


1


eHealth Parent Education for Hearing Aid Management: A Pilot Randomized Controlled Trial

Karen Muñoz
Guadalupe G. San Miguel
Tyson S. Barrett
Courtney Kasin
Kelsey Baughman
Bailey Reynolds
Caitlyn Ritter
Makynzie Larsen
John J. Whicker
Michael P. Twohig

Utah State University

Corresponding author:
Karen Muñoz
Department of Communicative Disorders and Deaf Education
Utah State University
1000 Old Main Hill
Logan, UT, 84322
karen.munoz@usu.edu

Word count: 5,980



1


Abstract
Objective: Parents frequently experience challenges implementing daily routines important for consistent hearing aid management. Education that supports parents in learning new information and gaining confidence is essential for intervention success. We conducted a pilot study to test an eHealth program to determine if we could implement the program with adherence and affect important behavioral outcomes compared to treatment as usual.  
Design: Randomized controlled trial 
Study sample: Parents of children birth to 42 months who use hearing aids. Eighty-two parents were randomly assigned to the intervention or treatment-as-usual group. Four parents assigned to the intervention group did not continue after baseline testing.
Results: The intervention was delivered successfully with low drop out (10%), high session completion (97%), and high program adherence. The intervention conditions showed significantly greater gains over time for knowledge, confidence, perceptions, and monitoring related to hearing aid management. Significant differences between groups were not observed for hearing aid use time.
Conclusion: We found that we could successfully implement this eHealth program and that it benefitted the participants in terms of knowledge and confidence with skills important for hearing aid management. Future research is needed to determine how to roll programs like this out on a larger scale. 
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eHealth Parent Education for Hearing Aid Management: A Pilot Randomized Controlled Trial
	Childhood hearing loss affects approximately 34 million children globally (World Health Organization, 2020). The diagnosis is often unanticipated by parents and for many, hearing loss is identified in infancy through newborn hearing screening and hearing aids provided shortly thereafter. Early and consistent access to sound through appropriately fitted hearing aids is critical for spoken language development (McCreery et al., 2013; Ching et al., 2013). Parents, however, frequently experience challenges learning how to manage the hearing aids and implement daily routines important for consistent maintenance and use of the devices. Education that supports parents in learning new information and gaining confidence in their role is an essential component of intervention. An eHealth approach to supplement typical audiology services may provide benefits in the delivery of vital support for parents as they learn to engage in new habits to help their child. 
	Parents experience varying levels of difficulty, depending on their barriers, managing hearing aid use and monitoring device function. Parents have reported a range of challenges such as, frustration in keeping the hearing aids on their child and a lack of confidence knowing how to manage the hearing aids, and they have indicated that they want more learning support (Muñoz et al., 2014; Muñoz et al., 2016; Muñoz et al., 2019). Hours of hearing aid use varies widely among young children, typically falling below recommendations (Muñoz et al., 2015; Walker et al., 2013; Jones et al., 2013) with parent report often overestimating hours of use when compared to hearing aid datalogging (Walker et al., 2015).  This is concerning because research has found that children have better language outcomes when they wear their hearing aids 10 or more hours per day (Tomblin et al., 2015). 
Various factors likely contribute to parents’ difficulty in managing hearing aids within their daily routines. Education on hearing aid management is often provided when parents are experiencing difficult emotions (Kurtzer-White & Luterman, 2003), raising considerations for later parent recall of the information (Watermeyer, Kanji, & Cohen, 2012), and this may negatively influence their ability to relay information to other caregivers. It is also important to recognize that behavior change can be difficult. Even when the changes are desired, individuals can experience barriers that derail their ability to act on intervention recommendations or persist when faced with challenging situations (Rollnick, Miller, & Butler, 2008). Furthermore, professional practice guidelines do not directly address parent education beyond listing topics to discuss (American Speech-Language-Hearing Association, 2020; American Academy of Audiology, 2013), likely rendering vast differences in the extent of education and support parents receive during audiology appointments. 
Supplemental remote support may improve parent engagement and success with home routines. Muñoz et al., (2016) found that families struggling with hearing aid use were receptive to remote support and hearing aid use increased when barriers were addressed. eHealth, a broad term for remote services to address health-related needs, can offer flexible opportunities for parents to access hearing aid education and support. Supportive accountability theory is a model that includes human interaction within eHealth interventions to increase adherence with the program (Mohr et al., 2011). Social support, that is interaction with a person, is an important feature of this model, and can include phone, email and/or text interaction, because human factors (e.g., accountability, legitimacy, bond) can influence adherence to the educational program. eHealth can offer timely access to education and mitigate challenges parents may experience with attending in-person appointments (e.g., transportation problems, health issues) making travel to a clinic for services difficult (e.g., Coco et al., 2016). Furthermore, the recent global pandemic (COVID-19) has underscored the critical importance of having effective remote delivery options within audiology services. To address parent needs for education that supports development of hearing aid management routines, we conducted a pilot study of a supplemental eHealth program. The purpose of our study was to explore the adherence of program implementation, and to assess for differences between treatment as usual (TAU) and an eHealth education program in addition to TAU on hours of hearing aid use and parent outcomes for hearing aid management knowledge, perceptions, confidence, and monitoring.  
Methods
Participants
Participants, one parent per family, were recruited via flyers posted on Facebook, Google advertisements, in clinics, word of mouth, and through state Early Hearing Detection and Intervention programs from September 2019 to August 2020. Thus, about half of this study occurred during the COVID-19 outbreak in the USA. Parents were included if they had a child with a behind-the-ear hearing aid, aged 42 months or younger, had access to the internet, and if they were proficient in English. Parents were excluded from the study if their child did not have hearing aids, used another type of amplification device exclusively (i.e., cochlear implants, bone conduction hearing aid), or did not have access to the internet. Participants were given an incentive ($50 Amazon eGift card) for their time to complete study surveys that took place at four timepoints (i.e., baseline, four weeks, eight weeks, twelve weeks); the study was funded through a Utah State University Research Catalyst grant. A total of 82 parents were included in the study with 41 parents being randomized to the intervention group and 41 randomized to the TAU group (see Supplementary Figure 1; CONSORT checklist Supplementary Table 1). The study planned to recruit 100 participants; however, due to COVID inquiries to participate slowed down significantly and the decision was made to end recruitment. Of the 41 participants allocated to the intervention, 37 received the intervention, completed post-treatment, and follow-up assessments (n = 4 lost to follow-up). One participant discontinued the intervention prior to post-treatment but provided data at post-treatment and follow-up (i.e., that individual received a “lower dose” of the intervention). All 41 participants in the TAU group completed post-treatment and follow-up assessments.
Procedure
Study procedures were approved by the Utah State University institutional review board. After participants were deemed eligible, they were sent the link to the consent form via email or text to sign electronically. Participants then completed a child and family demographic form and baseline measures online via REDCap, an online survey platform. Once completed, participants were randomly assigned to the intervention or TAU. Throughout the duration of the study, the allocations and randomizations were conducted by the same psychology graduate students who was blinded to the allocation up until interventions were assigned. A separate psychology graduate student prepared the simple randomization that was completed using an online random number generator to create a list of participant identifiers randomly assigned to one of two equally sized conditions (i.e., intervention vs. TAU). After randomization, participants were sent an email containing their incentive for completing the baseline assessments and were informed of their group allocation. If the participant was randomized into the intervention condition, they were assigned a coach from the research team. The coaches included a faculty member who is a licensed pediatric audiologist and five audiology graduate students. Coaches received guidance from a member of the research team, Dr. Twohig, a licensed psychologist, on effective methods for guiding parents in identifying and addressing challenges they are experiencing related to hearing aid management. Participants in both groups completed the measures at four time points (i.e., baseline, 4 weeks, 8 weeks, 12 weeks); the eight-week timepoint was post-intervention, and 12-week timepoint was one month follow-up. Incentives were sent after each assessment timepoint. At the conclusion of the study, participants randomized into the TAU condition were given the option to participate in the intervention. Six participants from the TAU condition decided to opt-in for the intervention at the conclusion of the study. No data were collected on these six participants.  
Intervention
The eHealth Program (intervention) was six weeks in duration and included weekly phone check-ins and watching a series of eight videos, two videos per week during weeks two through five (available on www.heartolearn.org). The video series was developed by the research team using health literacy principles to support understanding of the information (e.g., narrating and captioning the content), short segments to facilitate re-watching information, and insights from professional and parent focus groups (Whicker et al., 2020) to provide parents with information and instruction to support their engagement in hearing aid management. See Table 1 for the video sequence and participant time commitment. During session 1, the coach introduced themselves to the participant, described the program, inquired as to the participant’s motivation to be involved in the study, and collaborated on goal development based on the participant’s immediate priorities. For sessions two through five, coaches asked three open-ended questions (i.e., “what did you like about these tutorials, what did you learn from these tutorials that you did not know before, and what questions do you have after watching these tutorials”) regarding the participants’ experience with the video tutorials assigned for the respective session, explored progress on their goals, and supported participant’s in their problem-solving process, if applicable. Flexibility was built into the manual, but the predetermined questions served as the base of the call. The final session was devoted to reviewing participant’s views on their goals and developing a plan of action for their continued management of hearing care for their child.  Participants received a text reminder the day before their scheduled call, unless the call was on a Monday then the participant would receive the reminder on the previous Friday.
Measures
Four measures were used to assess the parent outcomes important to the intervention. Items are available in the tables in Supplemental Information online.
Hearing Management Knowledge is a 15-item self-reported questionnaire, developed by the research team, that used a rating scale to determine the level of understanding (1=very poor; 2=poor; 3=fair; 4=good; 5=very good). Items were modified from a previous study (Muñoz et al., 2016) to assess the level of understanding parents have as to why each item is important (e.g., “clean earwax out of my child’s earmolds”). 
Parent Perceptions is a 17-item self-reported measure that used a rating scale to determine extent of agreement (1=strongly disagree; 2=disagree; 3=somewhat disagree; 4=somewhat agree; 5=agree; 6=strongly agree) that was developed by the research team. Items were modified from a previous study (Muñoz et al., 2015) to investigate parent perceptions in reference to hearing aid benefit, hearing aid use and confidence. Herein, this is referred to as parent perceptions (e.g., “I accept that my child has a hearing loss”) for the items ranked from 1 – 6 while the items on a scale of 0 to 100 is referred to as confidence (e.g., “putting the hearing aid on my child”).
Hearing Aid Monitoring is a 6-item is a self-reported measure developed by the research team. Responses indicated frequency of task performance (i.e., not yet; when needed; weekly, daily; other). Items were modified from a previous study (Muñoz et al., 2019) to assess how often and the method parent uses to examine their child’s hearing aid (e.g., “check sound quality is the listening tube”). 
Treatment Received is a 12-item questionnaire, developed by the research team, designed to describe elements of treatment as usual (e.g., number of audiology appointments) and to obtain hearing aid use data. 

Analysis
Three core analyses were used to assess the effect of the intervention on the various measures. First, groups were compared at baseline using Chi-square (and when necessary based on assumptions, the Fisher’s Exact test) and Wilcoxon Rank Sum tests. Standardized effect sizes (Cramer’s V for the Chi-square tests and r for the Wilcoxon Rank Sum tests) are reported for each test. This was done for each item for the demographics, and each measure (knowledge, perceptions, confidence, monitoring, and treatment received). Next, linear mixed effects models were used to test for differential changes over time between the intervention and TAU groups. These analyses used the summed scores of each measure predicted by the group, time point, and the interaction of group and timepoint. Ultimately, the interaction was the estimate of interest as it provides information on whether the change over time depends on the group (i.e., differential change over time by group). The interactions are shown visually to highlight the trajectories of both groups. Lastly, to assess final differences measured in the study (at week 12), Chi-square (and again when necessary based on assumptions, the Fisher’s Exact test) and Wilcoxon Rank Sum tests were used to compare differences between the groups at week 12 (the final time point). Standardized effect sizes (Cramer’s V for the Chi-square tests and r for the Wilcoxon Rank Sum tests) are reported for each test for week 12.
Notably, of the 82 participants that were randomized into groups, four did not complete any time points beyond baseline and one discontinued the intervention. The four without baseline were dropped from the analyses. The individuals that discontinued the intervention provided data just for the baseline for the linear mixed effects models. As a check, the four without baseline data were compared to the rest of the sample to assess if any characteristic predicted drop out. The four were similar in all variables to the general distribution of each demographic characteristic and were similar to all other measures. 
All analyses were completed R version 4.0.2 (R Core Team, 2020) using the tidyverse, gtsummary, and effectsize packages (Ben-Shachar & Lüdecke, 2020; Sjoberg, Curry, Hannum, Whiting, & Zabor, 2020; Wickham et al., 2019). All data, code, and output for this project can be found at osf.io/xxxx.
Results
Parents from 36 states and 2 countries (Ireland and Canada) participated in the study (see Table 2 for demographic information). Parents responded to 11 items related to the audiology services they received prior to entering the study (see Supplementary Table 2). Just over half (54%) in each group were given information on parent support organizations, and local parent-to-parent groups for hearing loss were provided for some (intervention 32%; TAU 41%); however, some parents indicated they received no information on support services (intervention 43%; TAU 27%). Parents reported the hearing aid management tools that were provided by their audiologist, including a listening tube (intervention 78%; TAU 76%), battery tester (intervention 70%; TAU 39%), air blower to remove moisture from earmold tubing (intervention 73%; TAU 68%), and a cleaning tool to remove earwax (intervention 89%, TAU 93%).
Program Adherence
Ninety percent (37/41) of the participants in the intervention group completed the study, and of those 36 (97%) completed all six phone calls, suggesting acceptability of the eHealth educational intervention. One participant in the intervention group completed two out of the six phone calls. Although participants in the intervention group were asked if they had watched the assigned videos during the phone check-ins, there was no official record of which participants completed this task.
To explore the fidelity (i.e., adherence to program protocols) of the intervention, 20% of audio sessions were randomly chosen and reviewed by raters familiar with the intervention objectives using a scoring sheet. Specifically, of the 216 voice recorded sessions, 7 audio files from each call (e.g., call 1, call 2, call 3) were selected at random from different participants. This was done with an online random number generator used to create one list of random numbers between 1 – 37 (i.e., used to label participants who have attended at least one session) without replacement. Two members of the research team that did not provide the coaching completed the scoring. The scoring was based on the use of counseling skills (i.e., asking open-ended questions, validating and responding to emotions) throughout the call and completion of the three intervention objectives (i.e., asked what was helpful about the program, goals moving forward and anticipated challenges going forward). Each item was scored ‘1’ if the coach enacted the behavior and ‘0’ if the behavior never happened. Both raters had 100% agreement that each randomly selected call was conducted with the use of counseling skills and completed all intervention objectives (total score = 4).
Baseline Comparisons
The groups were compared at baseline to determine similarities/differences. There were no statistically significant differences between the intervention and the TAU groups at baseline, except for on two items. One knowledge item, getting loaner hearing aids if my child’s hearing aids are sent for repair, was different (p = 0.008); more parents in the TAU group rated their understanding as good or very good (61%) compared to the intervention group (54%), and one hearing aid maintenance tools item, battery tester (p = 0.011); more parents in the intervention group had a battery tester (70%) compared to the TAU group (39%).
Hearing Aid Use
	Parents reported hearing aid use four times (i.e., baseline, four weeks, eight weeks, twelve weeks) based on their perception, and when average daily hours per use from data logging was provided to them by their audiologist. Few parents reported that they have received data logging from their audiologist (Intervention n = 7; TAU n = 9). On average, for the data logged time, the intervention group went from 8 hours a day to nearly 11 hours while the TAU group went from 6.5 hours to almost 8.5 hours a day. Similarly, for parent reported time, the intervention group went from just over 9 hours to almost 9.5 hours while the TAU group went from 7.6 hours to 8.4 hours. Given both groups experienced a slight increase over the 12 weeks in both the parent reported and data logged hours of hearing aid use, no differences emerged between the groups (ps > .250).
Parent Outcomes
Two research questions guided the assessment of the four parent outcome measures. First, is there a differential change over time (i.e., baseline, 8-weeks [post-intervention], 12 weeks [one month after intervention]) based on group? That is, does the intervention group improve over time in ways that the TAU group does not? Second, were there significant differences between the groups at the end of the study (week 12). This second question is more of a snapshot of how the groups ended the study.
Differential Change Over Time. First, to assess change over time, and how that change over time may differ by group, four linear mixed effects models were used to assess the change over time for each of the parent outcome measures. For knowledge, there was a significant interaction effect (p = .008), showing the intervention group increasing from baseline at week 8 and week 12 compared to the TAU group (see Figure 2 panel A). For parent perceptions, it appeared to have what could be an interaction effect (p = .065). Again, a similar pattern emerges where the intervention group, although similar at baseline, is higher at week 8 and week 12 compared to the TAU group (see Figure 2 panel B). For the confidence measure, there was a clear significant interaction (p = .004). As with the knowledge and parent perception measures, the confidence measure showed a similar pattern of similar values at baseline for the groups but higher week 8 and week 12 for the intervention group (see Figure 2 panel C). Lastly, the monitoring measure, again showed a similar pattern with an interaction (p = .004; see Figure 2 panel D). 
Differences at Week 12. A major aspect of the study is to assess differences at the end of the intervention. Herein, Chi-square (and when necessary Fisher’s Exact test), as well as Wilcoxon Rank Sum tests were used based on the type of measure being assessed. Knowledge measures at week 12 is shown in Supplementary Table 3 with associated hypothesis tests. Five of the individual items showed significant differences (p < .05) between the groups. For the summed score of knowledge, there was a significant difference (p = .001) with a large effect size (Cohen’s d = 0.73). Parent perception measures are shown in Supplementary Table 4 with associated hypothesis tests. No individual items were significant (ps > .110). The summed score was possibly significant (p = .059) with small effect size (Cohen’s d = 0.35). As for the confidence measures, five of the items were significant at alpha of .05 (see Supplementary Table 5). The summed score for confidence was significant (p = .042) with a moderate effect size (Cohen’s d = 0.60). Finally, of the monitoring measures, as shown in Supplementary Table 6, one item was significantly different between the groups (p = .006). The summed score was not significantly different between the groups (p = .100) with a small effect size (Cohen’s d = 0.35) although this effect should be considered in light of the intervention group having started somewhat lower than the TAU group at baseline. Tables 3-6 are available online as supplemental information.
Discussion
	The current study investigated parent acceptance of and outcomes from a six-week supplemental eHealth education and support program for hearing aid management compared to parents who received TAU only. The eHealth program was conducted with a high level of fidelity among coaches, and parents in the intervention group were responsive to the eHealth program. They watched the videos and engaged in the coaching phone calls. All parents completed questionnaires at four time points (i.e., baseline, 4 weeks, 8 weeks, 12 weeks). Results showed that from baseline to 12 weeks, parents in the intervention group had more gains in knowledge, perceptions, confidence, and monitoring related to hearing aid management than parents in the TAU group. Hearing aid use increased over the time points for both groups and group differences were not significant. These findings from the pilot study suggest that this supplemental eHealth education and support program is beneficial for parents and can improve parents’ daily hearing aid management routines.
	Parents are key partners in the intervention process, and their engagement is critical as they are with their child each day. Parents can be poised to be more effective when they have an understanding of why it is important for them to attend to various tasks to help their child hear. For children to have audibility they need well-functioning hearing aids (McCreery et al., 2013) and troubleshooting problems (e.g., wax blockage) is part of hearing aid management. Of the parents in the intervention group, 95% reported good or very good understanding of why troubleshooting hearing aid problems is important compared to 70% in the TAU group at the end of the study. Confidence with skills is also important for tackling daily hearing aid routines, such as completing a listening check to determine if the hearing aid is functioning properly. At the end of the study 38% of parents in the intervention group reported doing a daily check, compared to 10% of parents in the TAU group. While the intervention helped, most parents are not doing daily listening checks. This may be influenced by various factors; however, one concern is approximately one-quarter of the parents in each group did not have a listening tube. Investing time in supporting parents and making sure they have the tools they need, can help parents to integrate hearing aid management habits into their daily lives, and this can offer developmental benefits for children. Research with adults who use hearing aids found improved knowledge and self-efficacy with multimedia education and m-health programs (Ferguson et al., 2016; Gomez & Ferguson, 2020; Ferguson et al., 2020), providing further support of the importance of offering programs that address hearing aid management.
Improvement in parent knowledge and confidence is important for hearing aid management; however, this alone may not result in increased hours of hearing aid use. Hearing aid use differences were not observed as both groups reported increased use over the time of the study. It should be noted that there was broad variability in hours of use within both groups, and most parents reported their perception of use as they did not have data logging results from their audiologist and as such, the hours reported may be an over-estimation of use. Walker and colleagues (2013) found that on average, parents over-estimate use on average by two hours. In the intervention group, 75% of parents indicated they had a good or very good understanding of why it is important to know their child’s hearing aid data logging results, compared to 39% of parents in the TAU group. Incorporating data logging into parent education would address an important gap by helping parents identify problems with use and determine solutions they can implement.  
	eHealth offers opportunities to support parents in hearing aid management. Our study shows feasibility of delivery and acceptability for parents, as well as provides some data on benefits of providing supplemental education and support for parents, beyond treatment as usual. This is particularly salient in the current environment with the COVID-19 pandemic. Treatment needs for children with hearing loss have not changed, and development cannot wait for in-person visits. This study has clinical implications as audiologists may be interested in including supplemental eHealth support in their practice. Our study used instructional videos, developed by our research team, that are freely available (www.heartolearn.org) to support parent learning and retention. 
Supportive accountability was a factor in this study and provided valuable human factors to encourage engagement and improve adherence. Supportive accountability (Mohr et al., 2011) incorporates human interaction into eHealth delivery, and in the current study participants were accountable to the homework (i.e., videos) as they were discussed in the weekly phone calls.  Key factors in communication during coaching phone calls included having unconditional positive regard for the parents, asking open-ended questions to understand their concerns and challenges, responding to their emotions, guiding parents as they identify meaningful goals and determine steps that they feel ready and capable of taking in addressing their hearing aid management struggles. The weekly calls also served to provide accountability in the process. The majority of the coaching calls were conducted by graduate students, were on average 10 minutes in duration, and were provided for six consecutive weeks—representing minimal additional commitment for audiologists while yielding important benefits for parents.
Limitations and Future Directions
	Although we sought to recruit a diverse sample of parents of children who use hearing aids, our sample was not representative of the population. The majority of the parents were White, college educated, and had a fairly high-income level. The study was limited to English-speaking parents of children who use behind-the-ear hearing aids. Future research is needed that includes a more diverse demographic, as well as parents with children who use other types of hearing devices. This study illustrated benefits of a structured educational program and frequent (weekly) coaching to help parents address barriers; however, it did not sufficiently address problems with hearing aid use. The length of the eHealth program and the scope of support offered may have been insufficient to address problems and increase hours of hearing aid use. Parents had to wait for the weekly scheduled call to talk, and there may be benefit in providing support that is more dynamic and addresses a broader range of treatment adherence barriers. 
Future research is needed to further explore frequency and type of support to best target parent needs. 
Furthermore, as a pilot study, there was not an active control group and the sample was designed to detect a moderate-to-large effect size at each time point, which may have produced under-powered analysis in some cases where the true effect size was smaller. This was also the reason an adjustment for the multiple comparisons was not used (i.e., an adjustment would further lower power). As such, significance was not the focus of the paper but rather general patterns of effect and the size of those effects.
	Overall, outcomes were better for the intervention group compared to the treatment-as-usual group. The findings suggest the eHealth program provided benefit to parents for hearing aid management. Future research is needed to better understand variables that influence parent behavior and mechanisms to help parents achieve effective routines. 
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Table 1. eHealth intervention schedule

	Week
	Weekly Activity
	Minutes
	Weekly Total

	
	Video 1
	Video 2
	Videos
	Call
	

	1
	Initial phone call
	
	
	15-30

	2
	Coping and Planning 
	Developing new Routines
	30
	10
	40

	3
	Hearing Aid Care Guide 
	Hearing Aid Use
	20
	10
	30

	4
	Signs of Hearing Difficulty 
	Hearing Aid Batteries
	9
	10
	19

	5
	Hearing Aid Settings 
	Teaching Others
	11
	10
	21

	6
	Final phone call
	
	
	15-30





Table 2. Parent demographic information

	
Demographic Characteristics
	Intervention Group
(N = 37)
	TAU Group
(N = 41)
	
p

	
	% (n)
	Median (IQR)
	% (n)
	Median (IQR)
	

	Child age - in months
	
	12 (6, 24)
	
	18 (8,25)
	0.3

	Child gender - female
	38 (14)
	
	46 (19)
	
	0.6

	Hearing loss laterality
	
	
	
	
	0.080

	     Right ear only
	3 (1)
	
	2 (1)
	
	

	     Left ear only
	16 (6)
	
	2 (1)
	
	

	     Both ears
	81 (30)
	
	95 (39)
	
	

	Hearing loss degree**
	
	
	
	
	0.5

	     Mild
	14 (5)
	
	27 (11)
	
	

	     Moderate
	57 (21)
	
	51 (21)
	
	

	     Severe
	19 (7)
	
	12 (5)
	
	

	     Profound
	11 (4)
	
	10 (4)
	
	

	     I am not sure
	0 (0)
	
	0 (0)
	
	

	Additional disabilities - yes
	30 (11)
	
	34 (14)
	
	0.9

	Primary mode of communication
	
	
	
	
	0.3

	     Spoken language
	95 (35)
	
	85 (35)
	
	

	     Sign language
	5 (2)
	
	15 (6)
	
	

	Child race
	
	
	
	
	0.6

	     White
	76 (28)
	
	78 (32)
	
	

	     Latinx/Hispanic
	5 (2)
	
	12 (5)
	
	

	     Multiracial
	11 (4)
	
	5 (2)
	
	

	     Black
	3 (1)
	
	2 (1)
	
	

	     Native American*
	3 (1)
	
	0 (0)
	
	

	     Asian
	0 (0)
	
	2 (1)
	
	

	     Prefer not to answer
	3 (1)
	
	0 (0)
	
	

	Relationship to child 
	
	
	
	
	0.2

	     Mother
	89 (33)
	
	98 (40)
	
	

	     Father
	11 (4)
	
	2 (1)
	
	

	Caregiver race
	
	
	
	
	0.6

	     White
	78 (29)
	
	85 (35)
	
	

	     Latinx/Hispanic
	5 (2)
	
	10 (4)
	
	

	     Multiracial
	5 (2)
	
	0 (0)
	
	

	     Black
	3 (1)
	
	2(1)
	
	

	     Asian
	3 (1)
	
	2 (1)
	
	

	     Native American*
	3 (1)
	
	0 (0)
	
	

	     Prefer not to answer
	3 (1)
	
	0 (0)
	
	

	Caregiver education
	
	
	
	
	0.088

	     College education
	43 (16)
	
	63 (26)
	
	

	     Graduate degree
	38 (14)
	
	20 (8)
	
	

	     High school graduate
	16 (6)
	
	7 (3)
	
	

	     Partial college (at least one year)
	3 (1)
	
	10 (4)
	
	

	Family annual income
	
	
	
	
	0.5

	     More than $80,000
	49 (18)
	
	49 (20)
	
	

	     $41,000 to $80,000
	27 (10)
	
	34 (14)
	
	

	     Less than $20,000
	14 (5)
	
	7 (3) 
	
	

	     $21,000 to $40,000
	5 (2)
	
	0 (0)
	
	

	     Prefer not to answer
	5 (2)
	
	10 (4)
	
	


*includes American Indian, Alaskan Native, Indigenous; **parents selected the category for their child's hearing loss, the category of "I don't know" was included; IQR: interquartile range (middle 50%)

 


[image: Chart, line chart

Description automatically generated]
Figure 2. Change over time for both the intervention and TAU groups, with the error bars showing +/- 1 standard error of the mean.
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Table 2. Audiology services received at baseline
 
	Service Description
	Intervention Group
(N = 37)
	Control Group
(N = 41)
	p

	
	% (n)
	Median (IQR)
	% (n)
	Median (IQR)
	

	Number of appointments since fitting
	
	5 (1, 10)
	
	4 (1, 8)
	0.6

	Audiologist has shared data logging results
	19 (7)
	
	22 (9)
	
	>0.9

	RECD has been measured*
	24 (9)
	
	15 (6)
	
	0.3

	          I am not sure
	49 (18)
	
	66 (27)
	
	

	          Not yet
	27 (10)
	
	20 (8)
	
	

	Earmolds have been replaced
	76 (28)
	
	71 (29)
	
	0.8

	Aided speech perception testing has been done**
	46 (17)
	
	46 (19)
	
	0.7

	          I am not sure
	5 (2)
	
	5 (2)
	
	

	          Not yet
	38 (14)
	
	29 (12)
	
	

	          My child is less than 6 months of age
	11 (4)
	
	20 (8)
	
	

	Hearing aid has been sent for repair
	19 (7)
	
	17 (7)
	
	>0.9

	          A loaner hearing aid was provided
	43 (3)
	
	57 (4)
	
	>0.9

	Information provided on how to meet other parents
	51 (19)
	
	63 (26)
	
	0.4

	          Have spoken with other parents
	53 (10)
	
	65 (17)
	
	0.6

	Provided information on parent support organizations
	54 (20)
	
	54 (22)
	
	>0.9

	Audiologist taught about hearing by (all that apply)
	
	
	
	
	

	           Addressing during appointment
	86 (32)
	
	88 (36)
	
	>0.9

	           Providing links to online information
	27 (10)
	
	27 (11)
	
	>0.9

	           Providing written information
	54 (20)
	
	59 (24)
	
	0.9

	           Other teaching method
	5 (2)
	
	2 (1)
	
	0.6

	           Has not taught me
	11 (4)
	
	10 (4)
	
	>0.9

	Support services shared (all that apply)
	
	
	
	
	

	           Local parent-to-parent group for hearing loss
	32 (12)
	
	41 (17)
	
	0.6

	           Counseling services
	5 (2)
	
	17 (7)
	
	0.2

	           Online parent support resources
	27 (10)
	
	34 (14)
	
	0.7

	           Other
	16 (6)
	
	20 (8)
	
	>0.9

	           None
	43 (16)
	
	27 (11)
	
	0.2


* RECD (real-ear-to-couple-difference); explanation provided: “the RECD is used to program your child’s hearing aids. To get this measurement, the audiologist puts a soft tube in your child’s ear beside the earmold. Then, the audiologist adjusts the hearing aid settings on the computer.”
** Explanation provided: “For children over 6 months of age, the audiologist can test how your child hears speech with the hearing aids on in the sound booth.



Table 3. Knowledge at 12 weeks post-baseline

	Knowledge Items
Level of understanding of why each item is important
	Intervention Group
(N = 37)
	Control Group
(N = 41)
	
p

	
	% (n)
	% (n)
	

	
	Poor
	Fair
	Good
	Poor
	Fair
	Good
	

	Observe child’s response to sound
	0 (0)
	0 (0)
	100 (37)
	0 (0)
	10 (4)
	90 (37)
	0.14

	Check HA are working each day
	0 (0)
	0 (0)
	100 (37)
	7 (3)
	7 (3)
	86 (35)
	0.075

	Have child wear HA consistently
	0 (0)
	0 (0)
	100 (37)
	0 (0)
	7 (3)
	92 (30)
	0.092

	Clean earwax out of earmolds
	0 (0)
	0 (0)
	100 (37)
	2 (1)
	7 (3)
	90 (37)
	0.3

	Check how child’s earmolds are fitting 
	0 (0)
	0 (0)
	100 (37)
	2 (1)
	10 (4)
	88 (36)
	0.045*

	Tell others about child’s hearing loss
	0 (0)
	0 (0)
	100 (37)
	2 (1)
	12 (5)
	85 (35)
	0.078

	Teach others to put HA on child
	0 (0)
	3 (1)
	97 (36)
	2 (1)
	10 (4)
	88 (36)
	0.12

	Check the HA batteries
	5 (2)
	0 (0)
	95 (35)
	0 (0)
	7 (3)
	93 (38)
	0.011*

	HA settings checked with new earmolds
	0 (0)
	5(2)
	94 (35)
	14 (6)
	15 (6)
	70 (29)
	0.026*

	Troubleshoot problems with HA
	0 (0)
	5 (2)
	95 (35)
	7 (3)
	22 (9)
	70 (29)
	0.040*

	Determine when child has trouble hearing
	0 (0)
	8 (3)
	91 (34)
	7 (3)
	20 (8)
	73 (30)
	0.063

	Help child to hear in noisy places
	3 (1)
	8 (3)
	89 (33)
	10 (4)
	12 (5)
	78 (32)
	0.6

	Monitor for changes in hearing levels
	0 (0)
	11 (4)
	89 (33)
	7 (3)
	20 (8)
	73 (30)
	0.2

	Get loaner HA if child’s aids sent for repair
	11 (4)
	5 (2)
	84 (31)
	12 (5)
	15 (6)
	73 (30)
	0.3

	Know HA use data logging results
	0 (0)
	24 (9)
	75 (28)
	27 (11)
	34 (14)
	39 (16)
	0.003*


Rating scale (1=very poor; 2=poor; 3=fair; 4=good; 5=very good); ratings were combined for 1/2 and 4/5
HA: hearing aids
* p < .05



Table 4. Perceptions at 12 weeks post-baseline

	
Statements
	Intervention Group
(N = 37)
	Control Group
(N = 41)
	
p

	
	Disagree
	Agree
	Disagree
	Agree
	

	
	% (n)
	% (n)
	

	My child hears better with the hearing aids
	5 (2)
	97 (35)
	15 (6)
	85 (35)
	0.11

	My child needs to use the hearing aids
	3 (1)
	97 (36)
	2 (1)
	98 (40)
	0.2

	I talk about the hearing loss with extended family
	3 (1)
	97 (36)
	5 (2)
	95 (39)
	0.9

	I talk about my child’s hearing loss with friends
	5 (2)
	97 (35)
	2 (1)
	95 (39)
	0.4

	I accept that my child has a hearing loss
	0 (0)
	100 (37)
	0 (0)
	100 (41)
	0.7

	I try to hide my child’s hearing aids
	95 (35)
	5 (2)
	93 (38)
	7 (3)
	0.11

	I am comfortable with bright colored earmolds
	8 (3)
	92 (34)
	7 (3)
	93 (38)
	0.5

	It is important to wear the hearing aids every day
	0 (0)
	100 (37)
	2 (1)
	98 (40)
	0.14


Rating scale (1=strongly disagree; 2=disagree; 3=somewhat disagree; 4=somewhat agree; 5=agree; 6=strongly agree); ratings combined for 1/2/3 and 4/5/6









Table 5. Confidence at 12 weeks post-baseline

	
Items
	Intervention Group
(N=37)
	Control Group
(N=41)
	
p

	
	Median (IQR)
	

	Putting the HA on my child
	100 (100, 100)
	100 (90, 100)
	0.006*

	Checking HA to make sure it is working
	100 (90, 100)
	95 (80, 100)
	0.093

	Changing the HA battery
	100 (100, 100)
	100 (100, 100)
	0.011*

	Teaching others to put the HA on my child
	95 (90, 100)
	95 (80, 100)
	0.2

	Teaching others to check that HA is working
	95 (85, 100)
	90 (70, 100)
	0.032*

	Teaching others to change the battery
	100 (100, 100)
	100 (80, 100)
	0.012*

	Explaining my child’s hearing loss to others
	95 (90, 100)
	95 (90, 100)
	0.2

	Explaining to others importance of wearing HA
	100 (100, 100)
	100 (90, 100)
	0.012*

	Knowing how to observe what child can/can’t hear
	90 (80, 98)
	90 (65, 95)
	0.2


Rating scale (0=not confident at all; 100= completely confident); HA: hearing aid; IQR: interquartile range
* p < .05




Table 6. Monitoring at 12 weeks post-baseline

	
Frequency checked
	
Group
	% (n)
	
p

	
	
	Not yet
	When needed
	Weekly
	Daily
	Other
	

	Physical condition: HA
	I
	0 (0)
	3 (1)
	14 (5)
	84 (31)
	0 (0)
	0.2

	
	C
	0 (0)
	10 (4)
	24 (10)
	66 (27)
	0 (0)
	

	Physical condition: EM
	I
	0 (0)
	3 (1)
	11 (4)
	86 (32)
	0 (0)
	0.3

	
	C
	0 (0)
	2 (1)
	24 (10)
	73 (30)
	0 (0)
	

	Battery function
	I
	3 (1)
	16 (6)
	19 (7)
	62 (23)
	0 (0)
	0.8

	
	C
	15 (2)
	10 (4)
	17 (7)
	68 (28)
	0 (0)
	

	Sound quality (listening tube)
	I
	8 (3)
	19 (7)
	27 (10)
	38 (14)
	8 (3)
	0.006*

	
	C
	22 (9)
	29 (12)
	39 (16)
	10 (4)
	0 (0)
	

	Earmold Fit

	I
	0 (0)
	5 (2)
	5 (2)
	89 (33)
	0 (0)
	0.5

	
	C
	0 (0)
	10 (4)
	12 (5)
	78 (32)
	0 (0)
	


I: Intervention group (N = 37); C: Control group (N = 41); HA: hearing aid; EM: earmold
* p < .05














Figure 1. CONSORT flow diagram of participant flow and attrition Allocation
Follow-up assessment (n = 37)
Analysis
Analysed (n = 41)
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Post
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Post TAU assessment (n = 41)
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· Received allocated intervention (n = 37)
· Did not receive allocated intervention (lost to follow up) (n = 4)
Post intervention assessment (n = 37) 
· Discontinued intervention (n = 1)
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· Not meeting inclusion criteria (n = 5)
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