—85)
of parents in the 6-month group anticipated change attrib-
utable to RxS, while 79% (CLg9s5, 69—89) in the 18-
month group anticipated change. Of these, 42% at 6
months (CLg s, 29—54) and 49% at 18 months (CL s,
37—61) specifically mentioned anticipating reading to the
child more often.

UsABILITY—ACTUAL

A total of 217 dyads presented for follow-up visits
at approximately 12- and 24-months old (86%; 110
RxS, 107 Control; Fig. 1s). A majority of parents in
both age groups reported using RxS (49%/45% “A few

times,” 15%/18% “Never”), that it was helpful and fun
to use, and that it inspired actual changes in parenting
behavior, most often reading. Most parents in both age
groups reported no barriers to use of RxS (most fre-
quent “Too busy”), and videos were rated its most
helpful feature and reading the most helpful activity.
The most frequent usability comments involved a
desire for more engaging, relevant (eg, for child’s
age), actionable and/or updated content.
Usability statistics are summarized in Table 2.

EFFicacy

Primary outcomes assessed at the follow-up visit are
summarized in Table 3 and were:
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Table 3. Summary Statistics for Primary Outcomes at Baseline and Follow-Up Visits

Age 18-Months Group

Age 6-Months Group

Intervention (RxS)

Control

Intervention (RxS)

Control

Primary Outcome Variables

Post
19.1 £25.7
182+ 4.6

Pre
14.2+10.5
17.8+4.7
98.0 - 16.4

Post
15.7+ 144
18.7+ 4.5

Pre
13.6 £ 9.6
19.0+5.3
99.0 +20.8

Post
17.2 £ 14.8*
194+ 48

107.3+14.6

Pre
124+11.0
17.7+55

109.9 4+ 145

Post
11.3+£10.1*
19.6 £ 4.6

106.1 £ 16.2

Pre
13.2+12.1
18.3+6.3

112.6 = 15.9

RxS indicates Rx for Success; LENA, Language ENvironment Analysis.

Note. All values here are presented as mean + SD.

Reading minutes per day

SharePR total score

96.7 £ 16.6™"

92.4 +17.2**

LENA Snapshot standard score

0.05).

*Borderline—significantly higher for the RxS cohort in the 6-month group (model: likelihood >15), controlling for baseline level (P

0.01).

**Significantly higher for the RxS cohort in the 18-month group, controlling for baseline level (P
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Error bars denote
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Minutes Per Day
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[Cohort =— Control —e— Intervention (RxS) |

Figure 2. Shared reading frequency for each age group reported
at the follow-up visit. Shared reading frequency (minutes per day)
for each age group and between cohorts reported by parents at the
follow-up visit. Relative to Controls, frequency was borderline-sig-
nificantly higher for the RxS cohort for the 6-month group (P =.05)
and nonsignificantly higher for the 18-month group, controlling for
baseline levels. RxS indicates Rx for Success.

1) Reading frequency (Fig. 2). Nine percent of parents
in the younger group reported not yet reading with the
child (14% baseline) and 7% in the older group (9% base-
line). Mean reading frequency was 14 minutes/day (stan-
dard deviation [SD] %+ 13; median 10; range 0—60) for
the 6-month group and 17 minutes/day (SD =+ 21; median
12; range 0—180) for the 18-month group. For the
6-month group, likelihood of reading > 15 minutes/day
was borderline-significantly higher for the RxS cohort
(P = .05), controlling for baseline level. There was no sta-
tistically significant difference for the 18-month group
(P =.69).

A secondary analysis found that shared reading was
named as a favorite activity at the follow-up visit in the
RxS cohort significantly more often in the 6-month group

115

1104

105

100

95 -

LENA Standard Score

90 -

B85 2 standard errors
T T
& months 18 months

Age Group

[Cohent ®— Control —# fon (RxS) |

Figure 3. Language scores for each age group at the follow-up
visit. LENA Snapshot Standard scores for each age group and
between cohorts assessed at the follow-up visit. Relative to Con-
trols, scores were significantly higher for the RxS cohort in the 18-
month group (P = .01) and nonsignificantly higher for the 6-month
group, controlling for baseline scores. RxS indicates Rx for Suc-
cess.
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(59% vs 35%; P = .01) and nonsignificantly in the 18-
month group (61% vs 47%; P = .15).

2) Reading Interactivity. Mean SharePR score for
parents who reported reading with their child was 20 (SD
4 5; median 20; range 7—27) for the younger and 18 (SD
=+ 5; median 19; range 6—27) for the older group. No sta-
tistically significant difference in likelihood of SharePR
score >15 was observed between cohorts in either the
6-month (P = .13) or the 18-month group (P = .98).

3) Language (Fig. 3). Mean LENA Snapshot Standard
Score at follow-up was 107 (SD £ 15; median 105; range
71—136) for the younger and 95 (SD + 17; median 97;
range 64—130) for the older groups. There was no statisti-
cally significant difference in scores between cohorts for
the 6-month group (P = .61). However, these were signifi-
cantly higher for the RxS cohort in the 18-month group
(P =.01), controlling for baseline scores.

ScreeN TIME

Mean ScreenQ-I/T score at the follow-up visit in the
6-month group was 8 for the RxS cohort (SD =+ 3, range
2—15) and 7 for the Control cohort (SD + 3, range 0
—13). For the 18-month group, mean score was 10 for the
RxS cohort (SD £ 3, range 2—15) and 9 for Controls
(SD = 3, range 2—16). These scores were not significantly
different between cohorts at either age (P = .11, P = .97,
respectively), yet were significantly higher combined for
the older group (P < .001).

Mean reported age of initiating screen use was 4 + 2-
months old for the 6 months and 9 £ 4 months for the 18-
month group. Mean use was 1.5 hours/day (SD + 1.5;
median 1; range 0—6) for the 6-month group and 2 hours/-
day (SD =+ 1.3; median 2; range 0.2—6) for the 18-month
group. A screen was reported in the child’s bedroom for
46% in the 6-month group and 42% in the 18-month
group, with 21% and 54% having her/his own device,
respectively. Contexts of use reported included at meals
(33% 6-month group, 50% 18-month group), to help the
child fall asleep (23%, 42%) and to help the child calm
down (100%, 100%).

Discussion

Existing programs excel at providing books to families,
yet consistent guidance regarding how to read most effec-
tively can be challenging, especially involving young
children. The ROR program combines book distribution
with encouragement from pediatric providers during well-
visits,"” where discussion of parenting and development
is customary. However, the level of guidance is limited by
time constraints and competing priorities such as vaccines
and nutrition.* Thus, while in ideal circumstances reading
and literacy would be discussed in detail tailored to child
age family needs at each visit in accordance with AAP
recommendations, in practice this does not typically
occur. Erosion in caregiver knowledge and/or motivation
between visits are also concerns (ie, “fadeout”32), espe-
cially in families from disadvantaged backgrounds facing
stressors at home. Printed educational materials can be
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helpful, yet are variable in quality and often pose literacy
challenges.'® Mobile health (mHealth) and parenting apps
are advocated' '’ given the ubiquity of smartphones,” yet
few have been studied and none to our knowledge involve
shared reading.'>* The purpose of this trial was to gauge
feasibility, usability and efficacy of such an app installed
during well-visits, as an enhancement to ROR.

An important consideration for any intervention is the
burden on clinic resources. While administration times for
RxS here appear long, the majority of the time was
accounted for by the CRC watching 2 videos with the
family to document fidelity with the intervention, and the
intent is for these to be viewed at the parent/caregiver’s
discretion (eg, while waiting for the provider, at home).
Installation could be guided by staff during registration or
intake with instructions for later use. While a sizable
minority of families experienced performance issues,
most are readily addressed and likely to enhance family
satisfaction with clinic visits (eg, stable WiFi connection,
smartphone chargers). Consideration of a “data-lite”
approach in subsequent app refinements to enhance per-
formance is also important. Surprisingly, data use was not
a substantial barrier, as most families had unlimited data
plans. Altogether, the time and resources required seem
reasonable during a well-visit at this age, freeing clini-
cians to frame guidance in the context of developmental
milestones and AAP recommendations, as through the
established ROR model,” to provide examples of complex
concepts (eg, dialogic reading) and to provide a platform
to sustain guidance after each visit.

Despite modest use attributable to limited content,
most families reported RxS as fun and helpful, particu-
larly to improve shared reading routines. While possibly
influenced by social desirability bias, this suggests appeal
of the app approach, notably featured videos. By contrast,
“push” messages were largely not considered helpful,
attributable to functionality in RxS that was not respon-
sive or actionable (eg, new resources). This is consistent
with feedback from parents regarding a desire for
more relevant and/or updated content as an incentive to
sustain engagement. However, significant improvements
in reading attitudes and behaviors (proximal) and child
language (distal) were found relative to the control group,
suggesting potential of an app for this purpose, even
with modest use. This raises questions about existing par-
enting apps that present large amounts of information
including abstract concepts that may be overwhelming,
especially for families of low-SES with fewer resources.
The most frequent barrier to use identified was “too busy,”
highlighting the appeal of simplicity. It is reasonable to
speculate that simple, empowering content focused on
reading, tailored to needs and updated regularly to incen-
tivize use may result in more substantial effects than
found here.

Despite modest use of RxS, parental reading attitudes
and frequency were significantly higher for the RxS
cohort in the younger age group and language scores in
the older age group. This finding is notable, as while small
in magnitude, these differences also manifest in a
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relatively short span of time (~6 months). As shared read-
ing is a known, major catalyst for language exposure in
young children fueling subsequent language develop-
ment,”* it is intriguing to speculate that enhanced home
reading behaviors inspired by RxS (or an improved app)
over a longer span of time have the potential to fuel even
larger language benefits than found here. That significant
differences in language were not found between cohorts
at 12 months may reflect difficulty for parents to discern
differences at this age, where variability is relatively low.
It is surprising that while parents in the RxS cohort at
both ages more often named shared reading as a favorite
activity, differences in reading frequency were not signifi-
cant for the older group. This may be attributable to the
15-minute threshold set in our logistic regression
model, which was below the mean level reported in the
older group, making differences difficult to detect. It may
also reflect a resistance level or ceiling effect at this age
noted in prior surveys (<20 minutes/day).””> That no sig-
nificant differences in shared reading quality/interactivity
(SharePR) were identified is not surprising, as reading
guidance provided by RxS is general and ideal for older
children (dialogic reading). Overall, while benefits found
favoring the RxS cohort are promising, modest use, mag-
nitude of effects and nonimpact in terms of quality/inter-
activity suggest areas for improvement.

Screen-based media use exceeded AAP recommen-
dations at all ages.”® This is consistent with trends of
increasing screen time for young children fueled by
mobile devices,”’® with 54% of 2-year olds here
reported as having their own device. Discouraged
behaviors found include introduction in early infancy,
screens in sleeping areas, use at meals, for sleep and
for calming.”® Excessive use is not surprising as RxS
does not address screen time and the Baby Unplugged
book was provided passively via a CRC rather than a
clinician, evidenced by statistical equivalence in both
total ScreenQ score and frequency (minutes/day)
between cohorts at both assessments for both ages.
These findings are useful to guide app development
incorporating screen time guidance, which may be
addressed concurrently with reading.

This study has limitations. RxS was administered by a
CRC and results may not generalize to pediatric providers.
The sample largely involved families from low-SES and
Hispanic/Latinx backgrounds, which may also not be gen-
eralizable. Due to the distinct nature of Intervention/Con-
trol materials and usage/impression surveys, it was not
possible to blind the CRC to cohort assignment, though
participants and biostatisticians were blinded. RxS was a
preliminary version involving limited content, which
likely influenced performance, use and impression. How-
ever, these were largely favorable and provided insights
for refinement. Encouraged nonreading behaviors (eg,
talking/singing) may have impacted language outcomes,
though reading was reported as most inspired by RxS use.
Given privacy and time constraints, health literacy was
not measured and may have impacted use. LENA Snap-
shot is a report measure prone to bias, yet is validated
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across the study age range and feasible during clinic vis-
its.”® SharePR and ScreenQ-I/T are not formally validated
measures, yet are based on versions validated for older
children,”** reflect AAP guidelines and are grounded in
evidence-based conceptual models.'”* Findings involving
reading frequency used a threshold of 15 minutes rather
than a continuous variable, which is justified given the
skewed nature of score distributions, reflects a widely rec-
ommended level that is familiar to families, and was
determined a priori for logistic modeling. Control families
were given a children’s book providing parenting guid-
ance related to screen time, introducing a potential con-
founder, though its content largely involves active/
outdoor play with only one spread mentioning reading.
Further, screen time was statistically equivalent between
cohorts at both ages, suggesting a negligible effect, and
differences in reading and language outcomes may have
been larger favoring RxS if controls had been given a
book without parenting guidance.

This study also has important strengths. It addresses a
need to provide consistent reading guidance involving
very young children to underserved, at-risk families that
is sustained beyond a clinic visit. Intervention was con-
ducted during well-visits using an approach that is low-
cost and scalable within existing programs, notably ROR,
which has potential to reach a majority of families in the
US living in poverty.” More than 85% of families
completed both visits, high retention for a low-SES
population. While involving a beta version of an app
with limited content, this trial provided evidence of
feasibility, usability, efficacy and areas needing refine-
ment, including addressing screen time. To our knowl-
edge, no parenting apps have been similarly studied in
pediatric settings. Importantly, the longitudinal design
allows inferences into causation in each age group during
critical stages of development and suggest proximal
(reading) and distal (language) benefits of the interven-
tion. Future studies involving an optimized app, which
has been developed by the study team with testing
underway, and longer-term outcomes will address
questions including intensifying and sustaining parental
engagement, enhancing reading quality, integration
into clinic workflows and limiting screen time. At this
stage, this trial suggests that a parenting app is feasible
to introduce during well-visits, helpful for parents even
with limited use, and may be an effective complement
to ROR and other programs to improve shared reading
practices and child language, reinforcing AAP recom-
mendations.

CONCLUSIONS

In this pilot trial involving parent-child dyads from
low-SES backgrounds during well-visits, a mobile parent-
ing app was feasible to introduce, rated helpful and effec-
tive to improve shared reading with infants and language
for toddlers, compared to controls receiving a children’s
book. App use was modest, attributable to limited content
and a minority of parents experienced performance issues.
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Screen time was excessive at both ages. These findings
provide insights guiding development of an optimized
app for subsequent use.

ACKNOWLEDGMENTS

The authors would like to thank Mary Accurso for her diligence in
collecting data during clinic visits, and providers and staff at Community
Health Center, Inc. at Connecticut Children’s Medical Center. We also
thank Nikki Shearman with the Reach Out and Read national office for
guidance and support, and Tom Lottman with Children, Inc. for gra-
ciously allowing the study team to use the Rx for Success app pro bono.
The authors also thank Every Child Capital for funding the Reading
Bees mobile app, which has been developed incorporating findings from
this study.

Funding source: This study was funded by grants from The Grossman
Family Foundation and The Carol Ann and Ralph V. Haile, Jr. Founda-
tion (no grant numbers applicable).

Financial disclosure: Funding for this study was provided by The
Reach Out and Read National Office. Dr DeWitt is the National Chair-
man of the Reach Out and Read Program but receives no compensation
for this service. Dr Hutton and Wiley serve on the Reach Out and Read
Medical Advisory Committee but receive no financial compensation for
this service. The other authors have no financial relationships relevant to
this article to disclose.

SuPPLEMENTARY DATA

Supplementary data related to this article can be found
online at https://doi.org/10.1016/j.acap.2021.05.005.

REFERENCES

1. AAP Council on Early Childhood. Literacy promotion: an essential
component of primary care pediatric practice. Pediatrics.
2014;134:404-409.

2. Sinclair EM, McCleery EJ, Koepsell L, et al. Home literacy environ-
ment and shared reading in the newborn period. J Dev Behav
Pediatr. 2018;39:66-71.

3. Klass P, Dreyer BP, Mendelsohn AL. Reach out and read:
literacy promotion in pediatric primary care. Adv Pediatr.
2009;56:11-27.

4. Halfon N, Stevens GD, Larson K, et al. Duration of a well-child
visit: association with content, family-centeredness, and satisfaction.
Pediatrics. 2011;128:657-664.

5. Curenton SM, Justice LM. Children’s preliteracy skills: influence of
maternal education and mothers’ beliefs about shared reading inter-
actions. Early Educ Dev. 2008;19:261-283.

6. Berkule SB, Dreyer BP, Huberman HS, et al. Attitudes about shared
reading among at-risk mothers of newborn babies. Ambulatory
Pediatr. Jan-Feb 2007;7:45-50.

7. Dexter C, Stacks A. A preliminary investigation of the relationship
between parenting, parent-child shared reading practices, and child
development in low-income families. J Res Childhood Educ.
2014;28:394-410.

8. Hutton JS, Phelan K, Horowitz-Kraus T, et al. Shared reading qual-
ity and brain activation during story listening in preschool-age chil-
dren. J Pediatr. 2017;191:204-211. e201.

9. Rideout V. The Common Sense Census: Media Use by Kids Age
Zero to Eight. San Francisco, CA: Common Sense Media; 2017.

10. Berkule SB, Dreyer BP, Klass PE, et al. Mothers' expectations for
shared reading after delivery: implications for reading activities at 6
months. Ambulatory Pediatr. 2008;8:169—174.

11. Karrass J, VanDeventer MC, Braungart-Rieker JM. Predicting
shared parent—child book reading in infancy. J Fam Psychol: JFP.
2003;17:134-146.

12. Daly LM, Horey D, Middleton PF, et al. The effect of mobile app
interventions on influencing healthy maternal behavior and

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

AcADEMIC PEDIATRICS

improving perinatal health outcomes: systematic review. JMIR
mHealth uHealth. 2018;6:¢10012.

White BK, Martin A, White JA, et al. Theory-based design and
development of a socially connected, gamified mobile app for men
about breastfeeding (milk man). JMIR mHealth uHealth. 2016;4:
e81.

Richardson B, Dol J, Rutledge K, et al. Evaluation of mobile
apps targeted to parents of infants in the neonatal intensive care
unit: systematic app review. JMIR mHealth uHealth. 2019;7:
e11620.

Salmon DA, Limaye RJ, Dudley MZ, et al. MomsTalkShots: an
individually tailored educational application for maternal and infant
vaccines. Vaccine. 2019;37:6478-6485.

Meyers N, Glick AF, Mendelsohn AL, et al. Parents' use of technol-
ogies for health management: a health literacy perspective. Acad
Pediatr. 2020;20:23-30.

Vo V, Auroy L, Sarradon-Eck A. Patients' perceptions of mHealth
apps: meta-ethnographic review of qualitative studies. JMIR
mHealth uHealth. 2019;7:¢13817.

Yin HS, Johnson M, Mendelsohn AL, et al. The health literacy of
parents in the United States: a nationally representative study. Pedi-
atrics. 2009;124(suppl 3):5289-S298.

Hutton JS. Baby unplugged: a novel, market-based approach to
reducing screen time and promoting healthy alternatives. Clin
Pediatr (Phila). 2013;52:62-65.

Dunst CJ, Simkus A, Hamby DW. Effects of reading to infants and
toddlers on their early language development. Center Early Literacy
Learn Rev. 2012;5:1-7.

Harris P, Taylor R, Thielke R, et al. Research electronic data capture
(REDCap)—a metadata-driven methodology and workflow process
for providing translational research informatics support. J Biomed
Informatics. 2009;42:377-381.

Hutton JS, Lin L, Gruber R, et al. Shared reading and television
across the perinatal period in low-SES households. Clin Pediatr
(Phila). 2017 9922817737077.

Bellevue Project for Early Language Literacy and Education Suc-
cess. STIMQ Home Cognitive Environment. 2020. Available at:
http://pediatrics.med.nyu.edu/developmental/research/the-belle-
project/stimq-cognitive-home-environment. Accessed November,
2020.

Hutton JS, Huang G, Phelan KJ, et al. Shared reading quality assess-
ment by parental report: preliminary validation of the DialogPR.
BMC Pediatr. 2018;18:330.

Hutton JS, Huang G, Sahay RD, et al. A novel, composite measure
of screen-based media use in young children (ScreenQ) and associa-
tions with parenting practices and cognitive abilities. Pediatr Res.
2020;87:1211-1218.

Gilkerson J, Richards J. The LENA Developmental Snapshot: LENA
Technical Report LTR-07-2. Boulder, CO: LENA Research Founda-
tion; 2008.

Whitehurst G, Falco F, Lonigan C, et al. Accelerating language
development through picture book reading. Dev Psychol.
1988;24:552-559.

AAP Council on Communications and Media. Media and
Young Minds. Elk Grove, IL: American Academy of Pediatrics;
2016.

Eismann EA, Pearl ES, Theuerling J, et al. Feasibility study of the
calm baby gently program: an educational baby book intervention
on safe practices related to infant crying. Child Abuse Negl.
2019;89:135-142.

Hutton JS, Gupta R, Gruber R, et al. Randomized trial of a children's
book versus brochures for safe sleep knowledge and adherence in a
high-risk population. Acad Pediatr. 2017;17:879-886.

US Department of Health and Human Services. 2020 Poverty
Guidelines for the 48 Contiguous States and the District of Colum-
bia. 2020. Available at: https://aspe.hhs.gov/2020-poverty-guideli-
nes. Accessed June 19, 2021.

Bailey D, Duncan GJ, Odgers CL, et al. Persistence and fadeout in
the impacts of child and adolescent interventions. J Res Educ Eff.
2017;10:7-39.


https://doi.org/10.1016/j.acap.2021.05.005
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0001
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0001
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0001
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0002
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0002
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0002
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0003
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0003
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0003
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0004
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0004
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0004
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0005
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0005
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0005
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0005
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0005
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0006
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0006
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0006
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0007
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0007
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0007
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0007
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0008
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0008
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0008
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0009
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0009
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0010
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0010
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0010
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0011
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0011
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0011
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0012
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0012
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0012
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0012
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0013
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0013
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0013
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0013
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0014
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0014
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0014
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0014
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0015
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0015
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0015
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0016
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0016
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0016
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0017
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0017
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0017
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0018
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0018
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0018
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0019
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0019
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0019
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0020
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0020
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0020
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0021
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0021
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0021
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0021
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0022
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0022
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0022
http://pediatrics.med.nyu.edu/developmental/research/the-belle-project/stimq-cognitive-home-environment
http://pediatrics.med.nyu.edu/developmental/research/the-belle-project/stimq-cognitive-home-environment
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0024
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0024
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0024
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0025
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0025
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0025
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0025
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0026
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0026
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0026
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0027
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0027
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0027
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0028
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0028
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0028
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0029
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0029
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0029
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0029
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0030
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0030
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0030
https://aspe.hhs.gov/2020-poverty-guidelines
https://aspe.hhs.gov/2020-poverty-guidelines
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0032
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0032
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0032

AcADEMIC PEDIATRICS

33.

34.

Davis DW, Logsdon MC, Vogt K, et al. Parent education is
changing: a review of smartphone apps. MCN. 2017;42:248—
256.

Logan JAR, Justice LM, Yumus M, et al. When children are not read
to at home: the million word gap. J Dev Behav Pediatr.
2019;40:383-386.

MosiLE Arp FOR READING GuUIDANCE AT WELL-VISITS 987

35. Read Aloud 15 Minutes National Campaign. Read Aloud Survey
Report: "How America Reads Aloud to Its Children. Washington,
DC: YouGov; 2018.

36. Kilig AO, Sari E, Yucel H, et al. Exposure to and use of mobile
devices in children aged 1-60 months. Eur J Pediatr.
2019;178:221-227.


http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0033
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0033
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0033
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0034
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0034
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0034
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0035
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0035
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0035
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0036
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0036
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0036
http://refhub.elsevier.com/S1876-2859(21)00257-6/sbref0036

	Randomized Trial of a Mobile App Introduced During Well-Visits to Enhance Guidance for Reading With Young Children
	Methods
	Participants/Setting
	Randomization
	Assessments
	Intervention: Rx for Success
	Control: Children's Book
	Follow-Up Assessment
	Statistical Analyses

	Results
	Randomization and Demographic Characteristics
	Feasibility
	Usability-Anticipated
	Usability-Actual
	Efficacy
	Screen Time

	Discussion
	Conclusions
	Acknowledgments
	Supplementary Data
	References



