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Abstract 
This study compares quality of discharge teaching and care coordination for parents of children with challenging 
behaviors participating in a nursing implementation project, which used an interactive iPad application, to usual 
discharge care. Unlike parents in the larger quasi-experimental longitudinal project, parents of children with 
challenging behaviors receiving the discharge teaching application (n = 14) reported lower mean scores on the 
quality of discharge teaching scale–delivery subscale (M = 8.2, SD = 3.1) than parents receiving usual care 
(n = 11) (M = 9.6, SD = 4.7) and lower scores on the Care Transition Measure (M = 2.44, SD = 1.09) than parents 
receiving usual care (M = 3.02, SD = 0.37), with moderate to large effects (0.554–0.775). The discharge teaching 
approach was less effective with this subset, suggesting other approaches might be considered for this group of 
parents. Further study with a larger sample specific to parents of children with challenging behaviors is needed 
to assess their unique needs and to optimize their discharge experience. 
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The transition from hospital to home can be stressful for families of hospitalized children who demonstrate 
challenging behaviors sometimes referred to as behaviors of frustration (e.g., self-injury, hitting, repetitive 
behaviors, and running away) and evoke their parents’ fear and anxiety (Johnson et al., 2014; Johnson & 
Rodriguez, 2013). Children with challenging behaviors commonly experience stress and anxiety when 
hospitalized due to uncertainty about when they will be ready to go home and from novel stimuli such as 
hypersensitivity to light and sound (Straus et al., 2019). This combination of the challenging behaviors and 
parental fear and anxiety may make the child’s treatment difficult to manage in terms of cooperating with 
assessments and procedures. Furthermore, it can interfere with the parent’s ability to listen, comprehend, 
internalize, and personalize the discharge instructions. As a result, parents may not be prepared with the 
knowledge and confidence they need to help their child recover at home (Johnson & Rodriguez, 2013). 

Children with challenging behaviors may have an autism spectrum disorder (ASD) diagnosis and/or other 
conditions such as attention deficit hyperactivity disorder, language disorder, bipolar disorder, depression, and 
anxiety disorder (Avni et al., 2018; Levy et al., 2010). The prevalence of challenging behaviors is difficult to 
estimate as they are generally reported as part of disease conditions (e.g., ASD) and not directly measured. A 
national survey of children’s health, involving 78,042 households in the United States between 2005 and 2011, 
indicated that 4.6% of children between 3 and 17 years old had a history of disruptive behavior disorders, 
anxiety (4.7%), depression (3.9%), and ASD (1.1%) (Perou et al., 2013). Children admitted for medical or surgical 
issues can have co-occurring challenging behaviors that are not the reason for the hospitalization. To date, no 
studies have provided evidence about the discharge experience of children with challenging behaviors from a 
pediatric hospital (Straus et al., 2019). 



Discharge Preparation 
Discharge is a complex process. Essentials of discharge preparation have been identified of which family 
education is a key component (Berry et al., 2014). While there are many approaches to discharge teaching 
(Bajorek & McElroy, 2020), they all include some aspects of the IDEAL discharge model (Agency for Healthcare 
Research and Quality [AHRQ], 2013). IDEAL has five essential components, each of which involves interaction 
with parents to prepare children for discharge: (1) include the patient and family, (2) discuss key areas to 
prevent problems at home, (3) educate in plain language, (4) assess understanding using teach-back (AHRQ, 
2017), and (5) listen to and honor goals, preferences, observations, and concerns [IDEAL (AHRQ, 2013)]. 

Family members of children with challenging behaviors value individualized attention to their child’s needs by an 
engaged health care provider (Koski et al., 2016). Parents need to feel both prepared and capable to implement 
care once they return home, as well as cared for by those providing the teaching (Mitchell et al., 2018). Family 
engagement is particularly important for families of children with diagnoses that include challenging behaviors 
as parents tend to know the particular triggers for their child’s behavior (Straus et al., 2019). Systems have been 
developed across the health care continuum to increase family engagement by including families as part of the 
health care team, forming collaborative partnerships, making decisions, and fostering communication between 
providers and family members (Cene et al., 2016). 

When providers use empathetic language, family members are more trusting of the discharge teaching and are 
encouraged to follow through on implementation of the teaching (Mitchell et al., 2018). Additionally, nurses 
skilled in engaging parents can better prepare them to be able to recall and draw upon discharge teaching when 
needed at home (Berger et al., 2014). Ideally, hospital discharge teaching begins on admission and continues 
throughout the hospitalization and is reviewed on the day of discharge, but since it is often hard to predict the 
day of discharge, the timing of the process varies (Berry et al., 2014; Sullivan et al., 2015). Quality delivery of 
discharge teaching by the nurse to a parent engaged in the process has been shown to best prepare parents to 
cope and care for their children after discharge (Weiss et al., 2008, 2017). 

Our team of researchers has a progressive program of research focusing on hospital discharge. As part of a 
larger project, we developed and implemented the engaging parents in education for discharge (ePED) iPad 
application (app), a theory-based day-of-discharge teaching developed and implemented at a Midwest pediatric 
hospital to improve discharge teaching effectiveness and parent outcomes (Lerret et al., 2020; Johnson, Lerret, 
et al., 2020). 

In an evaluation of the effectiveness of the ePED app, parents receiving the day-of-discharge teaching guided by 
the app as a supplement to their usual discharge teaching had higher quality of discharge teaching scores than 
parents receiving only usual discharge teaching (Lerret et al., 2020). However, in an evaluation of the ePED 
implementation using the Reach, Adoption, Evaluation, Maintenance (RE-AIM) framework (Glasgow et al., 
2006), there was not full reach or adoption of the ePED app, meaning that some of the nurses did not use the 
app to guide their day-of-discharge teaching or started using the app and stopped using it before completing the 
discharge (Johnson, Lerret, et al., 2020). Based on informal interviews with nurse participants, nurses perceived 
that some parents reported being in a hurry to get home and were dealing with child behaviors that may have 
interfered with their attention and patience with the ePED implementation (Johnson, Lerret, et al., 2020). These 
results stimulated our interest in evaluating the use of the ePED app in this subset of parents from the original 
study who reported challenging child behaviors and who have the potential for greater difficulty at times of 
transition. 



Purpose 
The purpose of this secondary analysis was to compare parent perception of the quality of discharge teaching 
and care coordination for parents of children with challenging behaviors who received teaching from nurses 
using the ePED app compared to parents who received usual discharge teaching. 

Methods 
Design 
This secondary analysis of a larger two-group pre/post-test quasi-experimental two-unit implementation project 
was designed to test the effectiveness of the iPad-application-guided discharge (Lerret et al., 2020) in a specific 
subset of parents of children with challenging behaviors. Outcomes evaluated were the quality of discharge 
teaching, care coordination, and post-discharge outcomes. With the implementation group, a discharge nurse 
used the ePED app to guide the discharge teaching, which supplemented usual discharge teaching that included 
verbal teaching interactions with the discharging nurse and written discharge instructions. For the comparison 
group parents, the discharge nurse provided “usual care” discharge teaching. 

Sample and Setting 
The study took place on two units of a pediatric hospital in the Midwestern United States. The first unit was a 
surgical unit that served as the ePED implementation unit and the second unit was a medical unit that served as 
the usual discharge care unit. All staff nurses on both units completed the training on the ePED app 
implementation study. Of the 211 parents of children with acute, chronic, and complex health conditions in the 
larger study, there were 14 who answered “yes” to the question “Does your child exhibit one or more of the 
following behaviors of frustration: Self-injury or injury to others or self-calming such as rocking?” from the 
implementation unit, and 11 of the 184 parents who received usual discharge care on the usual care unit. 

ePED Discharge Teaching Application 
The ePED app was designed to promote parent engagement on the day of discharge by providing scripting for 
nurse interactions, with parents across five domains of discharge material across five screens of the app: (1) 
signs and symptoms, (2) medications, (3) appointments and results, (4) recovery, and (5) thinking forward to 
family adjustment (Lerret et al., 2020). The ePED app is based on three frameworks: (1) the individual and family 
self-management theory (IFSMT) (Ryan & Sawin, 2009), (2) Tanner’s model of clinical judgment (Tanner, 2006), 
and (3) teach-back method (AHRQ, 2017). First, the app guides the nurse to support the process of self-
management by focusing on the risks and complexities as well as the strengths of the family in managing the 
child’s condition as they transition between hospital and home (Sawin et al., 2017). Second, using Tanner’s 
model of clinical judgment (Tanner, 2006), nurses formulate responses to parent feedback from the ePED app 
questions using their expertise and clinical judgment. Third, the teach-back method (AHRQ, 2017) is 
incorporated in the ePED app as questions on the app require the parents to interact with nurses so the nurse 
knows the parents understand how to support ongoing recovery in the home environment. 

Together, the nurse and parent/caregiver think ahead about what life will be like once the parent/caregiver and 
child return home by eliciting specific plans, potential concerns, knowledge gaps, and additional teaching needs 
(Johnson, Lerret, et al., 2020; Lerret et al., 2020). For example, the first screen of the ePED app covers signs and 
symptoms. The first question is: “Let’s talk about things to watch for in the first few days or weeks after your 
child is home. Tell me how you would know if your child is not doing well? What will you watch for? What will 
you do to keep track of these things?” For the fifth screen on “Thinking forward to family adjustment” sample 
questions included the following: “In taking your child home from the hospital, what adjustments will you make? 
Have you thought about changes you and your family will have to make for your other children, your job, 



childcare and/or other family members? There will be things that other caregivers will need to learn. How will 
they learn them and when? Who can you count on to give you emotional support if you are worried or 
stressed?” A full description of the development of the initial content (Sawin et al., 2017), subsequent content 
reduction, ePED app development, and implementation are published elsewhere (Johnson, Lerret, et al., 
2020; Lerret et al., 2020). 

Measures 
Quality of Discharge Teaching 
The 12-item quality of discharge teaching scale–delivery subscale (QDTS-D) of the QDTS was used to measure 
the parent’s perspective on the quality of the delivery of discharge teaching throughout the hospitalization 
(Weiss et al., 2008). This subscale reflects the skill of the nurses as educators in presenting discharge teaching. 
The items include: listening to and answering specific questions and concerns, being sensitive and understanding 
of personal beliefs and values, using health-literate terminology, teaching at times that were good for parents 
and family members, providing consistent information, promoting confidence in ability to care for the child and 
in knowing what to do in an emergency, and decreasing parent anxiety about the transition home. The QDTS-D 
responses are on a Likert scale ranging from “not at all” (0) to “always” (10). The reliability of the tool is high for 
samples of parents of hospitalized children with Cronbach’s alpha at 0.88 (Lerret et al., 2014; Weiss et al., 2008). 
The QDTS-D scale score is reported as the mean of the item scores, with higher scores reflecting parent’s 
perception of receiving better quality of discharge teaching. 

Care Coordination 
The Care Transition Measure (CTM) was used to measure care coordination (Coleman et al., 2002). The CTM-15 
is a 15-item measure that has four key domains: (1) transfer of information, (2) preparation of patient/caregiver, 
(3) self-management support, and (4) empowerment to address preferences. The reliability of the tool is high in 
both the adult and pediatric populations with a Cronbach’s alpha of 0.92–0.93 (Coleman et al., 2005; Lerret & 
Weiss, 2011; Lerret et al., 2015). The CTM responses use a 4-point Likert scale with responses ranging from 
“strongly disagree to strongly agree.” The CTM total score represents the overall parent perceived quality of the 
care transition, with lower total scale scores reflecting poorer transition and higher scores reflecting a better 
transition (Coleman et al., 2002). 

Child and Family Characteristics 
Child and family characteristics were collected by parent self-report to describe the sample. Characteristics 
included: parent’s age, gender, ethnicity, race, marital status, and employment, child age, sex, race, reason for 
hospitalization, psychiatric/ behavioral comorbidities, number of adults and children in the home, number of 
medications, and types of insurance. 

Procedures 
Institutional Review Board (IRB) approval was obtained for the larger implementation study. A waiver of 
documentation of consent was approved for this evaluation of unit-wide implementation of the enhanced 
approach to discharge teaching with all nurses trained in the use of the discharge teaching process using 
the ePED app. Parents received an information sheet explaining the study components and a verbal explanation 
by the bedside nurse on both the ePED app implementation and the usual care unit of the hospital. 

The content development for the ePED iPad app, staff training, and the data collection took place between 
September 2018 and January 2019. Only the parents on the implementation unit received the discharge 
teaching guided by the ePED app. Standard teaching with written information sheets was completed on both 
units. Data collected on the day of discharge for all participants included the two-parent experience 
questionnaires (QDTS-D and CTM) and a questionnaire on child and family characteristics used to describe the 



sample; the questionnaire was completed by the parents on an iPad provided by the study. The discharging 
nurse handed the iPad to the parent to respond to the questionnaires immediately on completion of the 
discharge teaching. Parents on both units completed the questionnaires independently and closed the app prior 
to returning the iPad to the bedside nurse. Study data collected via the iPad was directly entered into a REDCap 
database. 

Data Analysis 
In this analysis, we were interested in assessing possible treatment effects of discharge teaching using the ePED 
iPad app. Therefore, covariate balance was crucial for unconfounded descriptive or causal comparisons (Holmes 
& Olsen, 2010). However, lack of balance is common in studies with small sample sizes. Propensity scores were 
used to minimize the confounding of treatment effects with group differences (unbalance of covariates). The 
propensity score method involves calculating the conditional probability (propensity) of being in the 
implementation group (exposure to the ePED) given a set of covariates, weighting the data based on these 
propensity scores, and then analyzing the outcome using the weighted data. Even though small samples have 
larger error variances than large sample studies, usable results can be produced to control for covariate 
imbalance in comparison groups (Holmes & Olsen, 2010). To obtain propensity weights, we used generalized 
boosted modeling, an automated algorithm that uses covariates to predict treatment assignment (McCaffrey et 
al., 2004, 2013). The covariates in the models (listed in Table 3) included: parent age, child age, gender of 
parent, gender of child, number of medications, number of comorbid conditions, marital status, reasons for 
admission (medical or surgical). The covariates were analyzed to see how unbalanced the two groups were 
(n = 14 compared to n = 11). Unbalance would bias the estimated means and the effect size. Balancing the 
covariates gives a better idea of the effect size differences. First, we developed unweighted raw covariate means 
and proportions for all participants in both groups. A one-to-one effect size would be zero, showing that both 
groups would be the same and would not be a biasing factor. Unbalance was based on calculating effect size 
differences, with values greater than 0.20 indicating unbalance. Next, it is suggested that after covariate 
balancing if some covariates are still unbalanced, one may create a doubly robust weighting by including those 
unbalanced covariates in the regression model (Tsiatis & Davidian, 2007). Propensity weights are established for 
each participant and incorporated into a simple multiple regression model with group [implementation vs. usual 
car/comparison] and any further unbalanced covariates. All analyses were conducted using Stata version 16.1 
(StataCorp., 2019). 

Results 
The sample included 25 parents, with 56% (n = 14) who received the teaching guided by the iPad app and 44% (n 
= 11) who received usual care. Parent and child characteristics are presented in Table 1. Parents in both groups 
were primarily female, predominantly of white race and non-Latinx ethnicity, and half were married. Compared 
to the usual care group (parent/caregiver mean age 36 years, SD 8.8 years), the ePED group were younger 
(parent/caregiver mean age 32.5 years, SD 12.5 years), included fewer white and more African-American 
parents, were more likely to work full-time and have Medicaid insurance. In addition, their children were 
younger (mean age 6.8 years, SD 5.1) had more Autism diagnoses and language disorder diagnoses compared to 
usual care children (mean age 8.3 years, SD 4.7 years ) who had more anxiety and eating disorders, and took 
more medications. 

Table 1. Sample Characteristics of Children with Behaviors of Frustration and Their Parent/Caregiver (n = 25). 
 ePED Implementation (n = 14) N (%) Usual Care (n = 11) N (%) 

Parenting/caregiver sex:   
Female 10 (71.4) 9 (81.8) 



Male 4 (28.6) 2 (18.2) 
Parenting/caregiver role:   

Mother 10(71.4) 8 (72.7) 
Father 3 (21.4) 2 (18.2) 
Grandmother 0 (0) 1 (9.1) 
Grandfather 1 (7.1) 0 (0) 

Parent ethnicity:   
Hispanic/Latinx 2 (14.3) 1 (9.1) 
Non-Hispanic/Latinx 12 (85.7) 10 (90.9) 

Parent race:   
White 8(57.1) 7 (70) 
Black 4 (28.6) 2 (20) 
Asian 1 (7.1) 0 (0) 
Multiple 1 (7.1) 1 (10) 
Missing 0 (0) 1 (10) 

Marital status:   
Married 7 (50) 7 (45.5) 
Single 5 (35.7) 2 (18.2) 
Divorced 1 (7.1) 2 (18.2) 
Widowed 1 (7.1) 2 (18.2) 

Child sex:   
Female 7 (50) 5 (42.9) 
Male 7 (50) 6 (57.1) 

Child ethnicity:   
Hispanic/Latinx 1 (7.1) 1 (9.1) 
Non-Hispanic/Latinx 13 (92.9) 10 (90.9) 

Reason for hospitalization:   
Medical 5 (35.7) 8 (72.7) 
Surgical 9 (64.3) 3 (27.7) 

Number of medications:   
0 0 (0) 1 (9.1) 
1–3 6 (42.9) 2 (18.2) 
4–10 7 (50) 8 (72.7) 
>10 1 (7.1) 0 (0) 

ADHD: 2 (14) 3 (27.3) 
Anxiety disorder 0 (0) 4 (36.4) 
Autism 4 (28.6) 2 (18.2) 
Bipolar disorder 0 (0) 1 (9.1) 
Depression 1 (7.1) 3 (27.3) 
Eating disorder 1 (7.1) 2 (18.2) 
Language disorder 3 (21.4) 0 (0) 
Sleep disorder 1 (7.1) 1 (9.1) 
None of the disorders 6 (42.9) 4 (36.4) 
Type of insurance:   

Private 4 (28.6) 1 (9.1) 



Medicaid 9 (64.29) 11 (100) 
Military 2 (14.3) 0 (0) 
Self-pay 0 (0) 0 (0) 

Parent/caregiver employment:   
No work  4 (28.6) 5 (45.5) 
Full time  7 (50) 2 (18.2) 
Part time  3 (21.4) 4 (36.4) 

Adults in the home:   
1  3 (21.4) 5 (45.5) 
2  11 (78.6) 5 (45.5) 
3  0 (0) 1 (9.1) 

Children in the home:   
1  6 (42.9) 3 (27.3) 
2  4 (28.6) 3 (27.3) 
3  2 (14.3) 4 (36.4) 
4  2 (14.3) 0 (0) 
5  0 (0) 1 (9.1) 

SD = standard deviation. 

Table 2 presents the mean scores on the two outcome measures. Unadjusted means are reported as well as 
adjusted means after weighting for co-variates. Scale scores for parents in both groups were at the higher end of 
the QDTS-D (>8 out of 10) and near the center point of the CTM scale (2.4–3 on a 1–4 scale). Scores on both the 
QDTS-D and CTM were higher for usual care/comparison group parents than ePED parents. 

Table 2. Comparison of the Parent Experience Outcomes for the ePED and the non-ePED Parent Groups. 
 ePED Group (n = 14) Mean (SD) (Min–

Max) 
Non-ePED Group (n = 11) Mean 
(SD) (Min–Max) 

QDTS-D unadjusted 8.2 (3.1) (0–10) 9.6 (4.7) (8.75–10) 
adjusted* 8.05 (1.04) 9.74 (0.29) 
CTM unadjusted 2.44 (1.09) (1–4) 3.02 (.37) (1–4) 
adjusted* 2.46 (0.37) 2.96 (0.12) 

Note: Quality of discharge teaching scale-delivery (QDTS-D), Care Transition Measure (CTM). 
Adjusted* = after adjustment for covariate weighting. 
 

The generalized boosted model provided the mean and SD weighted adjustments for the covariates (refer 
to Table 3). In the weighted model, the child ages for the two groups are closer than in the unweighted model 
(73.14 months for those that received the app compared to 78.17 months for the usual care group). Two of the 
covariates: (1) reason for hospitalization (medical or surgical ) and (2) condition 6-eating disorder was still 
unbalanced (effect size >0.20) after weighting and were included in the doubly robust models. 



Table 3. Unweighted and Weighted Covariates. 
 Unweighted 

Raw 
Covariates 
(Unbalanced) 

    Weighted 
Covariates 
(Balanced) 
 

    

Continuous Covariates Non-ePED 
Mean/ 
Proportion 

Non-
ePED 
Unit SD 

ePED Unit 
Mean 

ePED Unit 
SD 

Effect 
Size 

Non-ePED 
Unit Mean 

Non-
ePED 
Unit SD 

ePED Unit 
Mean 

ePED Unit 
SD 

Effect 
Size 

Family age: 32.5 12.55 36.333 8.5 −0.354 32.378 11.724 35.149 7.681 −0.256 
Child age month: 72.64 61.44 98.33 60.86 −0.419 73.14 63.28 78.17 59.84 −0.082 
Number of medications: 1.643 0.633 1.667 0.651 −0.038 1.71 0.65 1.766 0.564 −0.09 
Comorbid sum: 0.929 1.072 1.000 1.044 −0.069 0.939 1.091 1.214 1.167 −0.265 
 Control Unit Control Treatment 

Unit 
Treatment Effect Control Unit Control Treatment 

Unit 
Treatment Effect 

Categorical Covariates Proportion Unit SD Proportion Unit SD Size Proportion Unit SD Proportion Unit SD Size 
Family gender: female 0.643 0.479 0.75 0.433 −0.232 0.685 0.464 0.752 0.432 −0.144 
Family gender: male 0.357 0.479 0.25 0.433 0.232 0.315 0.464 0.248 0.432 0.144 
Marital: married 0.500 0.500 0.417 0.493 0.167 0.451 0.498 0.344 0.475 0.215 
Marital: single 0.500 0.500 0.583 0.493 −0.167 0.549 0.498 0.656 0.475 −0.215 
Child gender: female 0.429 0.495 0.500 0.500 −0.143 0.406 0.491 0.394 0.489 0.023 
Child gender: male 0.571 0.495 0.500 0.500 0.143 0.594 0.491 0.606 0.489 −0.023 
Reason: Med 0.357 0.479 0.75 0.433 −0.788 0.389 0.488 0.634 0.482 −0.492 
Reason : Surg 0.643 0.479 0.25 0.433 0.788 0.611 0.488 0.366 0.482 0.492 
No ADHD 0.857 0.35 0.667 0.471 0.452 0.842 0.365 0.779 0.415 0.15 
ADHD 0.143 0.35 0.333 0.471 −0.452 0.158 0.365 0.221 0.415 −0.15 
No anxiety disorder # # 0.583 # # # # # # # 
Anxiety disorder # # 0.416 # # # # # # # 
No Autism 0.714 0.452 0.833 0.373 −0.283 0.722 0.448 0.882 0.323 −0.378 
Autism 0.286 0.452 0.167 0.373 0.283 0.278 0.448 0.118 0.323 0.378 
No bipolar disorder # # 0.916 # # # # # # # 
Bipolar disorder # # 0.083 # # # # # # # 
No depression 0.929 0.258 0.75 0.433 0.495 0.91 0.286 0.835 0.371 0.209 
Depression 0.071 0.258 0.25 0.433 −0.495 0.09 0.286 0.165 0.371 −0.209 
No eating disorder 0.929 0.258 0.833 0.373 0.298 0.939 0.238 0.762 0.426 0.556 
Eating disorder 0.071 0.258 0.167 0.373 −0.298 0.061 0.238 0.238 0.426 −0.556 
No language disorder 0.785 # # # # # # # # # 



Language disorder 0.214 # # # # # # # # # 
No sleep disorder 0.929 0.258 0.917 0.276 0.045 0.945 0.228 0.944 0.23 0.005 
Sleep disorder 0.071 0.258 0.083 0.276 −0.045 0.055 0.228 0.056 0.23 −0.005 

# = indicates no variability, SD = standard deviation. 
 



Table 4 presents the results of the two regression models (weighted; doubly robust weighed) for each of the 
outcome measures. The models indicate non-significant but generally lower scores on both QTDS and CTM for 
the ePED group, reason for hospitalization (medical or surgical), and condition 6—eating disorder. The adjusted 
standardized mean difference of 0.554–0.775 is considered moderate to even large effects (Kelley & Preacher, 
2012). The results indicate that exposure to the ePED has the potential to negatively influence QDTS and CTM 
scores compared to the usual care/comparison group. 

Table 4. Group Effect Using Propensity Weighting. 
Variable Model 1: QDTS 

Weighted 
Model 2a: QDTS Doubly 
Robust 

Model 3 CTM: 
Weighted 

Model 4a 
CTM: Doubly 
Robust 

 b/se b/se b/se b/se 
ePED −1.515 (0.93) −1.67 (1.20) −0.480 (0.34) −0.499 (0.43) 
Surgical vs. 
medical 

 0.656  0.103 

  (1.24)  (0.44) 
Eating disorder  −0.085  0.025 
  (0.83)  (0.27) 
Constant 9.655*** (0.14) 9.422**** (0.42) 2.951*** (0.10) 2.905*** (0.19) 
R-square 0.103 0.120 0.081 0.083 
Degrees of 
freedom 

23 21 23 21 

BIC 117.7 123.6 66.8 73.1 
Cohen’s d effect 
size 

0.775 0.691 0.626 0.554 

p < .05, **p < .01 ***p < .001; a = group effect with doubly robust propensity. 
BIC = Bayesian Information criterion. 

Discussion 
The purpose of this secondary analysis of a subset of the participants (parents of children with challenging 
behaviors) from a larger project was to compare parent perception of the quality of discharge teaching and care 
coordination when the nurse used the ePED app compared to the usual discharge without the app. In the study, 
the ePED app guided the nurse delivery of discharge teaching by structuring the discharge conversation. The 
questions on the ePED were designed to encourage parent engagement to plan for the safe care after discharge 
(Lerret et al., 2020; Weiss et al., 2017). In the larger study, parents who received teaching from nurses who used 
the ePED app reported higher quality of discharge teaching and care coordination than the usual care group 
(Lerret et al., 2020). 

The results of this study were unexpected. While there were no statistical differences in mean scores on the 
outcome measure between ePED and control group parents, the effect size suggests the possibility that this 
approach to discharge teaching is not appropriate and does not produce the best results for this parent 
population of children with challenging behaviors. The preliminary evidence from the small sample of parents 
used for this analysis suggests that the use of the ePED app on the day of discharge may be associated with 
poorer parent perception of quality discharge teaching and care coordination. It appears that the ePED may not 
be a one size fits all discharge teaching intervention. 

The findings are in contrast to the findings in the larger study. When parents do not perceive high-quality 
teaching and care transition they are not always able to provide the care needed for the child to recover. While 



these findings are specific to QDTS-D and CTM for this subset of parents, they may be indicative of broader 
issues not assessed but relevant to the hospital experience for parents of children with challenging behaviors. It 
may be that parents are either overwhelmed or have other stresses and as a result, their need to return to 
consistency or normalcy may outweigh the proposed benefits of using a structured app to enhance the 
discharge process. 

There are many other reasons that parents of children with challenging behaviors may have perceived 
decreased quality of the delivery of the teaching and the care transition itself as compared to the usual care 
parents. While usual care involves the telling of information and provision of written instructions, nurses of 
parents who received teaching using the ePED app also needed to engage with them in planning additional 
supports at home. This teaching required thinking about who would help care for the child and who could they 
rely on for emotional support. In the larger project, it was this section of questions that the nurses had the most 
difficulty asking as it had not been part of typical information sharing in usual discharges (Lerret et al., 2020). 
Parents of children with challenging behaviors may already have caregiver strain and stress which could be 
further exacerbated by the hospitalization (missed work, other children at home, socioeconomic issues) and may 
have fewer resources available to them emotionally and physically (Vaughan et al., 2013). It may be that the 
probing questions on the ePED app increased the parent’s frustration or that nurses are not equipped with the 
answers or resources needed for these complex situations (Mitchell et al., 2018). There could also be a build-up 
of past experiences with hospital systems perceived as unhelpful that influence the current perception of quality 
of discharge teaching and transition (Vaughan et al., 2013). 

In this study, the parents who received the usual care were able to leave the hospital faster since that ePED app 
required additional time to complete. The usual care parents of children with challenging behaviors may have 
felt less stigmatized by their child’s behaviors during the ePED-guided discharge, since it was a short discharge 
not involving questions about the home environment. In past studies, parents of children with challenging 
behaviors have reported feeling non-accepted and stigmatized by their inability to control their child’s behavior 
in public, which may lead parents to want to remove themselves from the hospital as soon as possible (Johnson, 
Sangasy, et al., 2020). It is also possible that the parents wanted to return to the home environment so that they 
could get back into their normal routine. Their children may have fewer challenging behaviors when back in 
their familiar home environment (Bultas et al., 2016; Johnson & Rodriguez, 2013; Johnson et al., 2013). The 
implementation of strategies in the hospital to limit the child’s frustration during transitions could positively 
support the discharge teaching experience between the parent and the nurse. 

Parents of children with challenging behaviors may be more experienced with interacting with the health care 
system and may face additional challenges which can lower frustration threshold or modify what is needed at 
the time of discharge as compared to other parents. The differences are important given the AHRQ’s IDEAL 
discharge model (AHRQ, 2013) recommendation to include the patient and family, and listen to and honor goals, 
preferences, observations, and concerns of the family [IDEAL (AHRQ, 2013)]. 

This study has limitations. First, the study was not designed with randomization of children with challenging 
behaviors to the ePED implementation. Instead, data were collected about the child conditions and the analyses 
in this study were post hoc. The second limitation is small sample size and the number of covariates. However, 
the statistical modeling with the propensity scores and the double robust model allowed for analysis of 
differences between groups even with the small sample size. This method is a strength in the study. 
Interpretations in this study are made with caution due to small sample size, but may reflect unique differences 
for this patient population that prioritize further study. 

Future studies are needed that implement enhanced training for nurses in the use of a modification of the ePED 
app with families of children with challenging behaviors or use of another intervention in place of the ePED. 



Given parent’s possible frustration from the probing questions, it will be important in future research to gauge 
the parent’s desire for the detailed discharge with the app, before utilizing this approach to discharge. 
Supplementing the ePED app with resources for the nurses on challenging behaviors to better equip them to 
answer parent questions for these complex situations could be a valuable enhancement to the ePED tool. 

Another suggestion for future research is adding in focus groups with the implementation of the ePED in a larger 
sample of children with challenging behaviors would improve understanding about what parents need at the 
time of discharge. Randomized controlled trial design rather than post hoc analyses would also advance the 
state of the science. Given the gap in the literature on discharge for parents of children with challenging 
behaviors, a future mixed-method study with nurse role playing to prepare them for skilled discharge teaching is 
suggested. Furthermore, these parents may need preparation for discharge at a time other than the “last 
minute.” A focus group or individual interviews with parents clearly using qualitative methods to listen to the 
“unfiltered voices” of these parents is critical to creating appropriate discharge teaching and delivering it in a 
way that is most useful for the family. Other possible recommendations include connecting the ePED app to the 
electronic health record and hospital resources, and creating a module for complex needs of families of children 
with challenging behaviors. 

Nurses are in a unique position of having the most interaction with the family during hospitalization. This time 
could incorporate the assessment for potential problems and connecting with appropriate resources (e.g., social 
work, respite care, and behavioral training programs) (Centers for Disease Control and Prevention, 2020). 
Development of an intervention that incorporates assessment of the unique needs that may exist for families of 
children with challenging behaviors would be beneficial. The information gained could also be used in the 
training of nurses (i.e., role playing with parents of children with challenging behaviors) and the provision of 
disease-specific resources that are unique to this population. 

Timing of the discharge teaching must also be taken into consideration. While it is understood that discharge 
teaching should begin early in the hospitalization (Berry et al., 2014), prioritizing this or setting the expectation 
that there will be a day of discharge conversation using the ePED app may be useful. 

The results of this study showed use of the ePED app to guide discharge teaching for the subset of parents of 
children with challenging behaviors was not perceived to be as helpful as usual care and that one size does not 
fit all for discharge teaching. Findings of this study are an important step in the understanding of the challenges 
and opportunities for nurses to engage parents of children with challenging behaviors at the stressful time of 
discharge. 
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