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Immigrant Latino parents demonstrated high interactivity with
pediatric primary care text messaging intervention
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Background: The majority of Latino immigrants have been shown to have a mobile phone. Cellular
phones offer a low-cost method of reaching larger populations and have the potential for increased tailoring
and interactivity. This supports the development of mHealth interventions to address healthcare disparities
in this population. In this study we sought to evaluate the feasibility and acceptability of interactive Spanish-
language text messages sent throughout a child’s first year of life in a low-income, limited-English proficient
(LEP) Latino population to support families in accessing and using pediatric primary care more effectively.
Methods: Participants (n=79) received interactive text messages over a period of 12 months as a part of a
multi-modal mHealth intervention conducted at an urban academic pediatric primary care practice. Inclusion
criteria were: singleton infant <2 months of age, enrollment in public health insurance, parent age >18,
parent preferred healthcare language of Spanish, and at least one household cellular phone. Interactive text
messages were designed to promote increased healthcare engagement and prompted participant responses
through preprogramed algorithms. Text message sequences included clinic appointment reminders, support
for obtaining medicine and completing referral appointments, monitoring of illness care needs and use, and
parent support program reminders. Descriptive analyses were used to examine text message volume, usability,
and participant response to text sequences.

Results: Among participants, mean parent age was 30.1 years (SD: 6.1 years); mean years in the US was
7.5 years (SD: 5.1 years). 63.3% of parents had less than a high school education and 84.8% of parents
had possible/high likelihood of limited health literacy. Participants completed the majority of sequences
with appointment reminder sequences having the quickest response time. The top quartile of responders
completed 88.3% of sequences; lower educational attainment was associated with lower text message
sequence completion. Participants rated the program positively, especially the appointment reminders.
Conclusions: LEP Latino parents successfully engaged with interactive Spanish-language text sequences
and parent acceptability was high. This study demonstrates feasibility for interventions employing this
technology. Text message interventions may be a feasible approach to reduce healthcare disparities and costs

for vulnerable populations.
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Introduction

Latinos comprise the largest share of the 44 million
immigrants in the US, and Spanish is the most common
language spoken among the 25 million people in the US
with limited English proficiency (LEP). Latino children
in immigrant families experience disparities in healthcare
access and quality (1-3). Language and cultural barriers,
unfamiliarity with the US healthcare system, and low
parental health literacy are barriers to effective healthcare
access and use for Latino children (4-8). Health systems also
face challenges in providing equitable care for immigrant
patients and families (9-11).

Immigrant and LEP patient populations have derived
fewer benefits from mHealth interventions, compared with
non-immigrant populations (12,13). In the last decade,
health systems have focused significant resources on
developing and implementing patient portals both on the
web and through smartphone applications to increase access
to healthcare services (14). Use of patient portals, however,
has been comparatively lower among racial/ethnic minority
and low-income populations (15-17). Alternatives to patient
portals should be considered to promote digital engagement
across diverse patient populations.

mHealth interventions utilizing text messaging have
shown efficacy in improving appointment adherence,
increasing vaccination, and decreasing ED use among
primary care populations (18-22). mHealth interventions
often exclude non-English speakers and immigrant
populations, although some have included Spanish language
materials or messages. Text4baby, a perinatal health
education program delivered through passive educational
text messages, demonstrated success at reaching low-
income Spanish-speaking parents with positive user
assessments (23). Another study using text messaging as an
adjunct to cognitive behavioral therapy (CBT) in a low-
income population showed positive engagement and user
assessments among both English- and Spanish-speakers (24).

In text message interventions (TMIs), text messages can
be tailored to individual patients and allow for interaction
between the patient and clinic. Text message tailoring
and interactivity have been found to increase the efficacy
of health engagement and promotion interventions
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(18,25). There is limited information on the feasibility and
implementation of these strategies among immigrant and
LEP patient populations, however (26,27). In this study,
we sought to evaluate the feasibility and acceptability of
interactive text messages sent throughout a child’s first year
of life in a low-income, LEP Latino population to support
families in accessing and more effectively using pediatric
primary care.

Methods
Study population and setting

The short message service (SMS) messages delivered in
this study (hereafter referred to as text messages) were part
of a randomized controlled trial evaluating a multi-modal
intervention to support healthcare navigation by LEP
Latino parents of infants. Intervention participants received
video-based education at the onset of the study, followed
by the delivery of a series of interactive text messages
throughout the child’ first year of life to prompt and assess
the parent’s healthcare engagement and health-promoting
behaviors.

Participants were recruited between February and
October 2016 at an urban, academic general pediatrics
clinic in the US with approximately 11,000 visits per year.
The clinic’s majority patient population is publicly insured,
Latino children with LEP immigrant parents. Clinic
services are tailored to meet the particular sociocultural
needs of Latino immigrant families. Clinic providers
include board-certified pediatricians, resident physicians,
and a pediatric nurse practitioner. Nearly all providers at
the clinic communicate directly with patients and parents
in Spanish, for whom this is their preferred healthcare
language. All providers who communicate directly in
Spanish have had their language proficiency assessed
according to health system policy.

Participants in this study were parents or legal guardians
of publicly insured, singleton US-born infants under
2 months of age. Additional inclusion criteria were:
minimum respondent age of 18 years, self-identification
of Latino/a, foreign-born, preferred healthcare language
of Spanish, and at least one working cellular phone in
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the household. Study participants were recruited by one
of two methods: in-person during a scheduled well visit
at the clinic or via a letter and follow-up phone call to
parents of potentially eligible infants. Parents completed
an enrollment survey before the infant was 55 days old
after an informed consent process. The consent form was
orally read to them and understanding was ascertained.
After completion of the enrollment survey, allocation to the
intervention or usual care arm of the RCT was unmasked
to participants. Randomization was performed by computer
random number generation in blocks of ten to balance
allocation over time. Participants in the intervention arm
were subsequently oriented to the text-messaging portion of
the study and began to receive intervention text messages.
At their child’s 2-month well child visit, participants
randomized to the intervention group completed a video-
based education and a study team member answered any
remaining questions about the text message component.

The Institutional Review Board at Johns Hopkins
Medicine approved this study. Intervention participants
received $90 for their participation. This included $30 for
the enrollment and final survey (age 12-15 months), $10
for the midpoint phone survey (age 7-9 months) and $20
to provide support for any related cellular phone charges
as participants’ personal phones were used for delivery of
text messages. This study was registered at clinicaltrials.gov
(NCT02647814).

Text message development process and content

Interactive text messages that prompted and assessed
healthcare engagement-promoting behaviors were
programmed and delivered via emocha®, an open-source,
secure, HIPAA compliant, and modifiable mHealth
application. emocha® allowed for the use of tailored
“smart forms” to generate interactivity through delivery of
messages and automated responses via pre-programmed
algorithms (28). Text message content was developed based
on a situated Information, Motivation, Behavioral theory-
based (sSIMB) framework, which has been used previously to
understand and intervene on patient engagement (29). Text
messages were developed in conjunction with the Spanish-
language patient/family advisory council for the study clinic
to ensure messages conveyed a positive, motivating tone,
wording was clear, and response actions were understood.
Bright Futures and the corresponding Family Voices guide
were used to ensure consistency with anticipatory guidance
and education recommended by the American Academy of
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Pediatrics and to develop family-centered wording (30,31).

Text messages sent to participants were characterized
as either sequences or push messages. Sequences were
formatted as questions intended to prompt replies; they
were automated, interactive, and varied in length (Table I).
Four different sequence types were sent to participants
during the study: appointment reminders (APT), support
for obtaining prescription medicines (MED), support
for completing specialty referrals (REF), and monitoring
of illness care needs and use and education about use
of primary care instead of the emergency department
for routine childhood illness (ICM). APT, MED and
REF sequences were coordinated around well child
appointments, occurring at 2, 4, 6, 9 and 12 months after
the child’s date of birth (DOB). APT sequences were sent
two days prior to each scheduled appointment. MED
sequences were sent 2 days after, and REF sequences
5 days after each scheduled appointment. ICM sequences
were sent at 100, 220 and 340 days after a child’s DOB.
Push messages were used for parent education and support
and did not prompt replies. Three different types of push
messages were sent during the study: flu vaccine reminders,
parent support program reminders (SUP) and public benefit
program reminders (PUB) consisting of information for
applying for food stamps, and insurance renewal reminders.
Figure 1 displays a timeline of text messages delivered
during the intervention.

Measures

Parent RCT enrollment surveys were conducted by bilingual
research assistants at the recruitment visit. Mid-point and
follow-up surveys, during which intervention participants
reported on their text messaging experiences, were
administered between 7-9 months and 12-15 months of age,
respectively. Survey responses were captured simultaneously
with survey administration via recording of responses onto
a touchscreen tablet computer using REDCap (Research
Electronic Data Capture) software (32,33).

Parent information obtained during RCT enrollment
surveys included: parent age, race/ethnicity, educational
attainment, country of origin, length of stay in the US,
family income, English language proficiency, health literacy,
family structure and birth history. English proficiency was
assessed using the US Census Bureau question, “How
well do you speak English?” (34). Parent health literacy
was measured using the Spanish-language version of

the Newest Vital Sign (NVS), a valid and reliable tool
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Table 1 Example text messages from a multi-modal RCT evaluating an intervention to support healthcare navigation by LEP Latino parents of

infants

Text message type Sample text message

Text message sequences

Appointment
reminder (APT)

Obtaining
prescription
medicine
support (MED)

Specialty care
referral support
(REF)

lliness care
management
(IC™)

Push messages

Clinic parent
support program
participation
(SUP)

Public benefit
program
reminders (PUB)

La cita de [NAME] de los [AGE IN MONTHS] meses esta programada para [DATE] a las [TIME]. Marque 1 para
confirmar o 2 para cambiarla.

[NAME]’s [AGE IN MONTHS] month appointment is scheduled for [DATE] at {TIME]. Dial 1 to confirm or 2 to change.

¢ Tuvo problemas para conseguir el medicamento o tiene preguntas sobre como darselo? Marque 1 para Si, 2 para No.
Did you have any problems getting the medicine or do you have question about its administration? Press 1 for Yes, 2
for No.

¢ Quisiera ayuda para programar la cita o tiene preguntas sobre eso? Marque 1 para Si, 2 para No.

Would you like help making the appointment or did you have questions about the [referral]? Press 1 for Yes, 2 for No.
Cuando se pueda, mejor vaya a la clinica. Ahi conocen toda la historia médica de su bebé. Llame a la clinica al
[NUMBER] la proxima vez que se enferme.

When possible it is better to use the clinic because we know the medical history of your child. Call the clinic at
[NUMBER] the next time your child gets sick.

¢ Se siente estresado? El grupo gratuito de “Testimonios” le apoya a reducir su estrés. Llame al [NUMBER] para
inscribirse.

Stressed? The free group Testimonios can help you in lowering your stress. To sign up call [NUMBER].

Es momento de renovar el seguro médico de su bebé. Si necesita mas informacion sobre como hacerlo, llamenos al
[NUMBER].

It is time to renew the health insurance of your child. If you need more information on how to apply, please call us at

[NUMBER].

developed by Pfizer Corporation to screen for low health
literacy in clinical settings (35). Scores on the NVS
correspond to three categories of health literacy based on
the number of correct answers: Limited [0-1], Marginal
[2-3], and Adequate [4-6]. Parents were also asked to report
smartphone use, home internet access, method of internet
access, cellular phone plan type and their child’s health
status.

For the text message intervention, we measured the total
number of messages sent and received by all participants,
as well as frequency of error message generation. Error
messages resulted when participants responded with any
message that did not correspond to one of our system’s pre-
programmed accepted response values. For text message
sequences, we measured frequency of responses, response
time, and frequency of sequence completion. To assess
for subgroup differences in interactivity with the text
message intervention, we categorized frequency of sequence
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completion to create a variable to measure participant
engagement. Participants in the upper quartile of frequency
of sequence completion were categorized as having “high
engagement”, while those in the lowest quartile of sequence
completion were categorized as having “low engagement”.

Analysis

Parent and child characteristics were assessed using means
and percentages. Frequency of message response and
sequence completion were assessed using percentages.
Response time to initial sequence messages was assessed
in minutes using medians and interquartile ranges. For
response times, we focused solely on the time it took
participants to respond to the initial message of the
sequence and not on subsequent sequence messages, as
response times to subsequent messages lacked variability.
We used chi-square statistics to assess for differences
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3 Months
* 100 days: lliness care

monitoring and education
text message ([ICM)

5 Months
Baby is born \

(food stamps)

* 160 days: public benefit
program reminder (PUB)
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7-8 Months

* 220 days: ICI

e 230 days: PUB
[insurance renewal)

11 Months
e 340 days: ICM

* APT for 4-month WCC
* MED and REF following WCC

2 Months 6 Months

* Appointment reminder text message (APT)
for 2-month well child care visit (WCC]

¢ Obtaining prescription medicine support
(MED) and specialty care referral support
(REF) text messages following WCC

2-12 Months
* Clinic parent support program participation text messages (1% Monday every month)
* Flu vaccine reminder (3" Monday-in season)

Figure 1 Timeline of intervention text message delivery.

in sociodemographics between those in the high and
low engagement categories. All statistical analyses were
conducted using STATA/SE Version 15.1 (StataCorp LP,
College Station, TX).

Results

A total of 79 families were assigned to the text message
intervention and comprised the study sample for analysis.
Parents had a mean age of 30.1 years (SD 6.1 years)
and had spent a mean of 7.5 years (SD 5.1 years) in the
U.S. Nearly all (n=77, 97.5%) parents reported limited
English proficiency and the majority (n=50, 63.3%) had
an education level below high school diploma or GED.
Most parents (n=67, 84.8%) were at risk for limited health
literacy based on the NVS (Table 2).

Text message volume and usability

Participants received a mean of 45.0 (SD: 8.5) messages

© mHealth. All rights reserved.

? W,

9 Months
* APT for 9-month WCC
e MED and REF following WCC

¢ APT for 6-month WCC
¢ MED and REF following WCC

12 Months
* APT for 12-month WCC
* MED and REF following WCC

per participant (7zble 3). The majority of messages
received were part of interactive message sequences; the
mean number of push messages per participant was 8.4
(SD: 2.4). Participants sent a mean of 15.5 messages per
participant. 90 error messages were sent, which was 2.5%
of all messages sent by all participants. Two-thirds (65.8%)
of participants sent at least one text message that generated
a system error message. Among the subset of participants
that sent any error message, 7.3% of messages they sent
generated a system error message.

Interactive text message sequence usability and engagement

Table 4 describes participants’ interactions with the text
message sequences sent during the intervention. Four
participants (5%) did not respond to any sequences
throughout the course of the intervention. Among
interactive messages, participants’ sequence completion
rates were highest and median response time was lowest
for APT sequences. Response rates to the first message in
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Table 2 Parent and child baseline characteristics

Characteristic Salud al Dia (n=79), n (%)
Mean parent age (SD) 30.1 (6.1)
Parent education

8th grade or less 27 (34.2)

Some high school 23 (29.1)

High school or above 29 (36.7)
Parent country of origin

Mexico 18 (22.8)

El Salvador 22 (27.8)

Honduras 22 (27.8)

Other Latin American countries 17 (21.5)
Mean parent years in US (SD) 7.5(5.1)
Annual family income

<$20,000 26 (32.9)

$20,000-$30,000 22 (27.9)

>$30,000 7 (8.9

Did not report/unknown 24 (30.4)
Parent limited English proficiency 77 (97.5)
Parent health literacy [Newest Vital Sign]

Limited literacy [0-1] 36 (45.6)

Marginal literacy [2-3] 31(39.2)

Adequate literacy [4-6] 12 (15.2)
Family structure

Single 14 (17.7)

Spouse/partner 65 (82.3)
Birth history

Primigravida 19 (24.1)

Multigravida, first US born child 14 (17.7)

Multigravida, prior US born children 46 (58.2)
Parent-reported child health status

Excellent/very good/good 77 (97.5)

Fair/poor 2 (2.5)
Current smartphone user 72 (91.1)
Cell phone plan

Contract plan 55 (69.6)

Prepaid 24 (30.4)
Internet access at home 36 (45.6)
Method of internet access

Cell phone 73 (93.6)

Computer 1(1.3)

Tablet/iPad 4(5.1)
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Table 3 Text message volume and usability by participants (n=79)

Page 7 of 12

Measure Total Mean (SD) per participant
Number of text messages received by participants 3,560 45.0 (8.5)
Number of push messages received by participants 492 6.2 (2.2)
Number of text messages sent by participants 1,226 15.5(6.7)

% of participants that sent a text message that generated system error message 65.8% N/A

Number of text messages sent by participants that generated system error message 90 1.7 (1.4)

Table 4 Interactive text message sequence detail and participant (n=79) response characteristics

Mean (SD) total sequences
Text sequence content (SD) q

Response rate to initial

Median (IQR) response

. o ~ Sequence completion
time to initial message in

. ' T . 0, 0,
received by each participant’ message in sequence (%) sequence (min) rate (%)

Appointment reminder (APT) 5.1 (1.0 69.2 8.6 (61.7) 69.2
Obtaining prescription 4.7 (0.8) 71.8 9.7 (39.0) 63.0
medicine support (MED)
Specialty care referral 4.4 (0.9 64.4 13.3 (61.8) 62.1
support (REF)
lliness care 2.9(0.9 55.0 11.6 (55.6) 52.4
management (ICM)
Push messages 6.2 (2.2) N/A N/A N/A

', this is the initial message in the sequence for each of these text sequences. Number of messages in each sequence varied by

participant response.

a sequence was highest for the MED sequences. Sequence
completion was lowest for ICM sequences. Median
response times were longest for REF sequences. Sequence
completion over time was most variable for APT sequences
(Figure 2). Among APT sequences, the highest completion
rates were at 6 months. Sequence completion rates were less
variable for MED and REF sequences.

When the sample was stratified by engagement quartiles,
we found participants in the high engagement quartile
completed a mean of 88.3% (SD =0.05) of sequences.
Participants in the low engagement quartile completed a
mean of 26.0% (SD =0.18) of sequences. Among participant
sociodemographics, only parent education was significantly
different between participants in the high and low
engagement categories. 73.7% of participants in the high
engagement had completed at least high school compared
with 20.0% in the low engagement category (P=0.002).
There were no significant differences in median response
time to message sequences of any type by engagement

Category.

© mHealth. All rights reserved.

Text message acceptability

Of the 58 participants that responded to the midpoint
survey, 93.1% rated the text messages as very easy/easy
to use. Table 5 describes the acceptability of the text
message intervention, assessed during a follow-up survey
with 72 intervention participants. 97.2% of participants
responded strongly agree/agree that the text messages
helped them to remember their appointments at the clinic.
Fewer participants (65.3%) reported that the text message
sequences helped them with obtaining medications or
completing referrals or studies their child’s pediatrician may
have ordered. Nearly all participants (95.8%) endorsed that
the text messages helped them feel more connected to the
clinic. 94.4% endorsed that the text messages made them
feel that there was someone at the clinic who could help
them if needed.

Discussion

An automated text messaging intervention (TMI) was
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Sequence completion over time
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81%
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o
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Percentage of completed sequences
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Month

0,
80% 75% T
0, (]
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60% o,
° | 550 1% 55% 57%
50%
W APT
40%
B MED
30%
REF
20%
10%
0%
2 Mo 4 Mo 9 Mo

12 Mo

Figure 2 Sequence completion over time. APT, appointment reminder; MED, obtaining prescription medicine support; REF, specialty care

referral support.

Table 5 Evaluation of text message acceptability

Statement

Acceptability statement endorsement
(agree/strongly agree), n (%)

Care and appointment adherence

The text messages helped me remember my child’s healthcare appointments 70 (97.2)
The text messages helped me ensure that my child received all vaccines 61 (84.7)
The text messages made it easier to make appointments with the clinic 64 (88.9)
The text messages made it easier to obtain the medication my child needed 47 (65.3)
The text messages made it easier to make referral appointments with specialists/appointments for 47 (65.3)

special tests

Communication and clinic experience

The text messages made me feel more connected to the clinic 69 (95.8)
The text messages made me feel that | could do more for my child’s health 66 (91.7)
The text messages made me feel that there was someone in the clinic who could help me if | 68 (94.4)
needed help

The text messaged helped me improve my communication with my child’s doctor 59 (81.9)

Application of information

The text messages helped me obtain information for my child’s health insurance 51 (70.8)
The text messages helped me obtain food stamps for my child 22 (30.6)

TAll responses based on a 5-item Likert scale.

feasible and showed high usability and interactivity in a
low-income LEP Latino population in a pediatric primary
care setting. The TMI also had high levels of acceptability:
the majority of participants reported that the text messages

© mHealth. All rights reserved.

helped them make and remember appointments, receive
vaccinations for their children, and feel more connected
with the clinic. We found an association between lower
engagement with the TMI and lower parental educational
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attainment when we stratified the sample by engagement
category. Lower educational attainment and limited health
literacy are established barriers to the effectiveness of health
and healthcare interventions. The majority of parents in
this trial had below a high school education and were at
risk of limited health literacy yet the intervention was still
feasible, usable and acceptable. Our findings support the use
of TMISs to address health and healthcare disparities among
immigrant Latino families with LEP.

Our findings and other studies demonstrate that TMIs
are an effective way to reach low-income populations (36).
Usability and acceptability of the TMIs in our study was
comparable to that in populations with higher education
or health literacy and other TMIs implemented in
demographically similar populations (23,24). This suggests
that TMIs are able to address some of the challenges to
health promotion intervention effectiveness related to
limited education and health literacy. The high usability
of the TMI may have been due in part to its user-centered
design, which has been shown to lead to more favorable
usability and acceptability profiles compared with digital
health interventions (DHIs) that are developed in one
context and then scaled to others (37,38). Co-development
with LEP Latino families helped ensure that text messages
were relevant, met cultural expectations for communication
and could be easily understood and responded to. Involving
end-users and community stakeholders in the cultural and
linguistic tailoring of interventions to optimize utilization
and engagement may be critical to closing the gap in digital
engagement between healthcare providers and low-income
and racial/ethnic minority populations (39,40). While this
intervention demonstrated that contextual tailoring can
lead to effective interventions, the degree and specificity of
tailoring that is needed remains unknown. Understanding
how much tailoring is necessary for intervention
effectiveness is needed to promote feasibility of use of
these programs at scale in large systems serving diverse
populations. As platforms evolve there may be technologic
capacity for more variability across participants within a
single digital health tool. This would allow for some context
specific tailoring as well as promote feasibility for health
systems.

Our findings demonstrate some key accommodations
that should be considered in TMIs and other digital health
tools to promote engagement of LEP Latino populations.
Response times to sequence messages varied widely in
our study, which may have been due to variable access
to the cellular phone receiving messages. The need to

© mHealth. All rights reserved.
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accommodate this variability suggests future interventions
should consider building algorithms for this population
that allow for longer response times. We did not employ
response prompting (e.g., automatically sending a follow-
up message if participants failed to respond to the initial
message), a strategy which may have improved response
rates. Results from our study showed that, upon responding
to the initial sequence message, participants were quick to
respond to subsequent messages, however. This finding
highlights the importance of minimizing the delivery time
of automated response messages to maximize participant
engagement with the text message sequences. In our system,
median delivery time of automated messages was less than
30 seconds, which facilitated high levels of engagement
with message sequences. As technology improves, server
cycling times ought to be enhanced to minimize delays
in automated message responses and maximize end-user
engagement with these systems.

Certain study limitations deserve mention. First, our
study was conducted at a single clinic, and our study
population consisted of a small sample that may not be
representative of other outpatient pediatric settings. Parents
in our sample varied in their age and country of origin,
which may support generalizability to a wider Latino
population, however. Second, the emocha® mHealth
platform utilized the application programming interface
(API) of a third-party service to send and receive text
messages. Our study team did not have access to this third-
party console, thus we were unable to monitor real-time
messaging errors (e.g., message send failure as a result of a
changed phone number or disconnected phone line). Access
to these real-time updates might have created opportunities
to re-engage participants who became unable to receive the
intervention text messages due to lapses in cellular phone
service. Despite this limitation, we observed high levels of
engagement with the TMI over time, which suggests that
this did not pose a significant barrier in our study. Third,
emocha®, the platform used in our study, was different
from the vendor used by the health system to deliver
appointment reminders by text message. We would not have
had the design flexibility afforded by the third-party vendor
with the health system vendor. The cost of using a different
vendor was covered by the study grant, but this was not
an expense the study clinic could have otherwise covered.
For sustainability, use of the health system vendor would
be preferred. As programming flexibility with commercial
vendors who serve large health systems increases, use of
these vendors for future interventions may be possible.
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There is often cost sharing, however, for these modifications
between health systems and individual clinics. The ability to
sustain this intervention and disseminate to other clinics is
limited by the use of a third-party vendor and potential cost
sharing with use of the health system vendor. In general,
programming and development costs are a critical barrier
to widespread use of TMIs that are tailored for vulnerable
populations in routine clinical care.

In conclusion, our study showed that an automated TMI
was feasible, usable and acceptable among a low-income
immigrant LEP Latino population in a pediatric primary care
setting. These findings highlight the potential for mHealth
tools to better engage LEP families in accessing and using
primary care, which may ultimately help to reduce the
health disparities experienced by this population. Next steps
for this work include implementation and dissemination,
with the focus shifting from research to routine clinical care.
In the implementation phase, it will be critical that vendors
allow sufficient flexibility in the design and usability of their
systems to tailor to vulnerable populations, and that there
is the ability to share programming and development costs
across healthcare systems that serve similar populations.
Failures in implementation and dissemination may widen
the digital divide and perpetuate health disparities for these
populations.
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