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How do boosters work?

4

• Raise the child
• Move shoulder belt off neck → onto shoulder
• Improve lap belt angle → improve lap belt fit

• Belt routing features further improve belt fit
• More comfortable → reduce belt misuse 

Boosters reduce injury among 4-7 year-olds 
by 59% (CHOP)
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Do all boosters work well?
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Assessment of boosters

• Primary function is to position vehicle belts

• Not addressed in NHTSA FMVSS 213
• Positioning of belts not assessed

7

• Mid-range anchorage locations

Objectives

• Quantify belt fit of booster seat designs in real 
world vehicle lap/shoulder belt configurations

• Develop repeatable and reproducible method for 
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p p p
measuring belt fit

Matthew P. Reed
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Methods
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Min Lap Angle

Max Lap Angle

• Construct test buck with range of 
anchorage locations

• Position booster according to 
manufacturer’s instructions

• Position dummy representing                          
6 year-old in booster

Pl b lt i f
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• Place belt using range of                   
configurations 

• Record belt location relative to           
dummy’s pelvis and chest

highback
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backless
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ASISImage courtesy of UMTRI
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Lap belt fit measurements

• 0 mm – ASIS in dummy
• 10 mm – predicted ASIS in children
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Belt Flat on Thighs

Shoulder belt fit measurements

• Belt at midshoulder ± 10 mm

• Belt too close to neck ≤ -20 mm

• Belt too far out on shoulder ≥ 20 mm
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Proper belt fit
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• Lap belt low across upper thigh
• Shoulder belt across center of shoulder

Range of lap belt fit

too high on abdomen engages pelvis flat on upper thighs

17

Range of shoulder belt fit

too close to neck center of shoulder too far outboard
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19Belt on abdomen Belt too far forward on thighs

Belt 
flat on 
thighs

20Belt too close to neck Belt too far out on shoulder

BEST 
BETS

GOOD 
BETS

21Belt on abdomen Belt too far forward on thighs

Belt 
flat on 
thighs

NOT 
RECOMMENDED
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BEST 
BETS

GOOD 
BETS

22Belt too close to neck Belt too far out on shoulder

NOT 
RECOMMENDED

Conclusions

• Boosters differ meaningfully in the lap and 
shoulder belt fit they provide

Despite lap belt being top priority many boosters
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• Despite lap belt being top priority, many boosters 
provided poor lap belt fit

Conclusions

• There are boosters which provide good lap and 
shoulder belt fit
• 10 boosters Best Bets 
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• Dynamic performance
• Other child sizes/ages



9

Future Plans

• Currently finalizing measurement procedure

• Updated ratings on available boosters
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