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Introduction: Mental health issues have been on the rise among children and adolescents, and digital parenting programs have shown promising outcomes. However, there is limited research on the potential efficacy of utilizing chatbots to promote parental skills. This study aimed to understand whether parents learn from a parenting chatbot micro intervention, to assess the overall efficacy of the intervention, and to explore the user characteristics of the participants, including parental busyness, assumptions about parenting, and qualitative engagement with the chatbot.

Methods: A sample of 170 parents with at least one child between 2–11 years old were recruited. A randomized control trial was conducted. Participants in the experimental group accessed a 15-min intervention that taught how to utilize positive attention and praise to promote positive behaviors in their children, while the control group remained on a waiting list.

Results: Results showed that participants engaged with a brief AI-based chatbot intervention and were able to learn effective praising skills. Although scores moved in the expected direction, there were no significant differences by condition in the praising knowledge reported by parents, perceived changes in disruptive behaviors, or parenting self-efficacy, from pre-intervention to 24-hour follow-up.

Discussion: The results provided insight to understand how parents engaged with the chatbot and suggests that, in general, brief, self-guided, digital interventions can promote learning in parents. It is possible that a higher dose of intervention may be needed to obtain a therapeutic change in parents. Further research implications on chatbots for parenting skills are discussed.
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Introduction

Mental health issues among the child and adolescent population have been on the rise (1), and this trend has increased in recent years due to the consequences of COVID-19, such as social isolation and stress (2, 5). Problem behaviors are one of the most common disorders among children and adolescents (4–6), and parenting programs are found to be effective in reducing disruptive behaviors (7–10). However, parents usually face barriers to accessing effective treatment (11); therefore, digital mental health has become a promising and popular source of mental health support (12).

Digital parenting programs have shown promising outcomes in effectively treating behavioral problems in children and adolescents (13). Compared to face-to-face therapy, digital delivery has shown higher potential for consistency and protocol adherence, although it faces challenges in user retention (14). Since users tend to report valuing the inclusion of chat features, and interactive digital parent training programs have obtained larger effect sizes compared to non-interactive ones (15, 16), chatbots could help improve the delivery of digital parenting programs. Chatbots are computer-based programs that utilize artificial intelligence (AI) to communicate with people through text or voice and have the potential to deliver mental health interventions to a vast array of populations (i.e., adolescents and adults) (17).

Chatbots for mental health in adults have shown distinctive qualities compared to other digital interventions (18–21). However, the literature on parenting chatbots is still limited. A chatbot was designed to guide parents of newborn and preterm babies concerning stress, sleep, and nutrition (22). The chatbot reproduced human-like conversations and captured open-ended dialogs about the parents’ experiences. Overall, participants found it useful and reported having a positive experience. Parenting chatbots have also offered tools for depression screening and relaxation exercises (23). Other chatbots have focused on increasing parental involvement in their children’s education (24) and setting up interactive stories to help promote bonding between parents and their children (25).

Single-session interventions for parents have shown promising results for managing children and adolescents’ mental health problems, including anxiety (26), depression (27), and behavioral problems (28–30). These brief approaches may help to address barriers in parental engagement, such as time and scheduling constraints, geographical distance, childcare provision, and financial cost (27). However, research on parenting single-session web-based interventions for child’s behavioral problems is limited. Two previous studies on a parenting chatbot micro intervention have been reported. In the first study, Entenberg and colleagues (31) looked into the feasibility of the beta version of a parenting chatbot micro intervention designed to teach parents skills to praise their children effectively. The skills included: focus, specific, criticism-free, enthusiastic, and without delay. Out of 85 parents, 78% completed the intervention, with parents remembering an average of 3.7 out of the 5 skills. Parents reported that they were satisfied with the chatbot and that they would recommend it to other parents (7.44/10). Another study by Entenberg and colleagues (32) examined the user experience of Version 1.0 of the same micro intervention. Thus, the results were promising, parents achieved high completion rates (66.3%), and engagement (M = 49.8 messages), and reported high levels of satisfaction and a positive user experience. Noteworthy, micro-interventions aim to produce immediate or short-term improvements, given the brevity of the intervention, long-term gains are not expected in these studies [Bunge et al., (33, 34)]. Finding brief interventions that yield a small benefit to the user may increase the chances that they will return for continued engagement.

Research suggests that it is feasible to offer parent training through chatbots (31). However, studies on parenting chatbots are limited, and no data has been reported on chatbots’ potential efficacy in promoting parental learning and change. This study aims to describe the meaningful engagement, learning, and efficacy of the micro intervention used in the user experience study by Entenberg et al. (32). More specifically, the study analyzes the efficacy of a parenting chatbot micro intervention, the learnings attained by participants from pre to post-intervention, and the user characteristics of the parents, including their needs, their parental beliefs, and their engagement with the chatbot.



Methods


Participants

Participants were recruited through Facebook posts and email list advertisements. A total of 170 people participated in the study. To be included in the study, participants had to reside in Argentina and have at least one child between the age of 2–11 years old. Participants who reside outside Argentina, did not have access to a technological device and had children younger than two or older than eleven were excluded.



Materials


Intervention

The parenting chatbot micro intervention was a 15-min intervention based on an initial module of the Incredible Years parenting program (10). The intervention taught parents how to utilize positive attention and praise to promote positive behaviors in their children. Five skills for effective praise were taught: focus (choose specific behavior to encourage), specific, criticism-free (avoid combining praise with criticism), enthusiasm, and without delay (praise immediately after the behavior you wish to reinforce has occurred). The intervention was designed through AI-based software developed by the company X2AI Inc. (San Francisco, CA, USA), and implemented through Facebook Messenger. This AI-based chatbot has a knowledge engine trained by researchers and psychologists to react to users’ responses and emotions reported by analyzing the content of conversations. The intervention was written in Spanish and utilized gamification and conversational design principles. Open-ended and practice questions were used to encourage user interaction throughout the intervention. Techniques such as modeling and reinforcement were also used. The skills were taught utilizing the acronym F.E.LIC.E.S., a term meaning “happy” in Spanish (see Figures 1, 2) for samples of dialog from the chatbot.
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FIGURE 1
Screenshots of the chatbot teaching the focus skill.
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FIGURE 2
Screenshots of the chatbot teaching the without delay skill.





Measures

All instruments were administered conversationally through the chatbot before, during, or at the end of the intervention.


Sociodemographics

A sociodemographics questionnaire was administered to each participant to obtain information about their age and gender, marital status, academic level, and employment status, as well as the age and gender of their child.



User characteristics

Open-ended questions were asked to learn about the participants and their experiences as parents. The first one aimed to know about parental busyness (“how busy do you think your life as a parent is?”). Answers were coded as “Very busy,” “Moderately busy,” and “Not very busy.” Prior to the skills portion of the intervention, the following two questions were presented to identify parental assumptions: (1) “What is the difference between saying” “thank you” or “thank you for listening to daddy?” (Specific skill), (2) How much time should pass between observing a good behavior and praising it? (Without delay skill). Responses were coded as correct or incorrect. Next, in order to promote interaction with the chatbot and analyze qualitative engagement, different questions were examined throughout the intervention: (1) “How do you try to make your child feel good when you spend time together?”; (2) “Which words do you use?”; (3) “Can you imagine why it is so important to focus your praise?”; and (4) “How do you show enthusiasm to your child?”



Learning

At the end of the intervention, an open-ended question was asked regarding which skills each participant recalled learning during the conversation. Participants typed their answers in response. The possible correct options were the five skills taught in the intervention.



Efficacy

To assess the efficacy of the intervention, parents were presented with the following statements and asked to rate their level of agreement using a Likert scale from 1 (“strongly disagree”) to 5 (“strongly agree”) (1) Praising knowledge: “I think I know how to praise my child when he or she deserves it.” (2) Disruptive behavior: “I often see my child misbehaving.” (3) Parenting self-efficacy: “I feel that I am well qualified to raise my child.” These statements were presented before the intervention and at 24 h follow-up.




Procedures

A randomized control trial (RCT) was conducted. Participation was anonymous, voluntary, and unpaid. After participants were recruited, their eligibility was assessed. Those who met the inclusion criteria gave their consent electronically. All participants completed the sociodemographics and pre-intervention assessment and were randomly assigned (1:1) to the experimental or control groups. Participants in the experimental group accessed the intervention immediately, while the control group remained on a waiting list and were assessed 24 h later. After finishing the intervention, participants in the experimental group evaluated their user experience and level of satisfaction and were asked which skills they remembered. The intervention design contemplated that participants in both groups would be contacted again by the chatbot 24 h and 7 days after the end of the intervention to answer follow-up post-intervention questions (see Figure 3).
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FIGURE 3
Intervention design.


In line with ethical requirements in human research, all parents had access to the intervention after the study was completed. This study was approved by the Ethics Committee of the University of Buenos Aires, Argentina (CEI2120007).



Data analysis

Descriptive statistics were used to analyze the responses to the questions on parental busyness and parental assumptions. Responses to qualitative engagement questions were analyzed using thematic analysis (35). Parental learning (i.e., number of skills learned) was analyzed through descriptive statistics. Mixed effects linear regressions were conducted to compare efficacy scores for the praising knowledge, disruptive behavior, and parental self-efficacy between pre-intervention and 24-h follow-up.




Results


Demographics

The total sample consisted of 170 parents; 89 were randomly assigned to the experimental group and 81 to the control group. Participants in the experimental group were mostly female (95.1%), had university/undergraduate education (73%), were married (69.7%), and most of them had a job (83.1%). The mean age of the participants’ children was 5.61 years, and their genders were evenly distributed. There were no significant differences in demographic variables between the intent-to-treat sample and the completers’ sample (see Table 1 and Figure 4) describes the CONSORT diagram.


TABLE 1    Sociodemographics characteristics of participants in the initial sample, depending on group assigned: experimental group or control group.
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FIGURE 4
CONSORT diagram.




User characteristics

User characteristics were divided into three areas: parental busyness, parental assumptions, and qualitative engagement. A total of 28 parents responded to the question of parental busyness; 82.1% reported that they were very busy, 10.7% moderately busy, and 7.1% not very busy. In terms of parental assumptions, two questions were assessed. For the first one, 98.6% (N = 68) of the parents provided relevant answers and 54.4% of them correctly assumed that praise is better when it is specific. Regarding the second question (praise timing) all parents (N = 53) answered relevantly, and most of them correctly assumed that praise should come immediately after good conduct (96.2%).

For qualitative engagement, more than half of the parents (53.40%) said that they use attention or spending time together with their children as a way to make them feel good (e.g., “I play with him, make him laugh, or we do projects together”). For words of praise, most parents focused on performance (25.45%, “Very good! That’s how it’s done”). When asked why they think it is important to focus praise, most parents responded not knowing (36.92%, “Don’t know,” “Explain”). For ways of showing enthusiasm, the majority of parents reported using non-verbal communication without physical contact (46.57%, “With a smile, tone of voice, gestures,” “looking into the eyes and with a touch of joy”) (see Table 2).


TABLE 2    Qualitative engagement.
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Learning

On average each skill was remembered by 77.96% of parents. Three skills were remembered by more than 80% of participants: criticism-free (88.1%), enthusiasm (84.7%), and without delay (83.1%) (see Table 3).


TABLE 3    Descriptive statistics of learned skills N = 59.
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Efficacy

Three mixed-effects linear regressions were performed. Analyses did not include random slopes (coefficients) or random intercepts. There was no statistically significant effect of time (p = 0.51), condition (p = 0.30), or their interaction (p = 0.10) on disruptive behavior, praising knowledge (ptime = 0.35, pcondition = 0.79, ptimexcondition = 0.79), or parenting self-efficacy (ptime = 0.63, pcondition = 0.45, ptimexcondition = 0.38). Descriptive statistics for completers in the experimental group show a decrease in disruptive behavior (M = 0.37, SD = 0.96), an increase in self-efficacy (M = 0.21, SD = 0.59), and no change in the frequency of praising knowledge (see Tables 4, 5).


TABLE 4    Mixed-effects linear regressions.
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TABLE 5    Pre-24 h descriptive statistics of outcome variables.
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Discussion

Mental health problems have been on the rise among children and adolescents. Digital parenting programs have shown promising results, but the potential effectiveness of using chatbots to deliver them has not yet been reported. The present study focused on assessing parents’ learning of skills and meaningful engagement through a chatbot micro intervention. The results provided insight to understand how parents engaged with the chatbot, whether they learned, and the effectiveness of the intervention.


User characteristics

The majority of parents reported being very busy (82.1%), which has been found to be a major barrier to seeking and completing parent training (36). Furthermore, the data were collected during the first 6 months of the COVID-19 pandemic amidst increased disruptive behaviors and parental distress (37). Therefore, a brief, remote intervention may have addressed relevant issues through a flexible and convenient format.

Regarding parental assumptions, most participants knew that praise should be immediate, but nearly half didn’t know why it should be specific. Moreover, many parents (36.93%) stated that they did not know why it was important to focus on praise. Brief and written information accessible on one’s own has been reported as one of the preferred learning strategies by parents of children with mental health problems (38). Therefore, these findings show the relevance of this intervention as it provides new parenting information in an acceptable format. This is aligned with previous reports from the same participants stating that the intervention was useful for everyday life (32). Moreover, these findings can guide further considerations when developing these interventions. For example, the chatbot can briefly mention the importance of praising immediately as it reinforces previous knowledge.

Throughout the intervention parents shared relevant themes, such as how to show enthusiasm and make their children feel good. Showing attention and spending time together with their children, and conveying enthusiasm through non-verbal communication (e.g., smiling and using a gentle tone of voice) were some of the most reported strategies. Overall, these responses suggest that parents were actively engaged with the intervention and were comfortable talking to the chatbot about their relationship with their children. This is consistent with another study on chatbots for parents that reported that parents were comfortable sharing personal information and considered the chatbot trustworthy (39).



Learning

Following the intervention, on average, each skill was remembered by 77.95% of parents. Three skills were remembered by more than 83% of the participants. This suggests that, in general, most parents had a good level of learning upon intervention. This learning rate was similar to another single-session self-guided intervention in which parenting skills were taught through a website and multimedia resources (40). Other brief interventions also enhanced parenting skills through websites, text messages, and videos (41–43). Altogether, this implies that brief, self-guided, digital interventions can promote learning in parents.

It is possible that some components of the intervention design promoted learning. Asking participants what skills they remembered after the end of the intervention may have facilitated them to recall recently acquired information and consolidate it (44). Moreover, using an acronym throughout the intervention may have acted as a memory aid (45). It is also possible that the short length of the intervention favored the learning process, as microlearning has proven useful for teaching parents brief health learning content that is limited in scope and detail (46).



Efficacy

Participants in the experimental group reported a reduction in perceived disruptive behaviors and increased parental self-efficacy 24 h after the intervention. However, the effect of the intervention was not significant, and no significant differences were found between conditions. Thus, the interpretation of these results should be cautious. One possible explanation for this result is that parents may not have had enough time to practice the skills learned, preventing significant behavioral changes. Breitenstein and colleagues (47) have suggested that parents may need more time to absorb new information, practice learned skills, and observe changes in themselves and their children. It is also possible that the intervention dose (a single brief session) was low and that a higher dose was needed to express significant changes. Another study using text messaging was able to promote changes in parenting behaviors but a longer period of time (6 weeks) was required (48). Furthermore, it is also possible that the chatbot micro intervention would have been more effective as a treatment or prevention approach, since brief parental interventions have proven effective when targeted to at-risk or at least mildly impaired populations (30, 49, 50). Finally, in order to promote change, teaching parenting skills through a chatbot may need to be included within a more complex, general-level intervention program (39) added to face-to-face interventions.



Limitations and future directions

One hundred and seventy participants participated in the study. The majority were female (95.1%), college-educated (73%), married (69.7%), and employed (83.1%). This suggests a homogeneous profile in the participants, and may limit the generalizability of the conclusions. Fathers’ inclusion in studies has been associated with more positive changes in children’s behavior and desirable parenting practices (51). Thus, the inclusion of more male participants could increase the effects of the intervention in further studies. Moreover, the intervention should be offered to those who need it most. Single parents, low-income, and less educated participants have been found to have higher barriers to accessing mental health diagnosis and treatment, and their children have a higher prevalence of conduct disorders (49, 52, 53).

To take part in the study, parents had to have a technological device and internet connection. This could have prevented parents with limited technological access from participating. Digital interventions have the potential to make access to interventions more affordable, but financial costs and a lack of reliable internet access can contribute to digital exclusion (54, 55). Future research could offer digital interventions in primary care settings, and individuals could be provided a technological device with internet from the facility and receive support from the staff.

Another limitation is that the efficacy measures used (i.e., praising knowledge, disruptive behavior, and parenting self-efficacy) were self-reported, and single-item Likert scales without psychometric properties were used. The rationale for using brief measures is that the assessment of the micro-intervention would be negatively affected if they included long assessments.

Specific factors may have influenced the lack of significant post-intervention changes. Some skills taught by the intervention seemed to be already known by the parents (e.g., praise without delay), therefore it is possible that they were already implementing them before this study. Furthermore, a change in the Facebook chatbots’ privacy policies during the study limited the delivery of post-intervention follow-up messages. This resulted in fewer participants completing the 24-h follow-up assessment and no participants completing it at 7 days (as was initially planned for a second follow-up in the study). This constraint may have influenced the results. Future research should examine whether parents report changes in behavior after they have had a longer period of time to practice the skills learned and observe behavioral changes.

The intervention was aimed at a wide age range (2 to 11 years). Since issues of parental concern vary across development (56–58), increasing praise skills may not motivate parents of children of certain ages to participate. The average age of the participants’ children was 5.61 years, which may have been the population that felt most attracted to learning skills to improve their relationship with their children. A further iteration of the intervention could add content on other topics (setting boundaries, communicating with pre-adolescents), to include children of a wider age range, and consider the tolls and differences these age groups experience.




Conclusion

Mental health issues among children and adolescents are on the rise. Findings from the present study suggest that parents can receive psychoeducation and learn from a chatbot micro intervention. Parents reported being busy and had some incorrect assumptions about how to praise effectively, which shows that the intervention format was convenient and the content was relevant. Additionally, parents were able to meaningfully engage with the chatbot when communicating about their experiences with their children. While the improvements in parenting self-efficacy and the decrease in disruptive behavior were in the expected direction, they were not statistically significant, meaning that further studies with a higher intervention dose and longer follow-up times are needed. Chatbots are a unique and innovative way to increase parent training accessibility and users engage meaningfully with them. With advances in AI, chatbots for mental health are a promising intervention format for busy parents of children and adolescents.
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Male 4 (4.9%) 4 (4.5%)
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Other 7 (7.9%) 4 (4.9%)
Marital status Single 5 (5.6%) 4 (4.9%) 0.955
Married 62 (69.7%) 57 (70.4%)
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Unemployed 15 (16.9%) 16 (19.8%)
Age of child (or child’s age) M (SD) 5.61(2.81) 5.69 (2.93) 0.802
Gender of child (or childs gender) Female 44 (49.4%) 43 (53.1%) 0.635
Male 45 (50.6%) 38 (46.9%)

N =170 (Experimental = 89; Control = 81). For group comparisons (or to compare groups) a Mann-Whitney U or a chi-square test were used, depending on the type of variable (quantitative

or qualitative). p < 0.05.






