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Executive Summary: Introduction of a Conversation Starter Tool to Improve Health Habits in Young Children
Obesity rates in adults and children in the United States (US) continue to climb (Center for Disease Control and Prevention [CDC], 2021a; CDC, 2021c). Overweight in children is defined as a body mass index (BMI) at or above the 85th percentile, while BMI at or above the 95th percentile is considered obese (CDC, 2018). Currently, one in three children in the US is considered overweight or obese (American Academy of Pediatrics [AAP], 2020b). Children with obesity are more likely to suffer from hypertension, hyperlipidemia, insulin resistance, type 2 diabetes, asthma, sleep apnea, joint pain, fatty liver disease, cholelithiasis, gastro-esophageal reflux, orthopedic problems, and psychiatric disorders (Barlow, 2007; CDC, 2021b). Implementing individual and familial measures during early childhood development is essential, as treatment of obesity tends to become more difficult as the patient matures (Gortmaker et al., 2015; Wang et al., 2012). Unfortunately, many parents underestimate their child’s weight status, which may affect a parent’s motivation regarding changes that can be made in the home (Baughcum et al., 2000; Hackie & Bowles, 2007; Hernandez et al., 2017; Hidalgo-Mendez et al., 2019; Lydecker & Grilo, 2016; Mejia De Grubb et al., 2017; Pasch et al., 2016). 
Problem Statement and Significance
A review of relevant literature reveals a significant public health issue, recommendations for treatment, and gaps in identifying effective, generalizable implementation strategies at the primary care level. The AAP has described the role of providers in the prevention and treatment of childhood obesity, citing the importance of becoming familiar with behavior modification techniques and general promotion of parenting interventions (Daniels & Hassink, 2015). For this study, a conversation starter tool was designed to assist providers in identifying health habits needed for improvement, educating parents on rationales for improvement, and assisting parents in setting a specific goal to implement a health habit needed for improvement. The purpose of this study was to determine whether the introduction of the conversation starter tool improved health habits in four-to eight-year-old children over four-to-six weeks. A secondary aim of this study was to determine whether the accuracy of parental perception of children’s weight status improved when providers were made aware of the parent’s perception before the visit. 
Methodology
A pre-test, post-test quasi-experimental study was conducted between May and August 2021 to evaluate the effectiveness of a provider-initiated conversation starter tool in improving health habit adherence in four-to eight-year-old children. The tool included a questionnaire and an educational handout, called “Healthy Habits for Kids.” The questionnaire, available in English and Spanish, was utilized to gather demographic information, parental perception of children’s weight status, and current health habit adherence (Figure 1). The handout, also available in English and Spanish, was developed to address the health habits identified in the questionnaire (Figure 2). Because not all parents are concerned about their child’s weight status, the handout was created to identify a myriad of health benefits that may be motivating to parents. These health benefits include improved school performance, health, behavior, memory, mental health, focus, self-esteem, and flexibility, as well as a decreased risk of heart disease, obesity, diabetes, stress, behavior issues, anger, and school problems (AAP, 2013; AAP, 2020a; AAP, 2020c; AAP, 2020d; Hassink, 2014; Lobelo et al.,  2020; “Media Use in School-Aged Children and Adolescents,” 2016; Rethy, 2020). 
Participants included in the study were parents of four-to eight-year-old children who presented to the clinic for a well-child exam. Patients were assigned to control or intervention based on which pediatrician they saw. The control group contained 45 participants, and the intervention group contained 46 participants. The control arm received the questionnaire and standard care. Standard care included distributing a “95210” handout, which encouraged nine hours of sleep per night, five servings of fruits and vegetables, two hours or less of screen time, one hour or more of physical activity, and zero sugar-sweetened beverages. The intervention arm received standard care plus the provider-initiated conversation starter tool. Pediatricians were given a brief training on the rationale for the study and how to use the conversation starter tool. Using the conversation starter tool, pediatricians reviewed questionnaire items assessing the parental perception of children’s weight status and health habit adherence, identified where health habit adherence may be lacking, and targeted a brief overview of health habits via the “Healthy Habits for Kids” handout. After reviewing the handout, pediatricians asked the parent which goal they would like to work on. The goal was marked on the handout for the parent to take home. The pediatrician marked the chosen goal on the questionnaire and returned it to the investigator. If the child was reported to be adhering to all of the health habits, parents were given the handout to reinforce current behavior, but no specific goal was selected. 
The investigator gave the second questionnaire to all participants via telephone four-to-six weeks later to re-assess perception of children’s weight status and adherence to the same key health habits from the first questionnaire. Success was measured by parent report of adherence to the agreed-upon health habit goal. 
Results
There was a 13% attrition rate for each group, for a total of 79 participants. Demographics are described in Table 1. Health habits needed for improvement were totaled for all participants. In all, there were 96 unhealthy habits needed for improvement among the 79 participants. There were 46 unhealthy habits in the control group, and 50 unhealthy habits in the intervention group. Nine participants in the intervention group identified that they were already adhering to all of the health habits, so no goal was selected, meaning that 31 participants had 50 unhealthy habits needed for improvement. The intervention group was further separated into two categories: intervention and intervention chosen goal. The intervention chosen goal category included the 31 health habits selected as a goal among the 31 remaining participants in the intervention group who were not adhering to all of the health habits. The intervention group category consisted of all health habits needed for improvement but were not selected by the parent as the primary goal for improvement (n=19). 
Crosstabulation was completed on all health habits and is shown in Table 2. The control group habits demonstrated a 30.4% improvement in overall health habits. The intervention group showed a 15.8% improvement in health habits. The intervention chosen goal group demonstrated a 41.9% improvement in health habits. 
Due to the small sample size, a Fisher’s exact test was used to determine the association between group (control versus goal group) and adherence (non-adhering at baseline to non-adhering at follow-up and non-adhering at baseline to adhering at follow-up) for screen time, sugar-sweetened beverages, and fruit and vegetable intake. Physical activity and sleep were not independently evaluated as no parent chose those goals. The results are demonstrated in Table 4. Study personnel was unable to reject the null hypothesis that there is no association between the assigned group and adherence of health habit at the .05 significance level. The Fisher’s exact values for sugar-sweetened beverages, fruits and vegetables, and screen time were p = .607, p = .102, and p = .459, respectively. 
Perception of children’s weight status was assessed pre-and-post survey to determine if the intervention affected the parental perception of children’s weight status. No parent in either group changed their perception of their child’s weight status at the follow-up survey. For this reason, the results were analyzed together (Table 5). Only one parent overestimated their child’s weight, while 24 parents underestimated their child’s weight. There were 27 children identified as “overweight.” Only five parents (18.5%) correctly identified their child as “overweight,” while 22 parents (81.5%) underestimated their child’s weight status as “healthy weight.”
Discussion
[bookmark: _GoBack]The Expert Committee on the treatment of childhood and adolescent obesity advises providers to complete behavior assessments and work with parents on identifying reasonable goals that families can work on (Barlow, 2007). This study evaluated the use of a newly created conversation starter tool to improve health habits in young children. A handout on health habits identifying benefits to children’s health was created following recommendations from the expert committee (Barlow, 2007). The pediatricians worked with parents to select a goal to work on. Overall, 42% of the selected goals were met, according to the parent report at the follow-up survey. Our study demonstrated that children’s health habits could improve with the use of a conversation starter tool. 
Pediatricians seeing children in the intervention group were made aware of the parent’s perception of their child’s weight status before entering the room, but this did not affect the parent’s perception at follow-up. Some parents mentioned that the pediatrician said their child was overweight, but they still identified their child as “healthy weight.” In all, we found that 81.5% of parents of overweight children underestimated their child’s weight status as “healthy weight,” and this did not change at follow-up despite the pediatrician knowing the parent perception before starting their education. These findings support Pasch et al. (2016), who identified that many parents misperceive and prefer a heavier body size, and working too hard to correct the misperception may affect overall rapport with the parent. The authors recommended that pediatricians focus on overall health habit improvements (Pasch et al., 2016). These are important for all children, as normal and underweight children should adopt these habits for obesity prevention and other overall health benefits previously described. While this study addressed weight status, it also moved beyond that to identify health benefits apart from weight to motivate parents who may not perceive their child’s weight status as a motivator for improved habits. 
Limitations
As with all studies, several limitations were identified. First, providers have different styles and communication methods, which can alter the outcomes of educational tools. Additionally, this study used a convenience sample of pediatricians at a local pediatric clinic. There were no nurse practitioners or family physicians included in this study. The survey method created additional limitations. The control group completed a questionnaire on health habits. This is not typical standard care. This could have affected the overall results and inflated the improvement demonstrated in the control group to make the difference between the control and intervention groups smaller. Parents in the control group were told that their answers on the questionnaire would remain anonymous, while parents in the intervention group were told that the pediatrician would see the results. This could have created social desirability bias in the intervention group which may have lowered the effect of the intervention, as demonstrated in the analysis. Finally, while there were 79 participants included in the study, the analysis would have been more robust if there had been a larger number of participants in the intervention group. 
Implications
Systems
This study took place in a pediatric primary care office that performs many well-child examinations yearly. This study differs from other studies in that it included children of all weight statuses, rather than focusing on children who are already overweight or obese. As previously mentioned, prevention is a key step in combatting the obesity epidemic. Making early lifestyle changes to prevent obesity has far-reaching implications for the future health of children. The National Institute for Children’s Health Quality (NICHQ) recommends a two-generation approach to initiatives to improve children’s health (Berns, n.d.). NICHQ advocates for interventions aimed at improving parental and child health, as children are greatly impacted by their parents (Berns, n.d.). 
When families improve health habits together, children and parents may realize health benefits (Fruh et al., 2021). Nurse practitioners (NPs) working in the primary care setting are well-positioned to work with families on improving these health habits (Fruh, et al., 2021). While this intervention focused on improving children’s health, further study should be done to take a family systems approach to improve health habits. Healthcare systems that care for patients across the lifespan have the potential to create interventions at all levels of service in order to make maximum community change. 
“Let’s Go” is an example of a successful obesity prevention initiative that partners with community centers, schools, and primary care offices to bring a joint message on improving health habits to children and families (Maine Health, n.d.). The goal of “Let’s Go” is to reduce obesity rates by improving health behaviors. The organization promotes policies to make health behaviors easier for families in the local community.  These types of community initiatives are essential, as partnerships sharing similar messages will have a greater impact on improving health behaviors than messages delivered in silos. 
Policy
Nurse practitioners have the education and training to impact policy by drawing attention to the childhood obesity epidemic and highlighting the importance of a multifactorial community-wide approach at affecting change within families. Beyond interventions at the primary care level, Daniels and Hassink (2015) advise providers to be involved in their communities, assessing the various needs and providing guidance on how to improve community-based initiatives aimed at preventing childhood overweight and obesity. Nurse practitioners should advocate for policies that improve nutrition and physical activity in children (Daniels & Hassink, 2015). 
Improving health habits in the home is an important step in improving the long-term health of children, but many children spend much of their time outside of the home. Schools have a major influence on the nutrition and activity level in children, as children spend most of their days at school (Frieden et al., 2010). At least 55 million students attend school in the US, and 35-40% of their daily energy is consumed at school ("Snacks, Sweetened Beverages, Added Sugars, and Schools," 2015). Policies aimed at increasing physical activity and removing sugar-sweetened beverages at schools have been suggested (Frieden et al., 2010; "Snacks, Sweetened Beverages, Added Sugars, and Schools," 2015). Nurse practitioners should also ask families about their home environment to identify barriers and possible solutions ("The Built Environment: Designing Communities to Promote Physical Activity in Children," 2009).  NPs can advocate for programs to support physical activity, such as after-school clubs, sports, and the availability of safe bicycle trails and playgrounds (Daniels & Hassink, 2015). 
Policies aimed at restricting access to certain food products have strong opponents. The beverage industries have strongly opposed increased taxation of sugar-sweetened beverages (Frieden et al., 2010). Historically, there have been successful policy changes against strong opponents in the tobacco and alcohol industries, and some argue that similar policies in schools and communities aimed at decreasing access to sugar-sweetened beverages can make a positive impact on the obesity epidemic (Couch, 2011). These efforts, like previous efforts to decrease tobacco use rates, must start at the grassroots level to change social norms which spur policy change (Couch, 2011). Gorski and Roberto (2016) argue that without major policy interventions, the US will be unlikely to see improvement in diet patterns. They describe a variety of policy initiatives that can offer effective solutions, including mandates, restrictions, economic incentives, marketing limits, information provision, and environmental defaults (Gorski & Roberto, 2015).    
Economics
Childhood obesity among youths aged 11 to 17 is estimated to cost the US around $9.85 billion annually (Biener et al., 2020). Without an interruption in these increasing rates, we can expect the overall health of the US to continue to decline while healthcare costs skyrocket.  This represents a significant burden for the US health care system. Drastic measures are needed to halt this progression. Changes must be made at the individual, community, and societal levels. Relative to a normal weight child, childhood obesity costs between $16,310 and $19,350 per person in annual medical costs throughout the lifespan (Finkelstein et al., 2014). Prevention of childhood obesity could yield a major cost savings. This cost is an important consideration as policymakers grapple with financing initiatives aimed at preventing childhood obesity.  
The cost of implementation of the conversation starter tool is nominal, as paper products are the only supplies needed. Each tool consists of one questionnaire and one educational handout. The materials cost may be offset by eliminating the standard handout that is currently being delivered to families. 
Interventions aimed at the primary care setting should be timely, as time is an important cost consideration for most providers (Barlow, 2007). The conversation starter tool may save time in the exam room if parents complete the survey portion prior to the provider entering the room. Rather than taking the time to assess each health habit individually, the tool can assist providers in focusing the conversation on health habits needed for improvement and simply reinforcing the adherent ones using the “Healthy Habits for Kids” handout. Saving time has the potential to increase clinic revenue by allowing providers to see more patients. 
Practice
This intervention is very feasible for use in the primary care setting. In 2007, practice recommendations for the prevention and treatment of childhood overweight and obesity were published (Barlow). Providers were urged to move beyond prescriptive language to motivational interviewing (Barlow, 2007). The recommendations cited the importance of assessing individual motivating factors for change and using these to help parents and children take steps toward improving health habits. Rather than focusing these conversations on children who are already overweight or obese, it is important to start when children are in their adiposity nadir and while parents have much more involvement in the children’s health habits (Barlow, 2007). 
The American Academy of Pediatrics published updated recommendations in the prevention of obesity (Daniels & Hassink, 2015). The report cited multiple studies that have demonstrated improved health behaviors in children through primary care interventions (Daniels & Hassink, 2015). Utilizing the conversation starter tool would require a simple practice change requiring the clinic staff to hand out the six-item health habit questionnaire before the provider enters the room. This would allow the provider to quickly review the answers and target health habits needed for improvement. The tool should ultimately save the provider time in the exam room, as review of the health habits can be tailored to what the questionnaire identifies as most important to address. 
Conclusion
The American Academy of Pediatrics has advocated for interventions to prevent obesity in children by improving health habits through primary care interventions (Daniels & Hassink, 2015). This study introduced a simple intervention to improve health habits in young children that is very feasible for use in the primary care setting. The conversation starter tool is an example of a primary care intervention that guides providers through various motivating factors for improved health habits to improve parent motivation for change. Furthermore, it can help parents make a specific health improvement goal for their child. Overall, using the intervention did demonstrate improvement in health habits in young children. Future research is needed to develop longitudinal studies of health habits and correlate with weight status in children. 
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Figure 1.

Health Habit Questionnaire
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Figure 2. 

“Healthy Habits for Kids” handout
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Table 1.

Demographics
	


	
	
	
	
	

	
	
	
	Control
	
	Intervention

	 
	 
	 
	n=39
	 
	n=40

	child age, y
	
	5.4
	
	5.8

	child gender, male
	
	43.6%
	
	50.0%

	child race/ethnicity
	
	
	
	

	
	non-Hispanic white
	74.4%
	
	92.5%

	
	Hispanic
	
	15.4%
	
	2.5%

	
	non-Hispanic black
	5.1%
	
	0.0%

	
	other/prefer not to answer
	5.1%
	
	5.0%

	Language preference
	
	
	
	

	
	English
	
	94.9%
	
	100.0%

	
	Spanish
	
	5.1%
	
	0.0%

	Income
	
	
	
	
	

	
	less than $35, 000
	15.4%
	
	5.0%

	
	$35,000-50,000
	12.8%
	
	12.5%

	
	$50,001-75,000
	12.8%
	
	20.0%

	
	$75,001-100,000
	15.4%
	
	27.5%

	
	more than $100,000
	38.5%
	
	35.0%

	
	prefer not to answer
	5.1%
	
	0.0%

	Education
	
	
	
	
	

	
	grades 1-11
	
	5.1%
	
	0.0%

	
	high school/GED
	20.5%
	
	12.5%

	
	some college
	
	12.8%
	
	17.5%

	
	trade/tech school
	2.6%
	
	2.5%

	
	associate's degree
	7.7%
	
	7.5%

	
	bachelor's degree
	38.5%
	
	42.5%

	
	master's degree
	12.8%
	
	15.0%

	
	doctorate degree
	0.0%
	
	2.5%






Table 2.

Comparing Health Habit Improvement with Group Assignment

	
	


	
	
	
	
	
	
	
	

	Group
	Outcome
	1→1
	1→0
	Total
	
	
	

	Control
	
	32 (70%)
	14 (30%)
	46
	
	
	

	Intervention
	
	16 (84%)
	3 (16%)
	19
	
	
	

	Goal
	
	18 (58%)
	13 (42%)
	31
	
	
	

	 
	Total
	66
	30
	96
	
	
	

	Note:
1→1
	indicates nonadherence to health habit at baseline and follow-up

	1→0
	indicates nonadherence to health habit at baseline and adherence at follow-up







Table 3.

Comparing Health Habit Adherence Outcomes to Participant Group
	
	
	

	
	
	
	
	
	
	
	

	
	
	Sugar-Sweetened Beverages
	
	
	

	Group
	Outcome
	0→0
	1→1
	1→0
	0→1
	Total
	

	Control
	 
	21 (54%)
	10 (26%)
	7 (18%)
	1 (3%)
	39
	

	Intervention
	
	18 (56%)
	4 (13%)
	1 (3%)
	9 (28%)
	32
	

	Goal
	
	0 (0%)
	5 (63%)
	3 (38%)
	0 (0%)
	8
	

	
	Total
	39
	19
	11
	10
	79
	

	
	
	
	
	
	
	
	

	
	
	Fruit and Vegetable Intake
	
	
	

	Group
	Outcome
	0→0
	1→1
	1→0
	0→1
	Total
	

	Control
	
	28 (72%)
	9 (23%)
	2 (5%)
	0 (0%)
	39
	

	Intervention
	
	21 (68%)
	6 (19%)
	1 (3%)
	3 (10%)
	31
	

	Goal
	
	0 (0%)
	4 (44%)
	5 (56%)
	0 (0%)
	9
	

	
	Total
	49
	19
	8
	3
	79
	

	
	
	
	
	
	
	
	

	
	
	Screen Time
	
	
	
	

	Group
	Outcome
	0→0
	1→1
	1→0
	0→1
	Total
	

	Control
	
	21 (54%)
	13 (33%)
	5 (13%)
	0 (0%)
	39
	

	Intervention
	
	17 (65%)
	6 (23%)
	1 (4%)
	2 (8%)
	26
	

	Goal
	
	0 (0%)
	9 (64%)
	5 (36%)
	0 (0%)
	14
	

	
	Total
	38
	28
	11
	2
	79
	

	
	
	
	
	
	
	
	

	
	
	Physical Activity
	
	
	
	

	Group
	Outcome
	0→0
	Total
	
	
	
	

	Control
	
	39 (100%)
	39
	
	
	
	

	Intervention
	
	40 (100%)
	40
	
	
	
	

	Goal
	
	0 (0%)
	0
	
	
	
	

	
	    Total
	79
	79
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	Sleep 
	
	
	
	
	

	Group
	Outcome
	0→0
	1→1
	1→0
	0→1
	Total
	

	Control
	
	37 (95%)
	2 (5%)
	0 (0%)
	0 (0%)
	39
	

	Intervention
	
	37 (93%)
	0 (0%)
	0 (0%)
	3 (8%)
	40
	

	Goal
	
	0 (0%)
	0 (0%)
	0 (0%)
	0 (0%)
	0
	

	 
	    Total   
	74
	2
	0
	3
	79
	

	Note:  
0→0 
	indicates adherence to health habit at baseline and follow-up
	

	1→1
	indicates nonadherence to health habit at baseline and follow-up
	

	1→0
	indicates nonadherence to health habit at baseline and adherence at follow-up

	0→1
	indicates adherence to health habit at baseline and nonadherence at follow-up


Table 4.

Fisher’s Exact Test Determining Relationship Between the Control Group and the Goal Group

	
	 

	
	
	
	
	

	
	
	Sugar-Sweetened Beverages

	Group
	Outcome
	1→1
	1→0
	Total

	Control
	 
	10 (59%)
	7 (41%)
	17

	Goal
	
	5 (62.5%)
	3 (37.5%)
	8

	
	Total
	15
	10
	25

	
	Fisher's exact test: p = .607
	

	
	
	
	
	

	
	
	Fruit and Vegetable Intake

	Group
	Outcome
	1→1
	1→0
	Total

	Control
	 
	9 (82%)
	2 (18%)
	11

	Goal
	
	4 (44%)
	5 (56%)
	9

	
	Total
	13
	7
	20

	
	Fisher's exact test: p = .102
	

	
	
	
	
	

	
	
	Screen Time
	

	Group
	Outcome
	1→1
	1→0
	Total

	Control
	 
	13 (72%)
	5 (28%)
	18

	Goal
	
	9 (64%)
	5 (36%)
	14

	
	Total
	22
	10
	32

	 
	Fisher's exact test: p = .459
	 

	Note:
1→1
	indicates nonadherence to health habit at baseline and follow-up

	1→0
	indicates nonadherence to health habit at baseline and adherence at follow-up






Table 5.

Parental Perception of Children’s Weight Compared to Actual Weight
	
	
	
	
	
	

	
	
	

	
	
	
	

	Actual Weight
	Perceived weight
	Underweight
	Healthy Weight
	Overweight
	Total

	Underweight
	
	3 (75%)
	1 (25%)
	0 (0%)
	4

	Healthy weight
	
	2 (4.2%)
	46 (95.8%)
	0 (0%)
	48

	Overweight
	
	0 (0%)
	22 (81.5%)
	5 (18.5%)
	27

	
	Total
	5
	69
	5
	79
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Parent Name: Best phone #:

Child Name: Alternate phone#:

Child DOB:

Child's Gender (mark one): 

⃝  Male ⃝  Female ⃝  Prefer not to answer

Child's ethnicity (mark one):

⃝  Hispanic or Latino ⃝  Black or African American ⃝  Asian/Pacific Islander

⃝  White ⃝  Native American or American Indian ⃝  Other

⃝ Prefer not to answer

Estimated annual income level (mark one):

⃝  Less than $35,000 per year ⃝  $35,000 to $50,000 per year

⃝  $50,001-$75,000 per year ⃝  $75,001-100,000 per year

⃝$100,001+ per year ⃝  Prefer not to answer

Family Size:

(include parents and children)

Highest level of education completed (parent):

⃝ Grades 1 through 11 ⃝ High school or GED

⃝ Some college ⃝ Trade/technical school

⃝ Associate degree ⃝ Bachelor's degree

⃝ Master's degree ⃝ Doctorate degree

1. Do you consider your child (mark one): 

⃝  Underweight ⃝  Healthy weight ⃝  Overweight

Circle Answer:

2. Does your child normally drink sugary drinks daily? YES NO

(juice, soda, sports drinks, lemonade)

3. Does your child normally get at least 4 servings of fruits and vegetables each day? YES NO

4. Does your child normally spend more than 2 hours in front of screens per day? YES NO

(video games, phone, tablet, TV, computer)

5. Does your child normally get at least 1 hour of physical activity per day?  YES NO

6. Does your child normally get at least 9 hours of sleep every night? YES NO

THANK YOU FOR YOUR PARTICIPATION. 

Provider to complete: Chosen goal:

Child BMI percentile: none sleep fruit/veg screens PE drinks
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