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      Abstract


      Introduction: Children unbuckling from their own carseats or restraints is a yet unexplored phenomenon that could pose a substantial safety risk. Therefore, we sought to better understand this phenomenon by surveying parents of young children.


      Methods: This was a prospective cohort study completed at a single academic institution in 2019. A self-administered survey was given to parents of children up to 6 years old who presented to the emergency department or primary care regarding their experience with their children unbuckling from their carseat.


      Results: We surveyed 211 parents of 355 children under 6 years old. Among our sample of children less than 6 years of age, 18% could unbuckle themselves from their child restraint and one in five of those (19%) while the vehicle is moving.


      Conclusion: Over half of children were reported to be under the age of 4 years at the time of first self-unbuckling. This information measures a potential child restraint safety issue that is a public health topic that needs to be addressed.
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      Introduction


      Nearly 1,000 children per day year in the United States in traffic fatalities [1]. The use of age-appropriate child restraints and seat belts has been effective in reducing morbidity and mortality in motor vehicle collisions [2,3]. Many state child passenger safety laws have enforced the use of child restraints, and the 2018 American Academy of Pediatrics (AAP) carseat guidelines were updated to remove an upper age for rear facing carseats, replacing it with "as long as possible" [4]. Despite the marked reduction in mortality and morbidity when young children are buckled in a child restraint, certain barriers to their appropriate use remain. Cost, lack of knowledge, and inconvenience are commonly cited [5,6]. Although these studies have highlighted important barriers that need to be addressed to increase the use of car seats, other safety risks, such as children’s high-risk activities, have not been addressed.


      Appropriate carseats vary by age and size. The 2018 Guidelines of the American Academy of Pediatric recommends children remain in rear facing carseats as long as possible, followed by front facing carseats until 4 years of age, and then booster seats up until 8 years of age (for most average sized children) [4].


      To date, no study has assessed the frequency of children unbuckling themselves after being appropriately restrained. Young children may acquire the motor skills to unbuckle from their restraints before developing the cognitive ability to understand the necessity of automotive restraints. This study aimed to identify the age at which a child starts unbuckling, to describe how often and whether unbuckling occurred with the car moving or stopped and to gather information on parental techniques used to address this activity.


      Methods


      A 12-question survey, written in English and Spanish, was developed by the research team and modified after pilot testing. It was distributed to a convenience sample of caregivers of children 6 years old or younger presenting to primary care or a pediatric emergency department in Central Pennsylvania from January-December 2019.


      Research staff used the primary care daily schedule or Emergency Department "tracking board" to identify potentially eligible patients. After verifying with the treating provider that the patient was appropriate for the study, the research staff then approached patient to ask if they were willing to complete the survey. If parents/caregivers were willing to participate, research staff gave the survey to caregivers with children less than six years of age. They were given the option of having the questions read to them or to complete the survey on paper. Completed surveys were returned by the parents/caregivers or the nurse to the research team member on the same day of the visit.


      The survey asked for information regarding the number of children 6 or less years old living in the household and the current type of safety restraint that was used for each child. Pictures were used to assist caregivers in identifying the types of restraints they used for their children. This study was exempted by the Institutional Review Board. Comparisons are made with Chi-square, and qualitative data was analyzed using iterative coding and grounded theory.


      Results


      Data were collected on 353 children 6 years of age and under from 211 surveys (85% response). Of these children, 18% (n = 63) unbuckled at least once and 19% (n = 12) did so when the car was moving. The median age was 3 years old (range 1-6 years), and 284 (80%) were under the age of 4. Of those under 4 years old, 89% (253/284) were either in a rear or front facing carseat. Out of all children who unbuckled at least once, 54% (34/63) were less than 4 years of age when they first unbuckled. The mean weight was 31 kilograms. Children who unbuckled were 60% male, with no difference between age of first unbuckling and gender (male 3.3 years old, female 3.4 years old). The most common type of carseat unbuckled from was a front-facing five point harness carseat (62%, 39/63), and children < 4 years old in this type of carseat were more likely to unbuckle than those in a front facing carseat (9% vs 2%, p = 0.02). A majority (78%) of parents allow their children to unbuckle. Qualitative ideas to reduce unbuckling are listed in Table 1.


      Discussion


      Among our sample of children less than 6 years of age, 16% could unbuckle themselves from their child restraint and some while the vehicle is moving. This information demonstrates a potential child restraint safety issue that needs to be addressed. A front-facing carseat is the most common type of carseat children unbuckle themselves from; therefore, our study supports the 2018 AAP Guidelines that children should remain in rear facing carseats as long as possible.


      Our study is an example of how children may have the motor capability to perform a task without being at the cognitive stage to understand the danger their action may have. A more familiar example of children not understanding dangers in their actions is when opening medication bottles [7]. Demonstrated in 1982 that children as young as 23 months could open small aspirin bottles. The identification of the dangers in these childhood actions lead to making child-resistant caps and can also prompt the design of child- resistant car restraint latches.


      Indeed, parents noted improved design as the second most common way to prevent this issue. For example, a better locking mechanism could prevent the child from unbuckling. One parent noted "Put a hard cover over buttons so that child cannot push them", and another noted "There are alarms to sound for parents to know if belt is undone".


      Our study has several limitations. First, it was only a pilot survey study; therefore, effectiveness of potential interventions was not addressed. Second, data was obtained from a limited geographic area; it will be important to examine this problem in other regions of the country. Third, we did not collect sociodemographic information about families; we chose this approach to help ensure a high response rate from parents. Finally, there is potential unreliable recall from the parent as to when their children first unbuckled.


      Conclusion


      Among our sample of children less than 6 years of age, 18% could unbuckle themselves from their child restraint and some while the vehicle is moving. Over half of children were reported to be under the age of 4 years at the time of first self-unbuckling. Given the prevalence of this issue and potential safety hazard, urgent future work on this is needed. Stakeholders, including pediatricians, parents, legislators, researchers, and industry should be involved in identifying a solution to this potential problem.
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