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Abstract

Background: The 42 days following childbirth are a high-risk period for birthing individuals and newborns. We created 2
rule-based chatbots, 1 for birthing individuals and 1 for newborn caregivers, to deliver information on postpartum and newborn
warning signs, follow-up care, and other relevant resources during this high-risk period.

Objective: This study aimsto examine strategies for implementing the chatbot following discharge from alarge hospital center,
initial chatbot reach, and subsequent reach after chatbot refinement based on end-user feedback.

Methods: Reach was defined as the number of users opening the chatbot out of those who received it. Birthing individuals
demographic (age, ethnicity, race, language, and insurance type) and clinical characteristics (delivery method and prenatal care
location) and newborns' time in the hospital were obtained from the medical record. Descriptive statistics, chi-square tests, and
multiple logistic regression models were used to analyze the association between demographic and clinical characteristics and
chatbot reach.

Results:  Both chatbots were developed and revised based on clinician, community, and patient feedback. Overall, 65.9%
(4933/7489) of newborn caregivers discharged between October 2, 2022, and January 15, 2025, opened the newborn chatbot,
and 63.6% (4140/6505) of birthing individuals discharged between November 21, 2022, and January 15, 2025, opened the
postpartum chatbot. Older age (odds ratio [OR] 1.02, 95% CI 1.01-1.03), Black race (OR 0.73, 95% CI 0.61- 0.88; reference:
White), languages other than English or Spanish (OR 1.90, 95% CI 1.21-2.98; reference: English), receipt of prenatal care external
to the hospital system (federally qualified health center: OR 0.52, 95% CI 0.45-0.60; Kaiser: OR 0.34, 95% Cl 0.29-0.39; reference:
within the hospital system), and public insurance (OR 0.72, 95% CI 0.64-0.82; reference: private insurance) were significant
predictors of postpartum chatbot reach. Older age (OR 1.02, 95% CI 1.01-1.03), Black race (OR 0.61, 95% CI 0.50-0.74; reference:
White), receipt of prenatal care external to the hospital system (federally qualified health center: OR 0.50, 95% CI 0.44-0.57;
Kaiser: OR 0.30, 95% CI 0.26-0.35; reference: within the hospital system), public insurance (OR 0.63, 95% CI 0.55-0.71) and
self-pay (OR 0.56, 95% CI 0.38-0.83; reference: private insurance), and newborn time in the hospital of 2 - 4 days (OR 1.21,
95% CI 1.09-1.35; reference: less than 2 d) were significant predictors of newborn chatbot reach. Including a Spanish-language
version in the newborn chatbot improved reach among Spanish-preferring caregivers (from 58% to 66.2%), but additional chatbot
content revision and the addition of chatbot information to discharge paperwork did not change chatbot reach.

Conclusions: Whiletherewere differencesin chatbot reach by patient demographics, the chatbot showed delivery of time-sensitive
information and support to >60% of individuals. This intervention demonstrated that chatbots can be used to supplement patient
care and help bridge the gaps in connecting patients to care and support after hospital discharge. Future work should address
additional waysto improve chatbot reach and explore the impact on targeted health outcomes.

(JMIR Pediatr Parent 2026;9:€81844) doi:10.2196/81844
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Methods

The 42-day period after childbirthiswidely viewed as high-risk
both for the birthing individual and for the newborn [1-3].
Access to timely information about potential warning signs for
when to seek emergency care, a ong with proper follow-up care
and support, has the potential to improve maternal and infant
health outcomes after discharge from the hospital. Top causes
of death for birthing individuals in the 42-day period after
delivery aremental health conditions, cardiovascular conditions,
and infections [4], while top causes of mortality among infants
arebirth defects, preterm birth and low birth weight, and sudden
infant death syndrome [5]. Previous work has cited the
importance of monitoring women post-delivery, with an
estimated 15% of severe maternal morbidity cases occurring
after discharge [6]. Furthermore, a prior randomized control
trial found that enhanced caregiver education via SMS text
messaging, timed to the infant’s age and most common reasons
for emergency department visits, reduced emergency department
visitsin infants' first year of life[7]. In recent years, SMS text
messaging services such as Text4Baby (National Healthy
Mothers, Healthy Babies Coalition and Voxiva) [8,9] and apps
such as BabyScripts (1EQ, Inc) [10,11] have been developed
to provide information to patients during the prenatal and
postpartum periods on maternal and infant health.

Chatbots are another mobile health (mHealth) strategy used to
deliver timely information. Maternal chatbots are an acceptable
and feasible strategy for postpartum and caregiving information
and support [12,13]. For example, Rosie is a chatbot that
leverages artificial intelligence (Al) to deliver personalized
assistance related to pregnancy, labor, postpartum care, and
newborn care [13,14]. Another chatbot, Dr. Joy, is an obstetric
and mental health-rel ated question-and-answer knowledge-based
chatbot that also leverages Al for prenatal and postpartum care
[15]. Whilethese chatbots are effective in disseminating rel evant
health information among select patients, they have been
deployed in small trials, as opposed to part of standard of care.

We devel oped and piloted 2 rule-based chatbots (onefor birthing
individuals and one for newborn caregivers) to provide timely
health information and resources, including connection to care.
This study aims to describe the process of developing and
piloting an mHealth program aimed at improving education on
postpartum and newborn warning signs and appropriate
connection to care and resources after hospital discharge. We
also aim to describe the chatbot reach (number of patients who
opened the chatbot out of those who received it) among patients
discharged from a large mid-Atlantic hospital that serves a
socioeconomically and racially diverse population overall. We
assessed reach after initial launch and after refining the chatbot
in responseto patient feedback. We hypothesized that with each
chatbot refinement, there would be an improvement in reach.
Finally, we explored how individuals demographic and clinical
factors were associated with reach for each chatbot.

https://pediatrics,jmir.org/2026/1/e81844

Overview

This study was prepared in accordance with the iCHECK-DH
(Guidelines and Checklist for the Reporting on Digital Health
I mplementations) [16].

Chatbot Development, I nitial Implementation
Strategies, and Setting

The postpartum and newborn chatbots were devel oped as part
of alarger initiative, Safe Babies Safe Moms (SBSM), which
was aimed at reducing infant and maternal disparities in the
District of Columbia (DC) [17]. These chatbots were designed
with key goals of helping patients connect with care teams (eg,
information about recommended pediatric and postpartum
appointments, list of pediatricians in the area), educating them
on warning signs, and providing additional postpartum and
newborn information and resources (eg, breastfeeding and
wound healing after C-section) [18]. The chatbots operated on
arule-based system with fixed logic for interaction (ie, patients
could not ask open-ended questions). Content was devel oped
by a multidisciplinary team of expertsin obstetrics, pediatrics,
social work, psychiatry, mHealth, and health equity, designed
to meet the needs of diverse patients.

We created 2 separate chatbots to account for instances where
a birthing individual and newborn did not go home together
(eg, adoption, surrogacy, neonatal intensive care unit, or
postpartum complication) and provide appropriate information
at the appropriate time. Thus, within a nonprofit health care
system, caregivers of newborn patients discharged at a large,
mid-Atlantic hospital between August 29, 2022, and January
15, 2025, received the newborn chatbot, and birthing individuals
discharged between November 21, 2022, and January 15, 2025,
received the postpartum chatbot within 24 hours of hospital
discharge as standard of care. Individuals discharged after
January 15, 2025, did not receive the chatbots due to the funding
period ending.

The postpartum chatbot messages were sent in the morning,
delivering messagesweekly for thefirst 42 days post-discharge
(Figure 1 and Multimedia Appendix 1). The newborn messages
started 24 hours after discharge, asked about whether anewborn
visit was scheduled, offered support and resources when the
caregiver answered no, and followed up with weekly
informational outreach messages. A total of 7 messages with
unique content were sent for the postpartum chatbot, and 5
messages were sent for the newborn chatbot. Each unique set
of chatbot content is referred to as an experience. The topics
included in each chatbot experience are listed in Table 1. In
short, topics included appointment reminders, warning signs,
nutrition recommendations, and developmental milestones for
newborns and postpartum care. Both postpartum and newborn
messages were sent as standard of care to al individuals who
delivered at the hospital, except for one community clinic that
opted to only implement the newborn chatbot because they
already had a postpartum follow-up process and did not want
to confuse patients. There was some content tailoring in the
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postpartum chatbot; for instance, birthing individualswho had  a C-section received information about wound care.
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Table. Newborn and postpartum chatbot reach for caregivers and birthing individuals, and topics covered by each chatbot experience.

Experiences and topics covered in the chatbot®

General reach by experience, n/N (%)

Newborn chatbot experienceb
Experience 1 (day 1 post discharge)

Original: pediatric appointment reminder; resources to address com-
mon challenges for scheduling an appointment (only offered to patients
without an appointment); parental leave

Revised: pediatric appointment reminder; resources to address com-
mon challenges for scheduling an appointment (offered to all patients);
parental leave

Experience 2 (day 7)
Origind: pediatric warning signs, newborn sleep recommendations

Revised: pediatric warning signs; newborn sleep recommendations
(added recommendations for premature newborns)

Experience 3 (day 14)

Origina: newborn nutrition recommendations; resources for breast-
feeding and formula; food assistance program

Revised: newborn nutrition recommendations; resources for breast-
feeding and formula; colic education; newborn bowel movement education;
food assistance program

Experience 4 (day 28)
Origina: newborn developmental milestones

Revised: pediatric 1-month visit; tips for communicating with
providers; newborn developmental milestones; recommended activities
with newborns

Experience 5 (day 38)
Origina: recommended pediatric visits and vaccines

Revised: 2-month checkup and recommended vaccines; support
groups; resources for diapers and baby essentials

Postpartum chatbot experience®
Experience 1 (day 1 post discharge)
Original: postbirth warning signs; baby blues
Revised: posthirth warning signs; baby blues and recommendations
Experience 2 (day 3)

Origind: posthirth warning signs; postpartum check-up; recovering
after a C-section; resources to address common challenges for scheduling
a postpartum check-up

Revised: postbirth warning signs; postpartum recovery; recovering
and management after a C-section or vaginal birth; breastfeeding tips and
resources; pain management; paid family leave

Experience 3 (day 7)
Original: nutrition

Revised: nutrition and resources; stress management tips, postpartum
check-up and resources to address common challenges for scheduling or
attending a postpartum check-up

Experience 4 (day 14)
Origina: postpartum depression; sleep recommendations
Revised: postpartum depression; sleep recommendations and tips
Experience 5 (day 21)
Original: family planning and sex after birth

1757/4438 (39.6)

1285/2935 (43.8)

930/4384 (21.2)
652/2989 (21.8)

973/4320 (22.5)

691/3053 (22.6)

1104/4192 (26.3)
886/3181 (27.9)

1608/4104 (39.2)
1126/3269 (34.4)

1336/3895 (34.3)
907/2610 (34.9)

1317/3874 (34)

846/2631 (32.2)

903/3846 (23.5)
544/2659 (20.5)

691/3794 (18.2)
390/2711 (14.4)

1002/3728 (26.9)

https://pediatrics,jmir.org/2026/1/e81844

RenderX

JMIR Pediatr Parent 2026 | vol. 9 | e81844 | p.5
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PEDIATRICS AND PARENTING

RiveraRiveraet d

Experiences and topics covered in the chatbot®

Genera reach by experience, n/N (%)

Revised: family planning and sex after birth
Experience 6 (day 28)

Origind: pelvic floor - Kegel exercises

Revised: physica activity; Pelvic floor - Kegel exercises
Experience 7 (day 42)

Original: social support; postpartum depression

Revised: social support and resources; resources for postpartum de-
pression; health care after birth

706/2777 (25.4)

656/3660 (17.9)
511/2845 (18)

413/3560 (11.6)
250/2945 (8.5)

#The topics covered in each experience were revised, and the new content for all experiences was launched on February 21, 2024, for both chatbots.
Thus, the total number of patients who received the new content will differ by experience.

bCaregivers of newborns discharged from the hospital between October 2, 2022, and January 15, 2025, received the newborn chatbot. A total of 116
caregivers who received the newborn chatbot were excluded due to missing data by experience.

€only birthing individuals discharged from the hospital between November 21, 2022, and January 15, 2025 received the postpartum chatbot.

Figure 1. Chatbot screenshots of the postpartum and newborn chatbots.
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Electronic Health Record Data Extraction and
Integration

The chatbot system relied on structured el ectronic health record
(EHR) data to identify discharge dates for birthing individuals
and newborns. A native EHR data extraction program using
Cerner Command Language was designed to retrieve relevant
patient information including contact information, preferred
language, and prenatal care provider. The data extraction was
fully automated and ran daily. These data were securely
transmitted to the chatbot vendor system via the enterprise
Interface Engine using secured File Transfer Protocol to ensure
end-to-end transport layer security, consistent with
industry-standard security practices. Upon receiving the contact
list, the chatbot vendor delivered the chatbot content through
SMS text messaging and email. The vendor generated daily
analytics files that included user reach metrics (eg, overal
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care system.

Study Design and Participants

Thisis a pragmatic implementation study where we described
the strategies used to develop the postpartum and newborn
chatbots and performed a cross-sectional analysis to evaluate
the postpartum and newborn reach. Because patients received
the chatbots as standard of care, we included al the birthing
individualsand caregivers of newborn patients discharged from
a large, mid-Atlantic hospital in the data analyses. Newborn
chatbot reach was evaluated for newborn patients discharged
from October 2, 2022, to January 15, 2025, who received the
newborn chatbot. We were unable to report chatbot delivery
and reach during the first month of chatbot launch due to
inconsistent documentation by the vendor; these issues were
resolved during team meetings. For postpartum reach, all
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birthing individuals discharged from November 21, 2022, to
January 15, 2025, and who received the postpartum chatbot
wereincluded in the analysis.

M easures

I mplementation Strategies and Chatbot Reach

The chatbots were designed to fill a gap in follow-up after
patient discharge, particularly among those patients who did
not seek care within the health care system before or after birth.
Implementation strategies specific to increasing reach and
engagement for the chatbot focused on devel oping stakehol der
relationships, reexamining implementation, and engaging
consumers. The primary outcome of this analysis is chatbot
reach and is defined as the number of people who opened the
chatbot link out of those who received outreach messaging.
Chatbot reach data were obtained from the chatbot vendor, and
the research team linked the data back to the patient’s medical
record.

Demographic and Clinical Data Collection

Birthing individuals' and newborns’ demographic and clinical
characteristicswere abtained from the EHR. These independent
variables were categorized as follows: birthing individual age
(<20, 20 - 29, 30 - 39, 40+ years), ethnicity (Hispanic or
non-Hispanic), race (Black or African American, White, other,
or unknown), preferred language (English, Spanish, other [eg,
Amharic, Arabic, French, etc], or unknown), and insurancetype
(private or commercial, public, other, self-pay, or unknown).
Regarding medical history, we included delivery method
(vagina birth or C-section) for the birthing individuals,
newborns weight at birth (very low birthweight: <1500g, low
birthweight: 15009 to <2500g, or normal birthweight: >2500g),
gestational age (<37 wk or =37 wk), timein the hospital between
birth and discharge (<2 d, 2 - 4 d, or >4 d), and prenatal care
location (care within the MedStar Health system where they
delivered, Kaiser [where both care and insurance are provided
within the same system], other external clinics (largely federally
qualified health centers [FQHCSs] or unknown sources of care).
Birthweight and gestational age data were only available for
newborns discharged from October 2, 2022, to September 30,
2024, as they were obtained from the EHR for a prior SBSM
project [17].

Data Analysis

We used descriptive statistics to describe reach and chi-square
tests to evaluate demographic and clinical factorsrelated to the
postpartum and newborn chatbot reach. We also assessed
changesin reach after modifying chatbot outreach and content.
We used backward selection of the independent variables
(birthing individual age, ethnicity, race, preferred language,
insurance type, and prenatal care location) to finalize the
multivariate logistic regression models. For the postpartum
chatbot reach, we also included birthing individual delivery
method (vaginal vs cesarian), and for the newborn chatbot, we
included time in the hospital. In addition, we tested the impact
of adding birthweight and gestational age as independent
variablesto the newborn chatbot logistic regression limiting the
population to the date range October 2, 2022, to September 30,

https://pediatrics,jmir.org/2026/1/e81844
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2024, (as these 2 variables were only available between these
dates).

Ethical Consider ations

The study protocol was approved by the Institutional Review
Board (IRB) from MedStar Health Research Ingtitute (IRB
#5741). This project was completed in accordance with the
ethical standards of the MedStar Health Research Institute IRB
and the Helsinki Declaration of 1975 and the 2000 revision. We
did not ask for consent or compensate patients in this study as
the chatbots were automatically sent to patients as standard of
care. Our IRB granted a Health Insurance Portability and
Accountability Act waiver to link chatbot engagement to the
patients' demographic and clinical data(eg, age, race, preferred
language, type of insurance, and prenatal care location).
I dentifiers were needed to link patients to their relevant EHR
information. All patients' identifierswere deleted from al files
after data analysis was compl eted.

Results

Implementation Strategies

Developing Stakeholder Relationships

Before devel oping the chatbot, we met with the clinical leaders
in labor and delivery, including physicians, nurses, and
administrators. We al so consulted with our community partners
on key content and outreach strategies, as two-thirds of those
delivering at the target hospital seek prenatal and postpartum
care outside of the hospital’s health care system. We then
identified alead in each of theclinical areasinvolved (pediatrics,
labor and delivery, and behavioral health) to help with the
development of the chatbot content.

We iteratively developed the chatbot content, incorporating
feedback from birthing individuals and caregivers (n=9)
recruited from two pediatric clinics, who reviewed the content
and participated in an individual semistructured interview. We
notified providers and health care system leaders once the
program wasready to launch and invited feedback onintegration
with existing workflows. Throughout this project, clinical leads
were invited to participate in scientific abstracts to increase a
sense of buy-in and were given opportunities to reflect on
progress. Additionally, we presented ongoing successes and
challengesto the parent project’s strategic advisory board, which
includes clinical and community maternal and infant health
equity experts, to solicit feedback. In response to provider
feedback about the busy pace and competing priorities of the
labor and delivery unit, we automated outreach to eliminate any
need to ask providersto enroll patients. Despite the automation,
building stakeholder relationships was vital to ensure that
clinical teams were comfortable with their patients receiving
the outreach, optimize the outreach content, and increase the
likelihood that they would support introducing it into discharge
paperwork.

IMIR Pediatr Parent 2026 | vol. 9| e81844 | p.7
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I terative Processes, I ncluding Purposefully
Re-Examining the | mplementation and Reaching
Consumers

The timeline for chatbot launch and iterative refinement is
shown in Figure 2. The research team met with the chatbot
vendor weekly to review data. With input from the research
team, the vendor created a dashboard to monitor reach and

RiveraRiveraet d

certain engagement metrics (eg, user response to the question
about scheduling their first newborn pediatric appointment).
After assessing baseline rates of reach and preliminary
engagement, between March and August of 2023, we collected
qualitative and quantitative feedback from diverse users (46%
identified as Black, 25% as Hispanic, and 54% had public
insurance) to solicit input on increasing reach and use of chatbot
content [18].

Figure 2. Postpartum and newborn chatbot implementation and refinement timeline.

March 13, 2023-
August 8, 2023:

August 30,

2022: quality
launched improvement
newborn interviews and
chatbot surveys

November 22,
2022:

launched
postpartum
chatbot

Based on initia reach data and patient feedback (reported
elsewhere [18]), we created the following changes: (1) we
modified the outreach messages to include more information
about each week’s content, (2) we added relevant topics and
resources within each chatbot experience (revised topic content
listed in Table 1), (3) we trandated the chatbot content into
Spanish, (4) we added information about the chatbot to the
discharge paperwork so that patients who reviewed the
paperwork might have aframe of reference for the outreach.

The outreach messages were changed from a generic script to
specify the topics covered in the corresponding experience.
Overall, language was revised to improve readability and clarity
(eg, “postpartum” was replaced with “after giving birth”). The
chatbot content was changed in various ways (Table 1). First,
we added additional tailored information for recovery after a
C-section or vagina birth, and options to read more about
breastfeeding, with sensitivity to patient experiences around
whether they chose to or were able to breastfeed. Second,
additional resources such as Maternal Mental Health Hotline,
Postpartum Support International, Breastfeeding Center of
Greater Washington, and Safe Sleep Program from DC
Department of Health were added. Third, we included a
voice-over featureto facilitate reviewing the chatbot information
using audio, as well as an option for patients to download the
content asa PDF so that they could refer back to theinformation
and shareit with their partners or family members. Wereviewed
the revised content with 5 patients at an obstetrics clinic and 5
caregivers at a pediatric clinic to solicit in-person feedback via
brief interviews. The interviewer took structured notes on
patients and caregivers recommendations to share with the
study team. Recommendations included: slowing down the
speed that chatbot messages added text, shortening the messages,
bolding the most important information, and adding asummary
of the information included in the shared links. The speed at

https://pediatrics,jmir.org/2026/1/e81844

June 3, 2024:

launched the
Spanish
version

February 21, July 30, 2024:
2024: chatbot
launched new information in
content discharge

paperwork

which new messages appeared in the chatbot was slowed to
2500 milliseconds, and we divided the information into more
segments where patients could choose response options. This
allowed us to shorten the messages and increase the potential
for interaction within the chatbot. The updated outreach
messages and chatbot content were launched on February 21,
2024.

A Spanish version of each chatbot was implemented on June
3, 2024, after professional translation, given that Spanish isthe
second most common primary language among our patient
population. We also revised the outreach message to include a
Spanish explanation for changing the chatbot language to
Spanish as preferred language in the EHR may not capture all
appropriate patients. Finally, on July 30, 2024, we added
screenshots about the chatbot outreach and content in the
discharge paperwork for both birthing individual s and newborns
to inform patients about the chatbot and address concerns that
the chatbot outreach messages were potentially a scam.

Chatbot Reach Overall

A total of 6505 individuals out of 6684 birthing individuals
(97.3%) discharged from the hospital successfully received the
postpartum chatbot outreach message; those who did not receive
it either had alandline phone number or did not have aworking
phone number or email in the EHR. Overall, 7489 out of 7525
caregivers (99.5%) successfully received the chatbot outreach
message for each newborn. Less than 1% of recipients opted
out of the chatbots. Approximately 63.3% of patientshad avalid
email (postpartum: 4107/6505 and newborn: 4757/7489), and
99.9% (postpartum: 6505/6505 and newborn: 7488/7489) had
a valid phone number. A tota of 6107 birthing
individuals/caregivers received the postpartum and newborn
chatbot messages, 398 birthing individuals only received the
postpartum chatbot, 1076 unique caregivers only received the
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newborn chatbot, and 298 caregivers received additional
newborn chatbot messages for each newborn (due to
multiparous, or births at different times; eg, 8 individuals had
3 newborns each during the project period).

Approximately two-thirds of recipients opened messages from
either chatbot (Table 2). Newborn chatbot reach by experience
ranged from 41.3% (3042/7373, experience 1) to 21.5%
(1582/7373, experience 2), and the postpartum chatbot reach
ranged from 34.5% (2243/6505, experience 1) to 10.2%
(663/6505, experience 7; Table 1). Birthing individuals and

https://pediatrics,jmir.org/2026/1/e81844
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caregiverswho had avalid phone and email had a significantly
higher chatbot reach (postpartum chatbot: 2980/4107, 72.6%
and newborn chatbot: 3561/4756, 74.9%) than patients with
only a valid phone number (postpartum chatbot: 1160/2398,
48.4% and newborn chatbot: 1372/2732, 50.2%). Only one
caregiver had avalid email only and was not reached. For both
chatbots, approximately 57% of users opened the messages by
SM Stext messaging only (postpartum: 2388/4140 and newborn:
2831/4933), 14% by email only (postpartum: 601/4140 and
newborn: 678/4933), and 28% by both SM Stext messaging and
email (postpartum: 1151/4140 and newborn: 1424/4933).
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Table. Patients demographic and clinical characteristics by postpartum and newborn chatbot reach.

Petients demo-  pogtpartum chatbot? Newborn chatbot”
graphic
Total received Total reach Reach®, % P value? Total received Total reach Reach®, % P value®
Total 6505 4140 63.6 7489 4933 65.9
Age (years) <.001 <.001
<20 285 153 53.7 332 189 56.9
20-29 2310 1349 58.4 2746 1669 60.8
30-39 3466 2337 67.4 3945 2720 69.0
40+ 444 301 67.8 466 355 76.2
Race <.001 <.001
Black 2926 1749 59.8 3527 2217 62.9
White 940 713 75.9 1001 823 82.2
Other 1294 860 66.5 1468 953 64.9
Unknown 1345 818 60.8 1493 940 63.0
Ethnicity .01 <.001
Hispanic 470 318 67.7 517 355 68.7
Non-Hispan- 3937 2539 64.5 4589 3108 67.7
ic
Other 101 67 66.3 113 69 61.1
Unknown 1997 1216 60.9 2270 1401 61.7
Language .003 <.001
English 5633 3589 63.7 6498 4321 66.5
Spanish 699 436 62.4 793 480 60.5
Other 113 86 76.1 123 93 75.6
Unknown 60 29 483 75 39 52.0
Insurance <.001 <.001
Private 2670 1866 69.9 2955 2197 74.4
Public 2941 1749 59.5 3498 2103 60.1
Self-pay 106 67 63.2 120 72 60.0
Other 79 59 74.7 68 52 76.5
Unknown 709 399 56.3 848 509 60.0
Delivery method A3 N/AS
Vagina 3987 2509 62.9 N/A N/A N/A
Cesarean 2518 1631 64.8 N/A N/A N/A
Baby weight' N/A 07
Very low N/A N/A N/A 64 47 734
birthweight
(<1500 g)
Low birth-  N/A N/A N/A 633 396 62.6
weight (1500
to <2500 g)
Normal N/A N/A N/A 5863 3890 66.4
birthweight
(22500 g)
Gestational age' N/A 003
<37weeks N/A N/A N/A 738 452 61.3
https.//pediatrics.jmir.org/2026/1/e81844 JIMIR Pediatr Parent 2026 | vol. 9 | 81844 | p.10
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Petients demo-  postpartum chatbot? Newborn chatbot”
graphic
Total received  Total reach Reach®, % P valued Total received Total reach Reach®, % P value®
>37weeks N/A N/A N/A 5822 3881 66.7
Timein hospi- N/A <.001
tal after birth 9
<2 days N/A N/A N/A 3070 1972 64.2
2-4days N/A N/A N/A 3304 2257 68.3
>4 days N/A N/A N/A 1115 704 63.1
Prenatal care location <.001 <.001
Withinthe 2895 2148 74.2 3042 2380 78.2
hospital inte-
grated health
system
Kaiser clin- 1234 630 51.1 1342 721 53.7
icd”
Other exter- 1864 1072 575 2609 1546 59.3
nal clinics(eg,
FQHCs)
Unknown 512 290 56.6 496 286 57.7
clinics

8Among birthing individuals discharged from the hospital between November 21, 2022, and January 15, 2025, who received the postpartum chatbot.
bA mong caregivers of newborns discharged from the hospital between October 2, 2022, and January 15, 2025, who received the newborn chatbot.
®Reach is defined as the number of people who opened the chatbot link out of those who received outreach messaging.

dChi—s;quare statistics.
EN/A: not applicable.
'Dataare only available through September 30, 2024.

9Data specific to newborn patients obtained from the electronic health record.
MK aiser clinics are external clinics where both care and insurance are provided within the same system.

IFQHC: federally qualified health center.

Significant differencesin reach wereidentified by age, ethnicity,
race, preferred language, and insurance type across both chatbots
(Table 2; all significant P values <.001). Birthing individuals
who opened messageswere more likely to be 30 years and older
(2638/3910, 67.5%) compared to 29 years and younger
(1502/2595, 57.9%), Hispanic (318/470, 67.7%) compared to
non-Hispanic (2539/3937, 64.5%); White (713/940, 75.9%)
compared to Black (1749/2926, 59.8%), had private insurance
(1866/2670, 69.9%) compared to public insurance (1749/2941,
59.5%), and had prenatal care within the hospital’s integrated
health system (2148/2895, 74.2%) compared to external prenatal
clinics (Kaiser patients 630/1234, 51.1%), other largely FQHC
clinics ( 1072/1864, 57.5%), unknown prenatal care location
(290/512, 56.6%). No significant differences in reach were
found by the delivery method (ie, vaginal vs C-section).

Similarly, newborn chatbot caregiver reach was higher among
birthing individual s who were 30 years and older ( 3075/4411,
69.7%) compared to 29 years and younger (1858/3078, 60.4%),
White (823/1001, 82.2%) compared to Black (2217/3527,
62.9%), and had privateinsurance (2197/2955, 74.4%) compared
to public insurance (2103/3498, 60.1%). Newborn chatbot reach
was also higher when the newborn had a gestational age of 37
weeks or more (3881/5822, 66.7%) compared to a gestational
age of less than 37 weeks (452/738, 61.3%), stayed in the

https://pediatrics,jmir.org/2026/1/e81844

hospital 2 - 4 days (2257/3304, 68.3%) compared to less than
2 days (1972/3070, 64.2%) and more than 4 days (704/1115,
63.1%), and had prenatal care within the hospital integrated
health system (2380/3042, 78.2%) compared to external prenatal
clinics Kaiser (721/1342, 53.7%), other largely FQHC clinics
(1546/2609, 59.3%), and unknown prenatal care location
(286/496, 57.7%). No significant differences were found for
birth weight.

Postpartum Chatbot Analyses

In the final postpartum multivariate logistic regression model,
we included age, race, preferred language, type of insurance,
and prenatal location (Table 3). The odds of opening the
postpartum chatbot were significantly lower for individuals
identified in the EHR as Black (odds ratio [OR] 0.73, 95% ClI
0.61- 0.88) compared to White individuals. Patients with a
preferred language of “other” (OR 1.90, 95% CI 1.21-2.98) had
greater odds of postpartum chatbot reach compared to
English-preferring patients. Patientswith publicinsurance (OR
0.72, 95% CI 0.64-0.82) and unknown insurance (OR 0.57, 95%
Cl 0.47-0.69) had lower odds of postpartum chatbot reach
compared to individuals with private insurance. Patients who
received prenatal care at clinics external to the hospital,
including Kaiser clinics (OR 0.34, 95% CI 0.29-0.39), other
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clinics (OR 0.52, 95% CI 0.45-0.60), or unknown clinics (OR
0.45, 95% Cl 0.37-0.55), had lower odds of postpartum chatbot
reach compared to patients who received prenatal care within
the hospital integrated health system. Age was also a significant

RiveraRiveraet d

predictor, with each one-year increase in age associated with a
2% higher likelihood of chatbot reach (OR 1.02, 95% CI
1.01-1.03).

Table. Multivariate logistic regression for postpartum chatbot reach among birthing individuals discharged from the hospital between November 21,
2022, and January 15, 2025. Reach is defined as the number of people who opened the chatbot link out of those who received outreach messaging.

Characteristics OR?(95% Cl) P value
Age (continuous) 1.02 (1.01-1.03) <.001
Race
White (reference) N/AP N/A
Black 0.73 (0.61-0.88) <.001
Other 1.10(0.88-1.37) 40
Unknown 0.92 (0.75-1.13) 40
Language
English (reference) N/A N/A
Spanish 1.04 (0.86-1.27) 66
Other 1.90 (1.21-2.98) .005
Unknown 0.69 (0.41-1.16) 16
Insurance
Private (reference) N/A N/A
Public 0.72 (0.64-0.82) <.001
Self-pay 0.75 (0.49-1.14) 18
Other 1.07 (0.63-1.82) .80
Unknown 0.57 (0.47-0.69) <.001
Prenatal location
Within the hospital systemwhere  N/A N/A
delivery occurred (reference)
Kaiser clinics® 0.34 (0.29-0.39) <.001
Other externd clinics (eg, FQHCs)?  0.52 (0.45-0.60) <.001
Unknown clinics 0.45 (0.37-0.55) <.001

30R: odds ratio.
BN/A: not applicable.

®Kaiser clinics are external clinics where both care and insurance are provided within the same system.

9FQHC: federally qualified health center.

Newborn Chatbot Analyses

For the final newborn multivariate logistic regression model,
weincluded the birthing individual’s age, race, insurance type,
prenatal care location, and their newborn’stimein the hospital
(Table 4). Age was a significant predictor, with each one-year
increasein age associated with a2% higher likelihood of chatbot
reach (OR 1.02, 95% CI 1.01-1.03). Birthing individuals who
werelisted in the EHR as Black (OR 0.61, 95% CI 0.50-0.74),
other race (OR 0.73, 95% CI 0.59-0.91), and unknown race (OR
0.74, 95% Cl 0.60-0.91) had lower odds of newborn chatbot
reach than when the newborn’s birthing individual was White.
Patients with public insurance (OR 0.63, 95% CI 0.55-0.71),
self-pay (OR 0.56, 95% CI 0.38-0.83), and unknown insurance

https://pediatrics,jmir.org/2026/1/e81844

(OR 0.58, 95% CI 0.48-0.69) had lower odds of reach than
patients with private insurance. Patients who received prenatal
care at clinics external to the hospital, including Kaiser clinics
(OR 0.30, 95% CI 0.26-0.35), other clinics (OR 0.50, 95% Cl
0.44-0.57), unknown clinics (OR 0.40, 95% CI 0.32-0.48), had
lower odds of postpartum chatbot reach compared to patients
who received prenatal care within the hospital health system.
Finally, caregivers of hewborns who stayed in the hospital for
2 - 4 days after birth (OR 1.21, 95% Cl 1.09-1.35) had greater
odds for chatbot reach compared to newborns who stayed in
the hospital lessthan 2 days, but no significant differenceswere
found for the newborns who stayed more than 4 days (OR 0.99,
95% Cl 0.86-1.15).
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Table. Multivariate logistic regression for newborn chatbot reach among caregivers of newborns discharged from the hospital between October 2,
2022, and January 15, 2025. Reach is defined as the number of people who opened the chatbot link out of those who received outreach messaging.

Characteristics OR?(95% Cl) P values
Age (continuous) 1.02 (1.01-1.03) <.001
Race

White (reference) N/AP N/A

Black 0.61 (0.50-0.74) <.001

Other 0.73 (0.59-0.91) .004

Unknown 0.74 (0.60-0.91) .005
Insurance

Private (reference) N/A N/A

Public 0.63 (0.55-0.71) <.001

Sdf-pay 0.56 (0.38-0.83) .004

Other 0.85 (0.48-1.53) .60

Unknown 0.58 (0.48-0.69) <.001
Timein hospital

<2 days (reference) N/A N/A

2 - 4days 1.21 (1.09-1.35) .001

>4 days 0.99 (0.86-1.15) 92
Prenatal location

Within the hospital integrated N/A N/A
health system (reference)

Kaiser clinicsS 0.30 (0.26-0.35) <.001

Other external clinics (eg, 0.50 (0.44-0.57) <.001
FQHC9)"

Unknown clinics 0.40 (0.32-0.48) <.001

30R: odds ratio.
BN/A: not applicable.

®Kaiser clinics are external clinics where both care and insurance are provided within the same system.

IFQHC: federally qualified health center.

We conducted additional analyses limited to those where we
had information on birthweight and gestational age (newborns
discharged between October 2, 2022, and September 30, 2024).
Birthing individual age, race, insurance, newborn time in the
hospital, and prenatal carelocation remained in the model when
including and excluding newborn birthweight and gestational
age; ethnicity and preferred language were eliminated for both
final modelsto fit the best model. Caregivers of newbornswith
very low birthweight (OR 2.44, 95% Cl 1.32-4.50) had greater
odds of opening the chatbot compared to newbornswith normal
birthweight, although no significant differenceswerefound for
the newborns with low birthweight (OR 1.11, 95% CI
0.88-1.39). In relation to gestational age, for newborns born at
<37 weeks (OR 0.77, 95% CI 0.61-0.97), the caregivers were
less likely to open the chatbot than caregivers with newborns
born at term (37+ weeks). The ORs for other variables in the
model were similar to those in the model with the full cohort

https://pediatrics,jmir.org/2026/1/e81844

that did not include birthweight and gestational age (Multimedia
Appendix 2).

Chatbots Reach Changes Over Time

No significant changesin reach were found after launching the
updated version of the newborn and postpartum outreach and
chatbot content, nor after including the chatbot information in
patients discharge paperwork (Table 5); thus, we focused on
results in the combined analyses for the full time period. We
found significant improvementsin reach for Spanish-speaking
patients after deploying the Spanish version of the newborn
chatbot (OR 1.42, 95% CI 1.03-1.96), but no significant
differencesin reach werefound for the postpartum chatbot (OR
1.09, 95% CI 0.78-1.53). For a graphic description of the
evolution of postpartum and newborn chatbots' reach over time
(Multimedia Appendices 3 and 4).
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Table. Changein chatbot reach before and after changes in outreach, content, and awareness efforts.

Implemen-  Postpartum chatbot Newborn chatbot
tation
strategies
Total re- Total Reach, % oR" (95% Cl) Total re- Total Reach, %  OR (95% ClI)
celved reach® ceived reach?

Outreach and content revisions®

Origina 3554 2278 64.1 N/A 4212 2775 65.9 N/A
content
(reference)

New 2610 1639 62.8 0.95 (0.85-1.05) 2935 1914 65.2 0.97 (0.88-1.07)
content
Content in Spanish®

Pre- 448 277 61.8 N/A 519 301 58 N/A
Spanish
language
(reference)

Spanish 213 136 63.9 1.09 (0.78-1.53) 237 157 66.2 1.42 (1.03-1.96)
language
Discharge paperworkf

Prior 5150 3274 63.6 N/A 5967 3950 66.2 N/A
(reference)

Included 1355 866 63.9 1.02 (0.90-1.15) 1522 983 64.6 0.93 (0.83-1.05)
indis
charge pa-
perwork

8Reach is defined as the number of people who opened the chatbot link out of those who received outreach messaging.

bOR: odds ratio.

CIndividuals discharged before January 9, 2024, for the postpartum chatbot and January 13, 2024, for the newborn chatbot wereincluded in the analysis
asthe original content group, and individuals discharged between February 20, 2024, and January 15, 2025, for both chatbots were included in the new
content group.

IN/A: not applicable.

€Only Spanish-speaking individuals identified in the medical record were included in the analysis. Individuals discharged before April 21, 2024, for
the postpartum chatbot and April 25, 2024, for the newborn chatbot were included in the analysis as the pre-Spanish language group, and patients
discharged from June 2, 2024, through January 15, 2025, were included in the Spanish-language group.

findividuals discharged before July 29, 2024, were included in the analysis as before discharge paperwork, and individuals discharged from July 29,

2024, through January 15, 2025, were included in the discharge paperwork group.

L essons L earned

This project highlighted the importance of involving
stakeholders, including clinical staff, providers, patients, and
community before and during the chatbot implementation to
ensure acceptability, usefulness, and reach of the chatbot. The
clinical teams were supportive of the rollout throughout the
project. However, there were significant challenges in data
collection and reporting from the third-party vendor, which may
be better addressed in future work by working through specific
needs, data accuracy, and various use cases for data before
deploying the chatbot. Also, relying on a third-party vendor
with ongoing expenses for hosting the chatbot limited the
sustainability of this project after the project funding ended.
Other health care systems or groups may consider options that
areintegrated into existing licenses so that ongoing fees are not
prohibitive. Finally, given the design of the project and the
vendor’slimited capability to track individual level engagement

https://pediatrics,jmir.org/2026/1/e81844

with the program over time, we were unable to assesstheimpact
of the chatbot on health outcomes.

Discussion

Principal Findings

This study describes strategies to develop a postpartum and
newborn chatbot that was offered as standard of carefor birthing
individuals and caregivers of newborns discharged at a large
hospital that serves a socioeconomically and racially diverse
population. The chatbots' reach was close to two-thirds of the
eligiblebirthing individuals and caregivers. Differencesin reach
were identified by age, race, prenatal care location, and
insurance status for both chatbots, while newborn weight at
birth, gestational age, and newborn time in the hospital were
also significant predictors of the newborn chatbot reach. While
disparities were present, this study demonstrated that chatbots
have the potential to reach a significant proportion of thisat-risk
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population and elucidates opportunities to conduct additional
targeted supports.

Previous commercia and research programs have shown
sati sfaction among those who choose to receive messages about
maternal and infant care. In other large-scale programs such as
Text4Baby, a national SM S text messaging strategy in the US,
about 150,000 individuals have chosen to enroll annualy to
receive SMS text messaging about prenatal, postpartum, and
infant health recommendations, with users reporting high
satisfaction [8]. Other interventions have aso shown that
patients and caregivers report high satisfaction when receiving
SMS text messaging with health recommendations about
postpartum depression [19] and infant care [ 7]. Health chatbots
area so positively viewed [20,21], and parentstend to appreciate
the informational and emotional support provided by chatbots
[21]. In addition to high acceptability, mHealth strategies are
also effective in improving health behaviors. For example,
mHealth strategies have been shown to be effective in infant
emergency room visit reduction [ 7], blood pressure monitoring
[22], prenatal and postpartum weight management [23], and
smoking cessation [24], among others[25].

Inthis project, about 65% of theindividual s opened the chatbots,
suggesting interest in reviewing information about postpartum
and newborn care. In arandomized control trial, patients who
received Rosie, an Al chatbot for new mothers, found that 87%
(13/15) of the users reported using the chatbot at least weekly
[13]. Another study of a postpartum Al chatbot found that of
the 290 enrolled patients in the study, 99% of the patients
responded to the platform at least once, and 52% asked a
guestion to the chatbot [26]. However, to our knowledge, there
areno comparable standard of care for newborn and postpartum
mHealth educational outreach strategies that have evaluated
reach in real-world settings, underscoring the need for thiswork.
Prior real-world behavioral interventions on various health
topics have documented SMS text messaging reach ranging
from 14% to 60% [27-29]; our findings thus surpassed
expectations. For example, a study among smokers and at-risk
drinkersfound that atotal of 14% of the patients clicked on the
embedded link to the apps in the SMS text messaging [27].
Another project using EHR datato identify smokersfound that
15% responded to the smoking cessation SM S text messaging
program after a single recruitment text [28]. Another project
for patients aged 65 years and older found that 60% of the
patients responded to the COVID-19 vaccine SMS text
messaging outreach strategy [29].

We found notable differences in chatbot reach by age, race,
insurance type, and prenatal care location for both chatbots.
Lower chatbot reach among younger patients, Black patients,
patients with public insurance, and those who received prenatal
care at clinics external to the hospital health care system may
be attributed to differencesin desire for information, disparities
in health/technological literacy, concerns about data plans, or
trust in the health care system or chatbots[29,30]. Wewere also
unable to deliver the chatbot to patients without a valid email
or cell phone number in the EHR. To improve equity, it is
crucial to develop interventions that address these issues,
whether through additional in-clinic outreach to inform patients
and caregivers about the chatbot, ensuring a valid email and
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phone number is documented in the EHR before discharge, or
improving patient access to health information via different
channels (eg, phone calls, SM Stext messaging, and community
outreach). Coststo the health care system and potential models
for covering such low-cost services should also be explored.
Future research could also consider intentional partnership with
community groups focused on Black birthing individuals and
underserved populations to avoid disparities in chatbot
implementation.

While significant changes to the chatbot content and strategies
were made to improve the chatbot’s reach, these strategies did
not result in significant improvements. Similar findings were
found in a prior study where no significant improvements in
acceptability werefound after intervention refinement based on
participants’ feedback [30]. Our study suggests that further
research is needed to understand the drivers of chatbot reach
post-hospital discharge, such as user experience and how
outreach and content can be optimized to capture and retain
user interest over time. Additional strategies, such asidentifying
the best outreach time of day, further tailoring the outreach
messages/content, and potentially including Al for
personalization [13] may play arole in how users access and
engage with similar chatbots. Community-based approaches
may also be useful for addressing concerns about chatbots and
identifying ways to increase the attractiveness of chatbots to
patients who experience disparities. In addition, these changes
could potentially impact other areas of user experience that we
did not measure, like usability, satisfaction, and engagement.
Ongoing audit and feedback may also prevent gaps in study
metrics and provide timely information on how patients are
using these types of mHealth interventions.

Limitationsand Strengths

In this study, patients did not have the opportunity to request
that the chatbots be sent to their preferred contact information,
which could have impacted reach. Furthermore, because our
chatbot followed a rule-based system with fixed logic for user
interaction, it did not allow patients to ask questions or review
theinformationin their preferred order. While efforts were made
to match the content to when patients might need this
information, for some patients, theinformation presented inthe
chatbots might not have been relevant. Future integration of
conversation Al is recommended to provide personalized
responses; however, it needs to be done with caution to
guarantee that patients are receiving accurate information.

Two-thirds of the birthing individuals and most newborns seek
postpartum or newborn care, respectively, outside the system.
Thus, we could not evaluate the impact on patient health
outcomes. Even within our system, there was limited ability to
link engagement with specific outcomes due to the variability
in the ways that individuals could engage with the chatbot and
view tailored information. Future longitudinal studies within
an integrated health care system, through partnership across
facilities or designed in a manner where rel evant outcome data
can be linked to specific aspects of chatbot engagement, are
also needed to assess the impact of chatbot reach and
engagement on maternal and infant health outcomes, such as
postpartum depression, follow-up care, and visits to the
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emergency room. Further research is also needed to understand
patterns of reach related to gestational age, birthweight, or
duration of hospital stay.

Degpite these limitations, this study has many strengths.
Delivering this program at scale provides unique information
on who might engage with this type of digital outreach. This
chatbot was intended to reach all patients and especially those
who might not have a regular care provider to help them
establish appropriate care. Finally, to our knowledge, our study
presents the first example about chatbot reach to birthing
individuals and newborn caregivers as standard of care within
an urban hospital.

RiveraRiveraet d

Conclusions

Our intervention demonstrated that chatbots can deliver
important health information to many individuals efficiently,
offering timely guidance on postpartum recovery, infant care,
and follow-up appointments. These tools may serve as a
supplement to patient care, helping bridge gaps in
communication and support between health care providers and
patients, especialy for those who do not seek regular care.
Understanding how constant interaction with digital health tools
influences clinical outcomes, including afocus on racially and
socioeconomically diverse populations, will help refine usability
and effectiveness of these technologies.
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Abstract

Background: Children and young adultswith special health care needs comprise asignificant portion of the pediatric population
in the United States, where 1 in every 5 children has a complex health care need. These patients are more likely to receive unsafe
care and havetheir needs unmet in part dueto lack of accessibleinformation and limited training support. Barriersin communication
may contribute to detrimental outcomes for this vulnerable, high-risk population.

Objective: This project aimsto identify barriers to communication in children and young adults with specia health care needs
in the health care setting. These barriers will inform prototype devel opment using human-centered design approaches to create
aweb-based application. Feedback from patients, caregivers, and health care providers (HCPs) was obtained on the usability and
usefulness of the tool within the health care setting.

Methods: A needs assessment was conducted in which participants shared their experiences in providing or receiving health
care services viaasemistructured interview that was recorded and transcribed. Transcripts were analyzed inductively for themes,
coded, and used to categorize the data. On the basis of these themes, iterative development of aweb-based application for social
stories took place. Focus groups were held to provide relevant feedback on the prototype.

Results: Therewere 15 participants (n=10, 67% HCPsand n=5, 33% patients and caregivers) interviewed for the needs assessment
that informed prototype development. A web-based application for social stories depicting different aspects of health care
interactions was created. Focus group feedback from 19 participants (n=12, 63% HCPs and n=7, 37% patients and caregivers)
on usability through the System Usability Scale, along with narrative feedback, was obtained. Overall, the usability of the
application was supported by caregivers and HCPs.
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Conclusions: Children and young adults with special health care needs require medical services that their peers generally do
not, thereby compounding potential barriers in communication surrounding health care delivery. Using social stories geared
toward health care interactions may help reduce anxiety and difficulty.

(JMIR Pediatr Parent 2026;9:€76512) doi:10.2196/76512

KEYWORDS

pediatrics; complex care; human-centered design; qualitative; communication

Introduction

Complex care is defined as “a person-centered approach to
address the needs of people whose combinations of medical,
behavioral health, and social challenges result in extreme
patterns of healthcare utilization and cost” [1]. Approximately
20% of adolescents (aged 12-17 years) in North Americalive
with at least one chronic condition or special health care need,
>90% of whom will require ongoing care into adulthood [1-3].
Unfortunately, 67% to 75% of individuals living with special
health care needs experience frequent visits to the emergency
room, forego recommended care (including lack of annual
checkups), and frequently have multiple comorbid health issues
[2-4]. As aresult, their health care expenditures are estimated
to be 5 times greater than those of the general population [5,6].
In addition, patients with complex, specia health care needs
often require individualized treatment plans to overcome the
unique barriers they face in obtaining care [7]. These barriers
often result in inequities in patient safety and health care
outcomes in this population, particularly in individuals with
intellectual disabilities[8]. The complexity of navigating health
care systems may be lessened with care coordination in a
medical home model; there have been reports of improved
family satisfaction with overall care and improved health
outcomes with dedicated care coordination [9]. As a result,
high-quality and timely access to care services [10] and care
coordination is cited as a top priority for individuals with
disabilities living with specialized health care needs[11].

Complex care approaches focus on the patient, treating them as
an individual embedded within a social context. Complex care
programs benefit greatly from strong patient—health care
provider (HCP) relationships, excellent communication
practices, time, and use of interdisciplinary teams who work
with specialized care providers to coordinate and provide
patient-centered care [12].

Social stories are personalized narratives used to help teach
children and young adults with autism spectrum disorder how
to navigate socia situations [13]. To do this, social stories use
a combination of visual aids and text to teach social skills and
increase understanding of social context and cues. The structure
and predictability of asocial story can decrease anxiety in new
or unexpected environments. In addition, they can increase a
patient’s independence [ 14] and communication skills, and the
skillstaught viasocia stories may then generalizeto other social
contexts [15].

Patients with complex, special health care needs face severa
barriers in the health care system when seeking care. These
barriersinclude difficulty communicating with HCPs, alack of

https://pediatrics.,jmir.org/2026/1/e76512

processes to accommodate individual needs, and difficulty
accessing recommended care [16]. Specifically for individuals
with autism spectrum disorder, patient behavior in combination
with deficits in expressive and receptive communication may
contribute to challenging medical encounters. A combination
of environmental challenges in the setting where medica care
is provided, demands placed on the patient (physical
examinations or procedure based), and challenges with HCP
communication and interaction may invoke challenging behavior
in apatient population with reduced communication ability [17].

We sought to address some of these barriers within the health
care system for this complex population of patients using the
interface between technol ogy and communication. We engaged
in a multiphasic study through which we developed an
application to address the information and design needs of
patients; caregivers, and HCPs who engage in the direct care
of patients living with complex, specialized health care needs.
The widespread use of technology provides a digital space to
create social stories describing health care interactions through
visual and narrative means. This intersection of social context
in the health care setting may help reduce communication
barrierswith children and young adults with special health care
needs and their caregivers.

We hypothesize that (1) a web-based application can be
developed to facilitate communication in the context of health
care-specific interactions and flexibility to customize the
technology for the patient and (2) a customized web-based
application can help close the communication gap that exists
for patients with complex, special health care needs, which will
lead to fewer poor experiences for patients and caregivers.

Methods

Study Design and Setting

We conducted a human-centered design study in three phases
consisting of (1) identifying end user needs using qualitative
interviews,; (2) conducting rapid, iterative prototyping of a
web-based application; and (3) holding focus group sessions
with end users for prototype feedback. This study relied on a
convenience sample recruited from a large academic-affiliated
health system (from both outpatient clinic and inpatient units)
located in the Midwest region of the United States. The study
population included patients with special health care needs,
their caregivers, and HCPs who provide health care to patients
with special health care needs.

Ethical Considerations

This project was approved by the University of 1llinois College
of Medicine Peorialnstitutional Review Board under expedited
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review (2053251). Assent for pediatric patients aged <18 years
or adults without decision-making capacity was obtained along
with parent or guardian consent. In addition, adults with
decision-making capacity provided consent. Transcripts from
interviews and focus groups were deidentified before analysis.
Participants in the study were not provided with compensation
for taking part.

Human-Centered Design Approach

The first phase of this study comprised semistructured
interviews. The interviews were designed to dlicit participants
perceptions of end user communication needs to inform the
development of a prototype of a web-based application to
facilitate communication among patients, caregivers, and health
care personnel. We conducted qualitative interviews to inform
the devel opment of a prototype, which was subsequently tested
viafocus groups with anticipated end users.

Inclusion Criteria and Participant Eligibility

We gathered a convenience samplefrom atertiary care hospital
and outpatient care clinic that provides care to patients with
specia health care needs. To be eligibleto take part in all phases
of the study, participants needed to meet one of the following
criteriaz (1) being employed as health care personnel
participating in the care of patients with special health care
needsin theinpatient or outpatient setting, (2) being apediatric
or adult patient with specia health care needs with
decision-making capacity who presented for inpatient or
outpatient care, or (3) being a caregiver of children or adults
with special health care needs who presented for outpatient or
inpatient visits.

Hanks et al

Recruitment

Recruitment for participation in the interviews to aid in the
development of the web-based application and for the focus
groups to provide feedback on the prototype took place via
informational study fliers that were distributed electronically
viaemail and physically within inpatient and outpatient clinical
settings. The flier included a QR code to a participation
guestionnaire, as well as QR codes to the various types of
age-appropriate consent information, giving prospective
participants an opportunity to take part in the study. The
participants provided their email addressto be contacted for the
needs assessment interview viaphone call or audio-only Zoom
videoconference (Zoom Video Communications).

HCPs providing inpatient or outpatient care were identified by
their respective departments and emailed the study details and
invitation to participate, in addition to the posted fliers.

Caregivers and patients were primarily recruited using fliers
posted in clinical settings. To maximize the likelihood of
reaching saturation, patients and caregivers were further
identified through convenience sampling. They were contacted
viaphone or email directly for recruitment. For the purposes of
saturation in qualitative methods, we targeted a minimum of 5
participants per category (HCPs, caregivers, and patients) [18].

After completing the initial interview, participants were asked
whether they would like to take part in future focus groups
providing feedback on the web-based application prototype
(Figure 1).

Figure 1. Process map outlining the 3 phases of the study protocol. Phase 1 provided an overview of the human-centered design approach through
qualitativeinterviews, phase 2 incorporated thematic feedback for prototype development, and phase 3 included focus group interviews on the prototype.
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Interview Guide Development

The semistructured interview guide underwent several iterations.
First, adraft interview guide was devel oped based on the study
aimsand clinical context. Thiswas done via discussion among
the investigative team; the initial guide was then pilot-tested
with 1 caregiver and 1 HCP and subsequently revised. After 4
interviews, transcripts were reviewed in relation to the study’s
overarching research question. It was determined that the

https://pediatrics.,jmir.org/2026/1/e76512

Review analysis

Analyzing and collating the results of the
qualitative study to inform product scope
Qualitative interviews

Product development

Prototype development
( Designing the user interface and user

experience of a simulated prototype

t\(f __————o0 Product architecture and wireframing
Defining the product goals and constraints to
produce a scope, followed by visualizations

..
e

Prepare for production

Determine a product scope and pathway for
development and distribution

interview questions were too broad in relation to the study’s
research questions, and the guide underwent subsequent revision.
Upon approval of the revised questions, follow-up interviews
using the new guide were conducted with 2 of the previous 4
participants.

Before conducting interviews, all interviewers underwent
interview training. The training materialswere devel oped based
on content made available by the University of Illinois Chicago's
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School of Public Health Collaboratory for Health Justice [19].
Training materials were presented, followed by opportunities
to practice using the guide. The first 2 to 4 interviews were
conducted under the supervision of a faculty member with
expertisein qualitative human-centered design methods (AMH).
Interviewswererecorded and transcribed verbatim using Zoom
(audio only). A member of the research team reviewed the
auto-generated Zoom transcriptions for accuracy and to strip
transcripts of identifiable information before analysis.

Qualitative Analysis

Deidentified transcripts were uploaded to ATLAS.ti (Scientific
Software Development GmbH) [20] for subsequent analysis.
Approachesto coding were inductive. Coderswith backgrounds
in medicine (DK), premedicine (MM), and human factors
(AMH) reviewed the first 5 transcripts to identify codes and
develop acodebook [21]. The remaining transcripts were coded

Hanks et al

independently by at least 2 trained coders; al discrepancies
were identified and resolved for 100% consensus. Emergent
themeswereidentified, sorted into challenges and opportunities,
and interpreted for design recommendations. Distributed
cognition and communication theories that consider complex
interdependencies among multiple individuals, coordinating
mechanisms, communication, and information sharing patterns
were used for interpretation [22].

The results identified layers of the health system reliant on
communication and coordination practices (Figure 2); challenges
and opportunities arise within each layer of the complex system.
However, at the core of these interactions is communication,
which occurswithin the clinical encounter. We thereby focused
on codes and emergent themes that attested to challenges and
opportunities regarding communication as identified in the
clinical encounter.

Figure2. Phase 1 interviewsidentified opportunities and challengesin communication with health care providers (HCPs) during health careinteractions.
There are many layers of communication that occur in the coordination of the care of complex patients and their families.

/

r
\
=S N

S

=

HCP from external
healthcare facilities

Caregiver/ \-‘
Guard\an

| //
Xy

o

\\ \ \

Pat\ent —
oy \

Assws! ive |

The Clinical Encounter

¢

Challenges
* Triggers in physical environment
« Patient's non-verbal status
* Low health literacy
* Lack of HCP awareness of patient needs
* Lack of resources in clinical environment

https://pediatrics.,jmir.org/2026/1/e76512

RenderX

Opportunities
» Assistive technology
» Establishing a care plan
* Coordinating mechanisms in place, such as
meetings between different healthcare teams
* Integrating patient preferences in care delivery

IMIR Pediatr Parent 2026 | vol. 9| 76512 | p.22
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PEDIATRICS AND PARENTING

Product Development

Prototyping

In phase 2, qualitative themesfrom theinterviewswere provided
to the design team responsible for the development of a
prototype for a web-based application through a series of
meetings with members of the investigative team (AMH, JRH,
and MJIM) and designer (KF) to develop multiple iterations of
the application. Iterative feedback was received from the
investigative team and qualitative lead at that point for clinical
expertise (JRH and MJM) and participant voices (AMH) and
was incorporated. Each iteration of the prototype was shared
with the research team to meet the specifications of the
prospectively identified communication and end user needs.
Approximately 3 iterative cycles were completed to achieve a
final prototype.

Clinical Scenario Development

Interviews revealed a common need in both inpatient and
outpatient settings: to convey routine tests and procedures in
an understandable and nonthreatening manner. To this end,
members of the study team developed 2 clinical scenarios
through which interaction with the application would guide and
convey the steps of a visit or procedure. Our principal
investigators, subject matter experts, and internal
medicine/pediatric physicians (JRH and MJM) worked closely
with content creatorsto develop arealistic clinical scenario that
met the identified areas of need and preference relevant to both
inpatient and outpatient care settings. This was developed and
refined over several iterations and was ultimately used to inform
the flow of the application.

Product Design I ntegration

A user flow was built to represent high-level user experience.
An information flow diagram helped identify how this
application might connect to other utilitiesin the health system.
A technical assessment began to explorethe feasibility of certain
features. On the basis of the feedback received, the user flow
and technical assessment were refined to address any identified
issues and further focus the scope of the application. In
conjunction with clinical scenario development, wireframes
were built to visualize the prototype layout and structure and
develop a preliminary art style for the content. As a result of
project team feedback, the wireframes were revised to represent
afinal scope for the prototype to be used in focus group user
testing. Art styles were explored considering the origina
research data, market evaluation, and potential full-scale
production technical constraints. The fina phase involved
iterating on the art style and developing all necessary design
assets to produce a prototype for user testing.

Research and Prototype Testing

The third phase of our human-centered design study tested the
resulting prototype with end user groups. These user groups
consisted of patients, caregivers, and HCPs. For participants
aged <18 years, caregivers provided verbal consent, and the
participating children provided assent. Decisions to participate
were audio recorded. Caregivers of adult patients without
decision-making capacity provided consent for the patient to
participate.

https://pediatrics.,jmir.org/2026/1/e76512
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HCPs, patients, and caregivers who consented to participate
convened in person and met in separate focus groups (ie, HCPs
met separately from patients and caregivers). Focus group
participants were welcomed, provided with the project aims
and objectives, provided with atablet and QR code, and briefed
on how to access the prototype application from the tablet
provided to them. To interact with the prototype, patients and
caregivers were given a medical social story to simulate
receiving the social story before an upcoming appointment.
They then chose whether they wanted to be represented by an
animal or person avatar throughout the medical social story.

HCPs were given the same medical social story under the
pretense of having to prepare and send the social stories before
an upcoming medical encounter with a patient with special
health care needs. All participants were presented with the
System Usability Scale (SUS) questionnaire upon completion
of the scenarios and then took part in afacilitated focus group
interview session to provide more granular feedback. Focus
group interviews were recorded and transcribed verbatim with
participant consent.

Focus Group Data Collection Forms

To evaluate prototype success in the focus group, we adapted
survey questions from the SUS [23] and from existing
educational immersion scales [24]. Furthermore, we used a
semistructured guide to elicit open-ended feedback on the
application experience from end users. The SUS is a scae
designed to measure participants' perceived usability of a
product. Scores range from 0 to 100, with the average score
(50th percentile) being 68 [25]. A score above 70 is generally
considered acceptable [26-28]. The Learning Immersion Scale
in Simulationisapsychometrically validated and reliable survey
consisting of 4 factors. cognitive assimilation, emotional buy-in,
focused attention, and autotelic experience [24]. We focused
on the cognitive assimilation subscal e, which measures to what
extent an individual differentiates between interaction with the
simulated environment and reality [29]. The questionnaire uses
a7-question, 5-point scale adapted from Ko et al [24]. It ranges
from “strongly disagree” (1) to “strongly agree” (5). Thisscale
was only administered to caregivers and patients.

Focus Group Data Analysis

SUS surveyswere pooled and analyzed descriptively, examining
overall usability and usability differences by role (caregivers
and patients vs HCPs). The caregiver or parent survey asked 3
additional questions about how they thought their child or the
individual under their carewould feel about the prototype, which
caused the SUS scale score range to change to 0 to 130. Scores
arereported as both out of 130 and normalized to fit the original
scale from 0 to 100. The resulting focus group transcripts were
reviewed iteratively for trends, including areas of feedback
(positive and negative) on the prototypeinteraction experience.

Results

Overview

Results are presented and discussed in the order in which the
phase of research took place. Therewere 15 participants (n=10,
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67% HCPs and n=5, 33% patients and caregivers) in the phase

Table 1. Participant demographics.

Hanks et al

lindividual interviews (Table 1).

Patients and caregivers, n (%)

Health care providers, n (%)

Phase 1 interviews (n=15) 5(33) 10 (67)
Phase 3 focus groups recruited in phase 1 (n=9) 4 (44) 5 (56)
Phase 3 focus groups recruited in phase 3 (n=10) 3(30)2 7 (70)
Phase 3 total (n=19) 7(37) 12 (63)

@0ne pediatric participant.

Human-Centered Design

Qualitative analysis of the interviews completed in phase 1
identified both challenges and opportunities of care, illustrating
design needs for our web-based application. Themes were
identified to help prioritize the creation of a web-based
application as a potential solution to reduce challenges and
facilitate interaction (Multimedia Appendix 1).

Challengesin Communication Based on Cognitive Status

Equating verbal statuswith cognitive ability emerged asabarrier
to effective communication. This challenge was mentioned by
HCPs, with 1 patient and 1 caregiver noting this barrier from
their perspective. Mainly, HCPs indicated difficulty assessing
patient capabilities and capacity to communicate and understand
interactions autonomously due to time constraints or
unfamiliarity with the patient:

Because a lot of times they are so afraid of what's
going on, and they're not understanding. And
sometimes...providers  in  the room aren’t
understanding them. And that can cause a lot of
problems. [HCP]

That they're special needs and they don’t have the
capacity when so many of them have the capacity we
[HCPg] just don't have the time to spend with them
to understand what they do have. [HCP]

Meanwhile, patients and caregivers described how this challenge
manifested on their end in that HCPs may not provide enough
information on what they do with a patient, expressing adesire
for more explanation that warranted more communication. One
caregiver described their intensive care unit experience as
follows:

[A] nursewill comein and start something [a routine
medical procedure]. You're like, wait a minute, what
are you doing? So | don’'t know if like just a little
more communication as to the doctors thought
processes of: This iswhat we're doing. This is what
we're thinking and what we're going to try.
[Caregiver]
Several caregivers noted that the barrier was the verbal status
(eg, the patient’s ability to talk) rather than their cognitive ability
or capacity for understanding. One caregiver noted the
following:

https://pediatrics.,jmir.org/2026/1/e76512

Just because he can't talk doesn't mean he doesn’t
have feelings and doesn't understand everything.
[Caregiver]

Now hismom never |eft she was ableto communicate
a lot with us [HCP team).... | didn’'t know him [the
patient] very well. And so if momworked or couldn’'t
be here, there would have been a lot of gap(s) in
communication and understanding what he needed.
[HCP

Some HCPs corroborated this element of patient understanding
despite verbal status:

[Patient name] is very, very smart and understands
alot of what we are saying or doing. So even though
a child may have special needs and are non-verbal
and not able to communicate what they want, how we
do, I fedl like it's important to know that they still
sometimes are aware of their surroundings and are
smarter than we really realize. [HCP]

Opportunitiesto | mprove Communication

The challenge of ascertaining a patient’s cognitive status is
prevalent, often requiring intervention and the constant presence
of a caregiver. Overal, there was a preference for more
streamlined and direct communication between HCPs and
patients. Ideas for supporting direct communication during an
encounter included the use of simplified messaging. For
instance, one HCP highlighted the need to use simple language
to explain routine procedures in terms readily understood by
patients and caregivers.

Yes, and it fits people that are aware of medical
jargon...[but] our special needs are not. And so we
haveto beableto. Adjust [using jargon] asaccording
to our patients you know. [HCPs]

Assistive devices were noted in their ability to promote more
direct and patient-centered communication during clinical
encounters, potentially bypassing the otherwise constant need
for caregiver presence. These devices were often noted to be
available through specialty hospital servicesor otherwise belong
to the patient privately for at-home use, and it was noted that
they were useful in the health care environment to aid in direct
communication between HCPs and their patients. In other cases,
involving the caregivers in the health care delivery provides
insights into the patient’s mannerisms and needs in away that
only those who know them best can decipher. One HCP noted
the following:
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[D]lepending on what's going on with them.
Absolutely. Yeah, so more individuality in a system,
you know. Ability to change it to a specific patient
would be helpful. [HCP]

Soif they are like not actually having accessto smart
tablets or for understanding and navigating the My
Chart system. So that technology.... To fed
comfortable with doing that is one of the barriers.
[HCP]

When describing aspects of an assistive device used for
communication, several facilitating device features were noted
to enhance communication during the clinical encounter:

So from, provider to patient communication, just
having some, a bunch of preset sort of procedures,
the very, you know, illustrations that sort of simplify
it and make it easy to understand for the patient and
then on the opposite, you know, things that allowed
them to quickly say and communicate with you
without.... That doesn't mean they're the same as
everyone else. And so | think a goal with the app is
to sort of a breakdown communication barriers so
that there's an easier time getting to know them and
then also you know those individual preferences as
individual traits and things like that can be quickly
communicated and just sort of be embedded and
quickly understood by providers. [HCP)|

Prototype Development

In the process of prototype development in phase 2, we focused
on actionable themes that met the following criteria: (1)
opportunitiesto improve communication in clinical encounters
(the reason for this being that broader coordination issues
worsened in part because of communication problems, ie,

https://pediatrics.,jmir.org/2026/1/e76512
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communication is often necessary for coordination) and (2)
common or routine tests and procedures experienced in both
inpatient and outpatient encounters.

A tappabl e prototype was built and prepared for testing on tabl et
devices. Story development and key features targeted emergent
qualitative themes, with afocus on routine procedures performed
in both inpatient and outpatient visits and on a standardized
outpatient visit.

Common procedures patients undergo in both settings are
phlebotomy and measurement of vital signs, and a common
visit focusin the outpatient setting is a preventative examination
or annual physical examination (including obtaining vital signs).
An outline of narrative detail swas created that would hel p shape
thefinal visual representation of each step within the procedure
or visit. A landing page of potential scenariosfor social stories
was created (Figures S1 and S2 in Multimedia Appendix 2),
with the standardized outpatient visit fully developed with 2
different representations, an animal or a person avatar. This
allowed the end user to choose the avatar that best reflected
their desire to represent themselves in an upcoming encounter.

Resear ch and Prototype Testing

The scope of the themes was then identified by the research
team to provide the framework for the iterative prototyping of
the web-based application. The web-based application focused
on providing avisual and narrative aid to explain treatments or
procedures to the patients and caregivers. It also provided the
opportunity for the patient to react to the content (Table S1 and
Figure S1 in Multimedia Appendix 3).

Inthe phase 3 focus groups, therewere atotal of 19 participants
(Table 1) who provided feedback on the visual and narrative
examples (Figure 3) for the web-based application.
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Figure 3. Social story outlining the steps of aroutine outpatient preventative examination. The patient or caregiver can select between an animal and
aperson avatar that represents them throughout the social story.

< BaCK Customize € Back ormons Xt

Today's Story is About A= Amlataey Chackin

Select a Storybook Character Vitals (Height / Waight)
Regular Checkup with
Physical Exam

Select an App Color

1 1 1]

1641 cur shises e e o1 the
Ve are going to see a doctor and

Select a Font
Q) @
O — J@ ] sy (3) &
K Customize € BAcK ormons b
Today's Story is About Upcoming Appeintmant
Select a Storybook Character
Regular Checkup with

Physical Exam

Seloct an App Color
SEEREN - e
Seloct a Font
O Joi—] i ) | @ ¢ E
SUS Results 93.125 (SD 6.67_; 96th-100th p(_art_:entile). However, due to the
small sample size, more participants would be needed to
HCP Results accurately judge the usability and generalizability of the
On the basis of the HCP SUS scores (Table 2), the prototype prototype.
ranked in the “best imaginable” range with an average score of
Table 2. System Usability Scale scores from health care providers.
Respondent 1D Score (range 0-100)?
HCP1 975
HCP2 100
HCP3 90
HCP4 925
HCP5 100
HCP6 90
HCP7 975
HCP8 100
HCP9 975
HCP10 87,5
HCP11 80
HCP12 85
8Average score: 93.125 (SD 6.67).
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Caregiver Results
The caregiver SUS scores (Table 3) also ranked the prototype

Table 3. System Usability Scale scores from caregivers.

Hanks et al

in the “best imaginable” range, with an average normalized
score of 88.08 (96th-100th percentile).

Respondent ID Original score (0-130)2 Normalized score (range 0-100)°
CGP1 127.5 98.08

CGP2 1125 86.54

CGP3 97.5 75

CGP4 125 96.15

CGP5 110 84.62

8Average score: 114.5 (SD 12.17).
bAverage score: 88.08 (SD 9.36).

Patient Results

The 2 patients surveyed rated the prototype just below the
average SUS score with an average score of 66.25 (SD19.45;
41st-59th percentile). Thiswould placeit in the “OK” range.

Cognitive Assimilation

Caregivers (n=5) consistently provided high scores on the
cognitive assimilation scale, with the lowest score being 4.2 for
“l was able to see it | was doing it right” and “The situation
seemed to flow smoothly” (Table S1 in Multimedia Appendix
4). However, patients (n=2) provided low scores on cognitive
assimilation, with an average of 2 for most of the questions
(Table S2 in Multimedia Appendix 4).

Focus Group Themes

Common themes from both HCPs and patients and caregivers
on the prototype centered on the user-friendly application design,
including the avatar choice between an animal and a person.
The design was overall appreciated as ageneral medical social
story. However, broad use among patients with specia health
care needs of all age ranges may be limited by the spectrum of
ability. The current narrative explanations and visual aids are
most applicable to patients of a certain cognitive ability
regardless of chronological age. When used outside of that
scope, they may not be as effective for end user interaction.
However, both groups generalized applicability to neurotypical
children of asimilar cognitive level:

Yeah, | thought that it was really well laid out. |
thought that as a mom and then also as like I'm a
pediatric nurse. So from both of those aspects, | feel
like this is something that we're currently missing.
WE're not able to make those connections with our
pediatric patients because you know we don’t have
alot of child friendly resources to kind of help them
prepare for different things that they may go through
in their health care process. [Caregiver]

Both patients and caregivers and HCPs provided feedback on
preferences regarding the ability to modify the scope of the
medical social story for various end users, including narrative
explanations, length, and increased avatar options, which may
increase general applicability and end user satisfaction:

https://pediatrics.,jmir.org/2026/1/e76512

You know some more of an adult or approaching
adults. A tween? Yeah, a tween. | would expect most
children would pick the giraffe. Yeah, but |1 would
think more teens and tweenswould choose a teenager
type avatar. That would kind of bridge the gap
between the very childlike and juvenile appearance
and the more capturing the ages in between. [HCP]

Caregiversand patients with specific health care needsidentified
potential areas of improvement to meet broader patient care
accessibility needs. The addition of an audio version with sign
language should be considered so that individuals that are hard
of hearing or cannot read can still use the application fully.

Inthe HCPfeedback specifically, there was some concern about
being able to capture the many different permutations through
which an HCP could approach a case to meet the needs of each
individual patient or account for variances within a health care
system in terms of what information is included. In addition,
as the nature of patients with special health care needs may
result in frequent encounters with the health care system, the
application needs to have the ability to be personalized for
repeated similar health care interactions for patients:

We use freezy spray so | can speak to that, but you
know the hospital will use numbing cream, you know,
and it is, you know, you use these words, but they
have different things that we can use. Some people
useallittlelight to see your vein. Sometimes you know.
[HCP|

Going back to this surgery example, kids have to be
under a certainweight to get a mask induction versus
the 1V induction and so you can’t even break it down
by 8 years if you have a 7-year-old that weighs the
same as in 12-year-old. The seven-year-old will get
the IV right? Yeah, it it's very specific. [HCP]

Discussion

Principal Findings

The initial objective of this project was to create a web-based
application that would facilitate communication for patients
with complex, special health care needs during interactionswith
their health care team. Through a 3-phase human-centered
design process, we identified communi cation needsfor patients
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with complex, special health care needs; their caregivers; and
their HCPs. Key themesinformed prototype development. The
prototype was then reviewed by a group of stakeholders; the
results of focus groups with end users support overall usability
and utility for certain patient populations.

The results from the phase 1 interviews identified areas of
opportunities and challengesin communication for patientswith
specia health care needsin health care encounters. Specifically,
HCPS' level of comfort and inclusive communication with the
patients and their caregivers during clinical encounters were
two areas identified as needing improvement. Patients notably
display a broad range of communication abilities, particularly
when using alternative and augmentative communication
methods. Interestingly, capacity for direct verbal communication
may not directly reflect an individual’s cognitive ability. This
finding highlights how assumptions on patient function and
ability and possible ableism may create additional
communication barriers during a patient encounter. Additionally,
a high reliance on caregivers for verbal communication of the
patient status may further complicate the patient’s relationship
with the health care team, whereas using communication devices
availablealowsfor direct communication with the patient. This
was consistent with our initial hypothesisand experience within
the health care system. Although our data suggest additional
multiple areas of opportunity to enhance communication, we
focused on the findings most rel evant to the interactions among
HCPs, patients, and caregivers during an encounter for prototype
development. In phase 2, construction of the prototype el ements
was important to consider for scalability and future digital
interfaces. The design of the medical social storieswas chosen
to depict routine experiences for all patients and their families
but potentially significant barriers for patients with complex,
special health care needs due to the physical environment and
impaired communication and rapport with the health care team.
Generated images of an animal or person avatar were
incorporated to provide options for individual preferences, but
creating avatars using personalized variables was not possible
during prototype creation to remain within the scope. Striking
an appropriate balance among the devel opment of aweb-based
application, functionality, and scalability was at the forefront
of our decisions when finalizing prototype details. In phase 3,
the qualitative feedback from stakeholders highlighted
consistencies and potential applicability to a focused patient
population with communication barriers and intellectual
disabilities. The qualitative feedback from HCPs and caregivers
identified that this prototype may be applicableto patientswith
typica development at the same cognitive level. Overall,
caregiver and HCP testing was supportive of the prototype
meeting the standards for usability [30]. The combination of
the qualitative and quantitative data was positively congruent
with HCPs and caregivers, but the small sample size prevents
solid conclusions on usability and generalizability to both other
institutions and other patient groups with special health care
needs.
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Limitations of this study include the representativeness of the
samplein both size and diversity of disease processesthat result
in specialized health care needs. Therefore, the full scope of
opportunities and challenges faced by patients across the
continuum may not be identified. Thus, the broad applicability
of aprototype designed for all patientswith special health care
needswould need further validation across alarger sample size
and across multiple areas of care delivery within the health care
system. In addition, there was a broad range of levels of ability
among patientsin the phase 1 interviews, which created variable
outcomes in the design of the prototype. Building a prototype
that would meet the needs of an innately unique population of
patientswith varying level s of ability within the same diagnoses
exceeded the scope and timeline of thefirst cycle of this project
but is a rich area for further refinement and implementation.
Finally, just as the patients are unique, so are the individual
approachesthat health care team members bring to their patient
care. For example, the approach to anesthesia for a surgical
procedure may vary depending on the HCP and the patient’'s
unique needs, which, therefore, could limit the generalization
of the medical socia story.

Conclusions

Our study identified an area of further exploration for increasing
successful health care interactions with patients with special
health care needs through using socia stories in a web-based
application. Providing amechanismto prepare patientsand their
caregivers for hedlth care interactions by introducing a
standardized process alows for structure, visibility, and
appropriate anticipation. This also allows for the engagement
of HCPsto communicate with patients and families before busy
encounters to help set expectations and also potentially reduce
anxiety about the unknown. As noted in the stakeholder
feedback, these features are also applicable for health care
interactions involving neurotypical patients. Future areas of
research will be to further the development of the web-based
application, including expansion of the medical socia stories
for increased applicability and evaluating implementation in
the workplace for feasibility. In future ambulatory workflow
states, distributing the relevant social stories through the
electronic medical record before an upcoming health care
encounter would mimic the use of socia storiesin other settings.
During inpatient admissions, the socia stories may be deployed
by caregivers or bedside nursing staff for individualized
preparation for the health care process and procedures. Once
the workflows are established, an evaluation of patient,
caregiver, and HCP satisfaction iswarranted to ensure usability
and impact. In addition, consideration of abuilt-in functionality
for acaregiver or patient to select an estimated cognitive ability,
which may increase applicability to broader neurotypical and
neurodivergent patient populations, would require flexibility in
terms of social story content and avatar selection. Finally, other
common themes that were identified as areas of need were the
ability to provide an updated interface with the health care team
highlighting important, individualized care elements; patient
advocacy; and preferred interfaces with electronic health records.
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Multimedia Appendix 1
Codes used in the qualitative analysis of phase 1 interviews with patients, caregivers, and health care providers.
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Multimedia Appendix 2
Screenshot of the web-based application home page and of the landing page depicting the table of contents of potential social
stories for health care interactions.
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Multimedia Appendix 3
Outline of the thematic takeaway from phase 1 for the creation of the prototype and potentia directions for future iterations and
an accompanying visualization of the function of the prototype.
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Multimedia Appendix 4

Cognitive assimilation scores for caregivers and patients. Scores measure to what extent an individual differentiates between
interaction with the simulated environment and reality.
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