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Introduction

Despite efforts to reduce motor vehicle fatalities and injuries via restraint laws, speed limits, and alcohol awareness programs, these injuries remain one of the most frequent causes of death and disability for children.1  Although there is little doubt that use of seat belts reduces fatalities, 2,3 serious injuries, and concomitant medical costs, 3,4-11 belts can cause certain injuries, particularly in the 4-to-9 age group, in which children are too big for child safety seats and too small for adult belts.12  Injuries associated with belt use include chest and abdominal injuries,l3-16 cervical spine fractures,17 cardiac contusion,18 and rupture of the stomach.19

This paper focuses on the effectiveness of seat belts in reducing injuries among survivors aged 4 to 14 who are admitted to hospitals.  The study contrasts outcomes for belted versus unrestrained children among the middle range of children involved in motor vehicle crashes-those requiring hospitalization. 

Methods

Data are from the National Pediatric Trauma Registry, Phase 11.20  The Phase II registry population contained 7156 children injured from all causes from October 1988 to March 1990, 1150 of whom were injured in motor vehicle crashes.  Children in crashes not occurring on the road, those riding in pickup trucks or buses, children younger than 4 or older than 14 years, and 43 cases in which restraint use was unknown were excluded.  Uninjured children, those receiving only emergency room services, and children dead at the scene were excluded.  Of the remaining 413 children, 290 were unrestrained and 123 were belted.  This hospital-based sample was expected to reduce differences between the two groups, as children on either end of the motor

vehicle crash spectrum (those unscathed and those who died at the scene) were excluded. No information was available on vehicular speed(s) or side of impact, which may have influenced outcome.

Outcome variables include mortality, severity of injury, body regions affected, impairments, and utilization of health services.  Three injury severity measures are considered:  the Abbreviated Injury Scale (AIS),21 the Injury Severity Score (ISS),22 and the Glasgow Coma Scale.23  Injured children were classified according to the most severely involved ISS body region, identified by the maximum AIS score.24  The ranking system of MacKenzie et al.24 is used to assign the principal injury when there are ties for the most severely injured AIS body region.  Impairments at discharge were assessed in nine areas of daily functioning:  vision, hearing, speech, self-feeding, bathing, dressing, walking, cognition, and behavior.

Results

Of the 123 belted children, 40.5% were male; 50.2% of the 290 unrestrained children were male.  The average age of the children in both the belted and unrestrained groups was 8.5 years.  The two groups were similar in proportions of front- and back-seat passengers and crash types (Table 1).  However, unrestrained children tended to be more severely injured, to have higher mortality rates (Table 2), and to use more services (Table 3).  As expected, unrestrained children were more likely to have head/neck injuries, as well as injuries to the face, thorax, and extremities (Figure 1).  As found in earlier studies,14-16 belted children were somewhat more likely to have injuries to the abdomen.  Head/neck and thoracic injuries posed the greatest survival threat to both groups (Figure 2).

The abdominal region deserves special attention, as it is the one area where belted children were more severely injured.  Whereas 22.3% of the unrestrained children had moderate to severe abdominal AIS scores, 31.7% of belted children had AIS scores in this range (Figure 2).  Table 4 displays the constellation of injured body regions for the subset of children with primary abdominal injuries.  Belted children had either abdominal injuries alone (57.1%) or abdominal and external injuries (42.9%), whereas 33.3% of the unrestrained children had injuries to a variety of body regions.

Unrestrained children were more likely to have head/neck, extremity, or thorax injury than were belted children, who were more likely to have abdominal or “other” as their primary injury (Figure 3).  As determined by the ISS of the primary injury, unrestrained children, particularly those classified with primary injuries to the head/neck or abdomen, were more seriously injured. Finally, 70.6% of the belted children, compared with 54.8% of the unrestrained children, were discharged with no impairments (Figure 4).

Discussion

Analysis of this multi-institutional sample demonstrates that seat belts do more than “merely” reduce the incidence of injury and concomitant mortality.  Despite the homogenizing effect of this hospital-based sample, the results suggest that belts reduce morbidity, with everything this reduction implies in terms of quality of life and reduced health care costs.  Belted survivors were less severely injured, were hospitalized for shorter periods, were less likely to be discharged with residual impairments, and consequently were less likely to need health services following discharge.  Thus, not only do seat belts reduce health costs by preventing injuries,4-6,10 but even in the subset of children who require hospitalization, the use of seat belts results in the consumption of fewer resources.  Belted children were found to have more abdominal injuries of greater severity than did unrestrained children.  However, unrestrained children with primary abdominal injuries also had injuries to other body regions, which left them more severely involved overall.  Although belted children had more severe abdominal injuries, the low risk of sustaining serious belt-related abdominal injuries is overshadowed by the greater risk of sustaining other serious injuries if seat belts are not used.14  Although clinicians should be alert to signs of “seat belt syndrome” among belted children,14-16,25 we agree with Cameron26 that seat belt syndrome should be de-emphasized so parents don’t misinterpret the findings and allow children to go unbelted.

The optimal protection system has not yet been designed; continued improvements are needed.14,26-28  Reid et al.29 support Agran et al.30 in recommending the “use of specially designed passenger restraints in children up to the age of 10 years.”29  However, Reid et al. also report that seat belts are associated with pediatric chance fractures:  “While seatbelts may in fact save lives and reduce mortality, their use may inadvertently lead to an increased morbidity of the survivors of high-impact motor vehicle accidents in the pediatric population.”29  This speculation is not supported by the data in our sample, where there appears to be no increased morbidity among belted survivors.  In fact, the reductions in the incidence of injury and in mortality rates for belted children noted elsewhere3,4-11 were matched in our sample by reductions in short- and long-term morbidity.  Seat belts are an effective means of prevention, and even current adult designs are capable of producing important reductions in morbidity in pediatric populations.  In short, any restraint is better than no restraint.27
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