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1.0 INTRODUCTION 

Few parents  p r o p e r l y  p r o t e c t  t h e i r  c h i l d r e n  i n  spec ia l  c h i l d  
r e s t r a i n t  (CR) systems when t r a v e l i n g  i n  motor v e h i c l e s .  The v a s t  
mai jo r i ty  have n o t  acqu i red a  CR a t  a l l ,  b u t  even those pa ren ts  who have, 
do n o t  always use them o r  use them c o r r e c t l y .  Observat ions i n  
Oklahomal* o f  over 3,000 v e h i c l e s  c a r r y i n g  c h i l d r e n  under age f i v e  
re!vealed t h a t ,  whi l e  13% o f  t he  v e h i c l e s  conta ined a  CR, c h i  l d r e n  were 
p laced i n  them i n  o n l y  9% o f  the  v e h i c l e s .  O f  t h e  r e s t r a i n t s  be ing  
used, a t  l e a s t  30% were n o t  be ing  used c o r r e c t l y .  I n  Nor th  Carol ina,  
over h a l f  o f  t h e  "car seats"  i n  use were judged t o  be o f  unsafe des ign 
o r  misused t o  the  p o i n t  o f  be ing  unsafe. 

Non-use among f a m i l i e s  who have acqu i red a  CR can be e i t h e r  
occas iona l  o r  permanent. Among a  sample o f  Oklahoma parents  w i t h  
ch i  l d r e n  under f i v e ,  43% had disposed o f  a  CR they once acqu i red and had 
n o t  rep1 aced i t. Of these d iscarded CRs, 87% had been designed t o  
accommodate todd le rs ,  and 87% o f  t he  parents  s t  i 1 1  had a  ch i  i d  who 
weighed less  than 40 pounds. Several s t u d i e s 1  l 3  e 4  have documented t h a t  
CR use i n  t h i s  coun t ry  d e c l i n e s  r a p i d l y  w i t h  the  age o f  t he  c h i l d ,  w i t h  
i n f a n t s  be ing  a t  l e a s t  f i v e  t imes more l i k e l y  t o  be i n  a  CR than 3-  and 
4-year-o lds.  

T h i s  study i s  focused on consumer s a t i s f a c t i o n  o r  d i s s a t i s f a c t i o n  
w i t h  c h i l d  r e s t r a i n t  systems f o r  1 -  t o  3-year-o lds g i v i n  t h a t  a  CR has 
been acqu i red.  Assuming t h a t  non-use and misuse r e s u l t  t o  some ex ten t  
from d i s s a t i s f a c t i o n ,  t he  s tudy seeks t o  i d e n t i f y  t he  pr imary  f a c t o r s  
t h a t  c o n t r  i bu te  t o  such occurrences and t o  suggest ways t o  e l  i m i  na te  o r  
reduce t h e  e f f e c t  o f  these f a c t o r s .  The study i s  n o t ,  t he re fo re ,  
concerned w i t h  m o t i v a t i n g  parents  t o  a c q u i r e  a  CR i n  the  f i r s t  p lace,  
e i t h e r  f o r  an i n f a n t  o r  a  t o d d l e r .  I t  i s  concerned ins tead w i t h  
p a r e n t s '  pe rcep t ions  and expecta t ions  rega rd ing  CRs t o  be used w i t h  
t o d d l e r s  once the  d e c i s i o n  t o  acqu i re  a  CR has been made, and how these 
pe rcep t ions  and expec ta t i ons  may change a f t e r  ac tua l  use. Also a t  issue 
a re  des ign dec i s ions  made by CR manufacturers i n  response b o t h  t o  market 
exper iences and t o  Federal Motor Veh ic le  Sa fe ty  Standard (FMVSS) 213 ,  
C h i l d  R e s t r a i n t  Systems. 

*superscr i pt numbers des ignate  References 1 i s t e d  i n  Sec t ion  7.0. 





2.0 LITERATURE REVIEW 

Research on consumer s a t i s f a c t i o n  w i t h  c h i l d  r e s t r a i n t s  has 
g e n e r a l l y  focused on comfo r t  f o r  t he  c h i l d  and convenience f o r  t he  
palrent. I n  a study u s i n g  sa fe t y -mo t i va ted  f a m i l i e s  w i t h  i n f a n t s ,  Webers 
found t h a t  occas iona l  non-use and misuse, b o t h  d e l  i b e r a t e  and 
i nadve r ten t ,  d i r e c t l y  r e s u l t e d  f rom inconven ient  and uncomfor tab le  CR 
de!signs, a l o n g  w i t h  i n s u f f i c i e n t  i n f o r m a t i o n  on t h e  reasons f o r  c o r r e c t  
use. There  a l s o  was evidence t h a t  pa ren ts  do n o t  have enough 
in l fo rmat ion  t o  eva lua te  whether a p a r t i c u l a r  CR w i l l  i n  f a c t  be 
acceptab le  a f t e r  repeated use. Appearances can be dece i v ing .  

Al though i n f a n t s  may i n  f a c t  be uncomfor tab le  i n  a g i v e n  CR, 
e s p e c i a l l y  i f  i t  i s  t o o  u p r i g h t ,  d i s c o m f o r t  i s  l a r g e l y  a p a r e n t a l  
p e r c e p t i o n  and has l e s s  o f  an e f f e c t  on consumer s a t i s f a c t i o n  than does 
cclnvenience. T h i s  s i t u a t i o n  changes when t o d d l e r s  a r e  i nvo l ved .  
Surveys i n  Tennesseeb and I l l i n o i s 7  found t h a t  c h i l d  d i s c o m f o r t  and 
d i s l i k e  o f  t h e  CR were p r imary  reasons f o r  non-use, t he  l a t t e r  s tudy 
adding t h a t  cos t  and i n s t a l l a t i o n  problems were s p e c i f i c a l l y  n o t  
imlportant f a c t o r s .  

I n  apparent  c o n t r a s t ,  Chr is tophersen8 r e p o r t s  t h a t  c h i l d r e n  
r e s t r a i n e d  i n  CRs were cons ide rab l y  b e t t e r  behaved than u n r e s t r a i n e d  
c h i l d r e n ,  and t h a t  t h e  l a t t e r  c h i l d r e n  suddenly became well-behaved when 
buck led  i n t o  a CR f o r  t h e  f i r s t  t ime.  Cunningham e t  a l . '  suggest t h a t  
c h i l d - d i s c o m f o r t  excuses, a long w i t h  inconvenience compla in ts ,  may i n  
f a c t  be used because they a r e  "more s o c i a l  l y  accep tab le  b a r r i e r s "  t o  CR 
use than o t h e r  reasons pa ren ts  may a c t u a l l y  have, 

I m p l i c i t  i n  many o f  these s t u d i e s  i s  a s k e p t i c i s m  t h a t  c h i l d  
r e s t r a i n t s  may i n  f a c t  & uncomfor tab le .  Among t h e  parents  p o l l e d  i n  
Oklahoma,l who had c h i l d r e n  under f i v e  and who were u s i n g  o r  had used a 
CR a t  one t ime,  40% r e p o r t e d  t h a t  c h i l d r e n  do n o t  l i k e  t o  r i d e  i n  CRs, 
and 48% expressed a be1 i e f  t h a t  most parents  use CRs t o  c o n t r o l  t h e i r  
c h i l d r e n ' s  behav ior  r a t h e r  than f o r  reasons o f  s a f e t y .  Behavior c o n t r o l  
i s ,  i n  f a c t ,  a good reason f o r  u s i n g  a CR, as conf i rmed by H a l l , l o  b u t  
o n l y  i f  i t  works. I f ,  on t h e  o the r  hand, a c h i l d  i s  so uncomfor tab le  
and r e s i s t a n t  t o  be ing  r e s t r a i n e d  t h a t  s/he t r i e s  t o  and does ge t  o u t  o f  
t he  CR, t h e  pa ren t  may as w e l l  g i v e  up u s i n g  i t .  The most f r e q u e n t l y  
mentioned problem among d i s s a t i s f i e d  users  i n  t h e  Oklahoma survey was 
t h a t  t h e i r  c h i l d r e n  c o u l d  e a s i l y  ge t  o u t  o f  t h e i r  car  sea ts .  

Researchers i n  New South Walesu have found t h a t  c h i l d r e n  a r e  a b l e  
t o  f r e e  t h e i r  arms and upper bod ies  f rom v i r t u a l l y  any A u s t r a l i a n  c h i l d  
r e s t r a i n t  system. F u r t h e r ,  they found t h i s  i s  a widespread problem f o r  
parents  and o f t e n  leads t o  such unsafe behav ior  as c o n s t a n t l y  t u r n i n g  t o  
check on t h e  c h i l d  o r  g i v i n g  up t r y i n g  t o  r e s t r a i n  t h e  c h i l d  a t  a l l .  I t  
should be noted t h a t  these r e s t r a i n t s  have f o u r -  o r  f i v e - p o i n t  harnesses 
w i t h  no h o r i z o n t a l  shoulder  s t r a p  r e t a i n e r s .  Al though some c h i l d r e n  
cou ld  g e t  o u t  o f  t he  s t r a p s  rega rd less  o f  how t i g h t l y  they were 
ad jus ted,  i t  was found t h a t  loose adjustment  c o n t r i b u t e d  s i g n i f i c a n t l y  
t o t h e  problem. T h i s  was due p a r t l y  t o  ignorance,  some mothers 
commenting t h a t  they had no idea t h e  s t r a p s  were t o  be so t i g h t ,  But 



another reason was d i f f i c u l t  harness adjustment systems t h a t  d iscourage 
f requen t  changes and make a  snug f i t  hard t o  achieve. The study 
concluded t h a t  e f f o r t s  should con t inue  " t o  improve the  hand l ing  
q u a l i t i e s  o f  r e s t r a i n t s  so t h a t  parents  a r e  less  ab le  t o  use t h e  dev ice  
i n c o r r e c t l y , "  and t h a t  educat ion  programs need t o  h i g h l i g h t  the  
importance o f  c o r r e c t  adjustment.  

An e a r l i e r  survey conducted i n  New South Walesla revea led t h a t  
c h i l d r e n  opening CR buck les  presented j u s t  as much a  problem as t h e i r  
f r e e i n g  t h e i r  arms from t h e  shoulder s t raps .  T h i s  has a l s o  been a  
problem w i t h  CRs manufactured i n  the  Un i ted  Statesi3 and i n  Sweden.14 I n  
the  l a t t e r  case, research was undertaken t o  determine the  b e s t  design 
and o p t i o n a l  range o f  f o r c e  t h a t  would make a  buck le  u n l i k e l y  t o  be 
opened by a  c h i l d  b u t  s t i l l  easy enough f o r  an a d u l t .  Arnberg l5  
recommended a  pushbut ton mechanism t h a t  would re lease  w i t h  an average 
f o r c e  o f  SON, o r  11.2 pounds, w i t h  a  ION margin f o r  manufac tur ing  
v a r i a b i l i t y .  When t h i s  research was incorpora ted i n t o  FMVSS 213,  
however, a  minimum f o r c e  o f  12 pounds was mandated, which r e s u l t s  i n  an 
e f f e c t i v e  average f o r c e  o f  14.3 pounds. lb  I t  has been suggested 
i n f o r m a l l y  by many t h a t  t h e r e  may be a  nega t i ve  consumer r e a c t i o n  t o  
these s t i f f  buck les .  

Although the  most ex tens i ve  research on pa ren ta l  a t t i t u d e s  and 
behavior  w i t h  rega rd  t o  c h i l d  r e s t r a i n t s  has been done i n  Sweden and 
A u s t r a l i a ,  n o t  a l l  o f  t he  r e s u l t s  a r e  r e l e v a n t  t o  t h e  U.S. market 
because o f  d i f f e r e n t  des ign c o n f i g u r a t i o n s  and i n s t a l l a t i o n  methods, 
Swedish CRs face  the  r e a r  o f  the  ca r ,  as do most A u s t r a l i a n  ones, and 
t h e  spec ia l  i n s t a l l a t i o n  r e q u i r e d  tends t o  be r a t h e r  d i f f i c u l t  and 
permanent. The general problems exper ienced by parents and c h i l d r e n ,  
however, seem t o  be s i m i l a r .  I n  a  summary o f  t h i s  research, a long w i t h  
r e s u l t s  o f  a  new survey and r e s t r a i n t  t r i a l  p r ~ g r a m , ~ ~ ~ ~  the  authors 
found t h a t ,  w h i l e  sa fe ty  was most o f t e n  s t a t e d  as the p r imary  reason f o r  
r e s t r a i n i n g  a  c h i l d ,  c o n t r o l l i n g  the  c h i  l d l s  behavior was a l s o  a  
f requen t  m o t i v a t i o n  f o r  us ing  a CR. D i s s a t i s f a c t i o n  w i t h  p a r t i c u l a r  CRs 
focused more on c h i l d  comfor t  problems, such as heat ,  s leep ing,  long 
t r i p s ,  s t r a p  cha f ing ,  and i n a b i l i t y  t o  see ou t  t he  window. Less 
impor tant  were convenience problems, such as harness s i m p l i c i t y ,  s t r a p  
adjustment,  and ease o f  c lean ing .  The problem o f  no t  be ing  a b l e  t o  keep 
the  c h i l d  i n  the  CR was a l s o  q u i t e  impor tant  as i t  represented a  f a i l u r e  
o f  the  behav io r - con t ro l  f u n c t i o n  o f  t he  system as w e l l  as a  f a i l u r e  o f  
i t s  s a f e t y  f u n c t i o n .  

An impor tant  a d d i t i o n a l  f ' i nd ing18  was t h a t  d i f f e r e n t  f a m i l i e s  do 
have d i f f e r e n t  needs r e l a t e d ,  f o r  instance,  t o  the  number o f  people i n  
the  f a m i l y ,  t he  number o f  cars ,  t he  way ca rs  a re  used, and t h e  model o f  
t h e  c a r .  I n  t h e  Un i ted  Sta tes ,  a  s imple  mat ter  o f  c h i l d - r e s t r a i n t /  
v e h i c l e  i n c o m p a t i b i l i t y  can severe ly  l i m i t  the CR cho ice  f o r  f a m i l i e s  
w i t h  c e r t a i n  model cars . "  

F i n a l l y ,  two s u r v e y s 1 # l 2  i n  d i f f e r e n t  c o u n t r i e s  have come up w i t h  
the  n o t - t o o - s u r p r i s i n g  r e s u l t s  t h a t  the  more f a m i l i e s  use a  CR the  more 
s a t i s f i e d  they tend t o  be w i t h  i t ;  o r ,  converse ly ,  the  niore s a t i s f i e d  
they a re  the  more they use i t .  There i s  a l s o  a  general c o n v i c t i o n  i n  
t he  l i t e r a t u r e  t h a t  a  CR which i s  easy t o  use c o r r e c t l y  i s  more l i k e l y  



to b e  correctly used, The key to getting parents and children to use 
child restraints, and to use them as they were intended, is to insure 
that each family is well matched with its child restraint and well 
satisfied with its comfort, convenience, and security, This research 
program was undertaken to provide information that might facilitate that 
goa 1 . 





The general  research des ign i nvo lved  ask ing parents  o f  t o d d l e r s  t o  
operate,  eva luate ,  and make a  s e l e c t i o n  among v a r i o u s  c h i l d  r e s t r a i n t  
systems bo th  b e f o r e  and a f t e r  t he  parents  had an o p p o r t u n i t y  t o  use t h e  
CRs f o r  extended pe r iods  o f  t ime. The p r e - t r i a l  and p o s t - t r i a l  
pe rcep t ions ,  preferences,  and s e l e c t i o n  c r i t e r i a  were then compared, and 
t h e  p o s i t i v e  o r  nega t i ve  aspects o f  s p e c i f i c  des ign f e a t u r e s  were 
i d e n t i f i e d .  The sub jec t  group, the  c h i l d  r e s t r a i n t  models used i n  the  
study,  and t h e  va r ious  phases o f  the  exper imental  program a r e  descr ibed 
below. 

&1 Subjec ts  

T h i r t y - t w o  f a m i l i e s  w i t h  c h i l d r e n  rang ing  i n  age f rom 12 t o  36 
months were r e c r u i t e d  through l o c a l  p r i v a t e  p e d i a t r i c i a n  p r a c t i c e s .  An 
a t tempt  was made t o  a t t r a c t  b o t h  users and non-users o f  c h i l d  r e s t r a i n t s  
w i t h  an o f f e r  o f  a f r e e  CR a t  the  end o f  t he  s tudy.  We were soon 
overwhelmed w i t h  p o t e n t i a l  p a r t i c i p a n t s  from the  user popu la t i on ,  bo th  
s a t i s f i e d  and d i s s a t i s f i e d .  To t r y  t o  reach' more non-users, a  spec ia l  
announcement i n  a U n i v e r s i t y  newspaper was made t h a t  generated a few 
adld i t i  ona 1 non-users. 

As t h e  s u b j e c t  s l o t s  began t o  f i l l ,  some s e l e c t i o n  was made based 
on the  age o f  the  c h i l d  t o  achieve a  reasonable d i s t r i b u t i o n  on e i t h e r  
s  i lde o f  t he  near- two-year-o ld age. As expected, pa ren ts  o f  ch i  l d r e n  
over 2-1/2 were l e s s  i n t e r e s t e d  i n  the  study than were parents  o f  t he  
yolunger ch i  1 dren.  The pa ren ts  who were i n t e r e s t e d ,  however, proved t o  
be v e r y  i n t e r e s t e d ,  as a1 1 32 fami 1 i e s  accepted i n t o  the  study remained 
f o r  i t s  d u r a t i o n .  Table 1 summarizes t h e  f a m i l y  d e s c r i p t o r s  d iscussed 
below. 

The average age o f  the  c h i l d  sub jec ts  a t  t he  beg inn ing o f  t he  study 
wa:s 22 months (range 12 t o  38 months) , and t h e i r  average weight  was 26 
pol~nds (range 22 t o  32 pounds) . T h i r t e e n  o f  t h e  c h i  l d r e n  had no 
s i b l i n g s ,  16 had one s i b l i n g ,  and 3 had two o r  more. 

The mothers averaged 28 years o f  age (range 23 t o  37 years) , and 
t h e  f a t h e r s  29 years (range 23 t o  41  yea rs ) .  The parents  were 
r e l a t i v e l y  w e l l  educated, as c o u l d  be expected i n  a group mo t i va ted  t o  
use c h i l d   restraint^,^^^^ and the re  was v i r t u a l l y  no d i f f e r e n c e  i n  
educa t ion  l e v e l  between mothers and f a t h e r s .  Seventeen o f  t he  64 
parents  had completed o r  were working on a  graduate degree, 24 more had 
bache lors  degrees, 15 had some c o l  lege educat ion,  and 8 had f i n i s h e d  
h i g h  school .  Thus 64% o f  t h e  p a r t i c i p a t i n g  pa ren ts  were a t  l e a s t  
c o l l e g e  graduates. 

Reported s e a t b e l t  use by the  parents  was aga in  f a i r l y  h igh ,  b u t  n o t  
unexpected, w i t h  the  mothers be ing  s l i g h t l y  more consc ien t i ous  than the  
f a t h e r s .  Over h a l f  the parents  (34) cla imed they used s e a t b e l t s  a l l  o r  
most o f  the  t ime, whi l e  fewer than 20% (12)  s a i d  they never used them. 



TABLE 1 .  SUBJECTS 

Chi 1 d ren  (N=32) Parents (N=64) 

Average Age: 2 2  months 
Age D i s t r i b u t i o n :  

12-17 Months 8 
18-23 Months 12 
24-29 Months 8 
30-38 Months 4 

Average Weight: 26 l b s .  

Sib1 ings:  
None 13 
One 16 
Two o r  more 3 

Average Age: 
Mothers 2 8 y e a t s  
Fathers  29 years 

Educat i on: 
High School 8  
Some Co 1 1 ege 15 
Bachelors Degree 2 4  
Graduate Work 17  

Sea tbe l t  Use: 
A 1 ways 2  3 
Most T  i mes 1 1  
Somet i rnes 18 
Never 12  

Toddler  C h i l d  R e s t r a i n t  (TCR) Use Experience 
Non-Users (N=l l )  

2 u s i n g  i n f a n t  r e s t r a i n t  
4 pas t  TCR exposure 
2 min imal  TCR exposure 
3 no TCR exper ience 

Users 
S a t i s f i e d  (N= 10) 
D i s s a t i s f i e d  (N=11) 

Fami l i es  came t o  the  study w i t h  a  v a r i e t y  o f  c h i l d  r e s t r a i n t  
exper ience t h a t  form th ree  general  groups o f  e q u i v a l e n t  s i z e :  c u r r e n t  
non-users (1 I ) ,  c u r r e n t  s a t i s f i e d  users  (10) , and c u r r e n t  d i s s a t i s f i e d  
users (1 1) , "User" i s  def  i ned ' n  terms o f  us i ng a t o d d l e r  CR o r  a  
c o n v e r t i b l e  C R  i n  t h e  t o d d l e r  p o s i t i o n  (TCR) . Thus, among the  " c u r r e n t  
non-users," two were s t i l l  u s i n g  an i n f a n t  r e s t r a i n t  (a l though b o t h  
c h i l d r e n  were too  l a r g e ) ,  f o u r  had used a  TCR i n  t h e  pas t  b u t  had g i v e n  
up, two had ve ry  minimal  exposure t o  a  TCR, and th ree  had never used 
one. Only one f a m i l y  had never used any k i n d  o f  c h i l d  r e s t r a i n t ,  e i t h e r  
i n f a n t  o r  t o d d l e r .  

The pas t  and p resen t  users o f  TCRs had exper ience w i t h  30 t o d d l e r  
r e s t r a i n t s  r e p r e s e n t i n g  10 d i f f e r e n t  models. The most f r e q u e n t l y  used 
models were the  General Motors C h i l d  Love Seat (6) and the  S t r o l e e  Wee 
Care (6) . A 1  though 15 o f  the  30 CRs r e q u i r e d  t e t h e r s ,  o n l y  t h ree  were 
p r o p e r l y  anchored. Parents expressed d i s s a t i s f a c t i o n  w i t h  t w o - t h i r d s  



(;!O) o f  t h e  TCRs they were u s i n g  o r  had used. The most f requen t  
compla in t  was t h a t  t h e  c h i l d  cou ld  g e t  ou t ,  e i t h e r  p a r t i a l l y  o r  
cumple te ly  (g ) ,  f o l l o w e d  by t h e  c h i l d  n o t  be ing  ab le  t o  see o u t  (51, 
harness i nconven i ence (4) , and durab i  1 i t y  prob 1 ems (3) . 

A v a r i e t y  o f  passenger v e h i c l e s  were used by the  f a m i l i e s ,  
i r ~ c l u d i  ng sedans, hatchbacks, s t a t  i o n  wagons, vans, and p i ck -up  t r u c k s .  
Four f a m i l i e s  owned ca rs  i n  which s e a t b e l t  l a t ches  i n  t h e  rea r  seat  were 
i n t e g r a t e d  w i t h  b u l k y  r e t r a c t o r s ,  a  des ign  t h a t  i s  incompat ib le  w i t h  
many CRs.lY 

C h i l d  R e s t r a i n t  Systems 

M u l t i p l e  samples o f  e i g h t  d i f f e r e n t  c h i l d  r e s t r a i n t  models were 
used i n  t h e  study. A l l  were c u r r e n t l y  on the  market ( J u l y  1981) and 
c la imed t o  conform t o  FMVSS 213, e f f e c t i v e  January 1 ,  1981. They were 
se lec ted  t o  represent  t h e  range o f  d i f f e r e n t l y  designed TCRs a v a i l a b l e  
t c  consumers and i nc luded  v a r i o u s  r e s t r a i n i n g  systems, buck le  designs,  
i n s t a l l a t i o n  methods, she l I / f r ame  des igns ,  and u p h o l s t e r y  m a t e r i a l s .  
The s p e c i f i c  models a re  l i s t e d  below a long w i t h  d e t a i l s  about t h e i r  
de,sign fea tu res .  The a b b r e v i a t i o n s  i n  parentheses w i l l  be used 
hence fo r th  i n  the  t e x t  t o  r e f e r  t o  these models. Photographs o f  each 
a re  p rov ided  as I l l u s t r a t i o n s  1 through 8, and p o s s i b l y  con fus ing  or  
u n f a m i l i a r  design f e a t u r e s  a re  diagrammed and d e f i n e d  i n  I l l u s t r a t i o n  9.  
Table 2 o u t l i n e s  some o f  t he  design f e a t u r e s  f o r  eas ie r  comparison and 
re fe rence .  

As t roseat  jlOOB (AS91) - 
R e s t r a i n i n g  System 

F i v e - p o i n t  harness 
Two s i n g l e - s l i d e  harness a d j u s t e r s  
Independent c r o t c h  s t r a p  adjustment  
Webbing shoulder s t r a p  r e t a i n e r  
Two-prong pushbut ton ( I nd iana  Mi 1 1  s) buck 1 e  

I n s t a l l a t i o n  
Wide, through-frame v e h i c l e  b e l t  pa th  

Shel l /Frame 
Lever-operated r e c l i n e  mechanism 
V i n y l  upho ls te ry  
4.5 inch  sea t i ng  h e i g h t  
10.5 inch  back w i d t h  
24 degree back ang le  

I n s t r u c t i o n s  i n  t ranspa ren t  p l a s t i c  pocket  hanging f rom rea r  frame bar 



Century 200 (C200) 

R e s t r a i n i n g  System 
Harness w i t h  i n t e g r a t e d  abdominal pad 
Two s i n g l e - s l i d e  harness a d j u s t e r s  
lndependent c r o t c h - s t r a p  adjustment  
One-prong pushbut ton ( I  nd i ana M i  1 1 s) buck 1 e 

I n s t a l  l a t i o n  
Narrow, through-f rame v e h i c l e  b e l t  pa th  

Shel l /Frame 
Lever-operated r e c l i n e  mechanism 
V i n y l  u p h o l s t e r y  
5 i nch  s e a t i n g  h e i g h t  
1 1  i nch  back w i d t h  
17 degree back ang le  

l n s t r u c t i o n s  i n  t ranspa ren t  p l a s t i c  pocket  hanging f rom r e a r  frame bar 

Cosco/Peterson Saf e-T-Seat 78A ( ~ P 7 8 )  

R e s t r a i n i n g  System 
F i v e - p o i n t  harness 
Two s i n g l e - s l i d e  harness a d j u s t e r s  
lndependent c r o t c h - s t r a p  adjustment  
P l a s t i c  shou lder  s t r a p  r e t a i n e r  
Two-part, one-prong pushbut ton  buck le  

I n s t a l  l a t i o n  
Wide-access, through-frame v e h i c l e  b e l t  pa th  w i t h  narrow b e l t  guides 

Shel l /Frame 
Lever -opera ted r e c l i n e  mechanism 
V i n y l  u p h o l s t e r y  
4.5 i nch  s e a t i n g  h e i g h t  
9.5 i nch  back w i d t h  
15 degree back angle 

I n s t r u c t i o n s  i n  t ranspa ren t  p l a s t i c  pocket  hanging f rom r e a r  frame bar 

Cosco/Peterson Saf e-T-Sh i e l  d & ( ~ ~ 8 1 )  

R e s t r a i n i n g  System 
F u l l  s h i e l d  on p i v o t i n g  arms 
Two-handed, s ide- re lease/ad jus tment  b u t t o n s  

I n s t a l l a t i o n  A l t e r n a t i v e s  
Wide-access, through-frame v e h i c l e  b e l t  pa th  w i t h  narrow b e l t  guides 
Narrow, through-frame v e h i c l e  b e l t  pa th  



Shel l/Frame 
Lever-operated recline mechanism 
Cloth upholstery 
4.5 inch seating height 
9.5 inch back width 
15 degree back angle 

Instructions in transparent plastic pocket hanging from rear frame bar 

Ford Tot Guard (FTG) -- - - 
Restraining System 

Full shield, stationary or removable 

Installation 
Vehicle belt path over shield 

!She1 1 
'TWO-position seat cushion 
Plastic with vinyl padded shield-cover 
4.5 inch or 3 inch seating height 
Uses vehicle seat for child back support 

Instructions loose in box, to be stored under shield pad 

Kantwet One-Step 401 (K401) -- 
Restraining System 

Harness with integrated spring-up partial shield 
Two double-slide harness adjusters 
Crotch strap attached to and adjusts with shoulder straps 
One-prong pushbutton buckle 

Instal lation 
Wide, through-frame vehicle belt path 
Top tether 

Shel l/Frame 
Collapsing-frame recline mechanism 
Vinyl upholstery 
5.5 inch seating height 
10 inch back width 
12 degree back' ang l e 

Instructions in transparent plastic pocket attached to back of shell 



Kolcraf  t H i  -Rider (KHR) 

Res t ra in ing  System 
Five-po in t  harness w i t h  op t iona l  separate p a r t i a l  s h i e l d  
Four s i ng l e - s l i de  harness ad justers  
l  ndependent c ro tch  s t r ap  adjustment 
Two-loop snap (Waterbury) buck 1 e 

I n s t a l  l a t i o n  A 1  t e rna t i ves  
Vehic le  b e l t  path over s h i e l d  
Narrow, through-shel l  veh i c l e  b e l t  path 

Shel l/Frame 
Lever-operated r e c l i n e  mechanism 
Cloth  uphols tery  
6 inch seat ing he ight  
9.5 inch back width  
19 degree back angle 

I ns t r uc t i ons  i n  hol low o f  she l l  w i t h  s n a p - f i t t i n g  cover 

S t ro l ee  Wee Care (5599) 

Rest ra in ing  System 
Five-po in t  harness w i t h  spring-up arm r e s t  he ld  down 

by buckled harness 
One doub l e-s 1 i de ad juster  
Crotch s t r ap  attached t o  and ad justs  w i t h  shoulder/ lap s t raps 
Webbing shoulder s t r ap  re ta i ne r  
Two-prong pushbutton (Ref 1 ec to1 i te) buck 1 e 

I n s t a l l a t i o n  
Wide, through-frame veh i c l e  b e l t  path 
Top te ther  

Shel l/Frame 
Col 1 aps i ng-f rame rec 1 i ne mechan i sm 
Cloth  uphols tery  
8 inch seat ing he igh t  
9 inch back width  
3 degree back angle 

I ns t r uc t i ons  between s ide  padding and she l l  



ILLUSTRATION 1 
A s t r o s e a t  9100B 

ILLUSTRATION 2 
Century  200 



ILLUSTRATION 5 
Ford Tot Guard 

ILLUSTRATION 7 
Koleraft Hi-Rider 

ILLUSTRATION 6 
Kantwet One-Step 401 

ILLUSTRATION 8 
Strolee Wee Care 599 



I L L U S T R A T I O N  9. DIAGRAMS OF SELECTED D E S I  GN FEATURES 

s i  n g l  e - s l  i d e  
harness  a d j u s t e r  

doub l  e - s l  i d e  
harness  a d j u s t e r  

f i v e - p o i n t  ha rness  

two-prong buc k l  e  
t w o - p a r t  

s i n g 1  e-prong buck l  e  

\ 
back 
w i d t h  

r e c l  i n e  mechanism 

\ s e a t i n g  
h e i g h t  b 

shou l  d e r  s t r a p  
r e t a i  n e r  

two-1 oop 
snap b u c k l  e 

a .  D e s i g n a t i o n  o f  "w ide "  o r  " na r row"  de te rm ined  by whe ther  o r  n o t  space 
accep t s  be1 t l a t c h  w i t h  i n t e g r a t e d  bu l  k y  r e t r a c t o r .  

b .  Measured i n  mos t  u p r i g h t  p o s i t i o n .  
c .  Measured a t  l o w e r  s h o u l d e r  s t r a p  s l o t s .  



TABLE 2. CHILD RESTRAINT DESIGN FEATURES 

Design Features 

RESTRAINING SYSTEM 

5-Point Harness 

Harness/Shi el d 
Comb i nation 

Full Shield 

Arm Rest or Opt. 
Partial Shield 

INSTALLATION 

Belt through 
Frame/Shell 
(W i de/Nar row) 

Belt Over CR 

Top Tether 

SHELL/FRAME 

Seat i ng He i ght 

Back Width 

Back Angle 

Upholstery 
(Vinyl/Cloth) 

AS91 

X 

W 

4.5" 

10.5" 

24' 

V 

C200 

X 

N 

5.0" 

11.0" 

17' 

V 

Child 

CP78 

X 

W 

4.5" 

9.5" 

15" 

V 

Restraint 

CP81 

X 

W/N 

4.5" 

9.5" 

15" 

C 

FTG 

X 

X 

4.5" 

N.A. 

N.A. 

V 

Models 

K401 

X 

W 

X 

5.5" 

10.0" 

lZO 

V 

KHR 

X 

X 

N 

X 

6.0" 

9.5" 

lgO 

C 

5599 

X 

X 

W 

X 

8.0" 

9.0" 

3 O  

C 



Exper imental  Design 

There were f o u r  phases t o  the  exper imental  program: i n i t i a l  choice,  
i n i t i a l  use, extended use, and f i n a l  cho ice .  Each phase invo lved  one o r  
more in terv i 'ew/observat ion  sessions, Parents c o u l d  p a r t i c i p a t e  s i n g l y  
or as a couple and were encouraged t o  b r i n g  t h e i r  c h i l d r e n .  P lay  
eqluipment was avai  l a b l e  t o  e n t e r t a i n  the  c h i  ld ren.  The exper imental  
program r a n  from mid-Ju ly  t o  mid-November, and thus i nvo lved  a v a r i e t y  
o f  weather condi t i  ons . 

P r i o r  t o  the  f i r s t  i n te rv iew ,  background i n f o r m a t i o n  on each f a m i l y  
was ob ta ined  over the  telephone. I n f o r m a t i o n  was ob ta ined  about t h e  
passenger v e h i c l e  (s) each planned t o  use i n  the  study,  and the  t e t h e r  
issue was ra i sed .  We decided e a r l y  i n  the  plann.ing phase t h a t  t h e  
d i f f i c u l t y  and inconvenience o f  te ther -anchor  i n s t a l l a t i o n  was w e l l -  
known, and t h a t  t h e  a c t u a l  i n s t a l l a t i o n  cou ld  n o t  be l e f t  t o  i n d i v i d u a l  
p a r t i c i p a n t s .  We t h e r e f o r e  exp la ined t h a t  some CRs i n  the  study needed 
t e t h e r s  and t h a t  we would i n s t a l l  an anchor f o r  t he  parents  i f  they were 
w i l l i n g .  A l t e r n a t i v e l y ,  they cou ld  use a te the red  CR i n  the  f r o n t  seat  
on l y ,  o r  they cou ld  request  t h a t  no t e t h e r e d  CRs be assigned t o  them. 
The d e c i s i o n  as t o  whether t o  have a t e t h e r  anchor i n s t a l l e d  was u s u a l l y  
made b e f o r e  the  f i r s t  i n t e r v i e w ,  and a p p r o p r i a t e  personnel were 
scheduled t o  do the  j ob .  I n  a l l ,  1 1  anchors were e v e n t u a l l y  i n s t a l l e d ,  
3 more f a m i l i e s  used e x i s t i n g  anchors, 9 f a m i l i e s  used te the red  CRs i n  
the  f r o n t  seat ,  and the  remaining 9 d i d  n o t  use any te the red  CRs. 

Also a t  t h i s  t ime, one o f  32 predetermined s e r i e s  o f  CRs was 
assigned t o  each f a m i l y .  Each s e r i e s  inc luded o n l y  f o u r  o f  t he  e i g h t  
CRs i n  t h e  study,  b u t  t he  m a t r i x  was c a r e f u l l y  worked o u t  so t h a t  each 
model would rece ive  e q u i v a l e n t  exposure and comparisons w i t h  a l l  o the r  
models. Although random s e r i e s  assignments were made when p o s s i b l e ,  we 
were sometimes cons t ra ined  by a s u b j e c t ' s  t e t h e r  d e c i s i o n  o r  wel l-known 
vehicle/CR i n c o m p a t i b i l i t i e s .  I n  a d d i t i o n ,  as the  study progressed and 
o the r  comp l i ca t i ons  arose, a few s u b s t i t u t i o n s  and changes i n  CR o rde r  
had t o  be made. Fu r the r  d e t a i l s  a r e  i n  s e c t i o n  3 . 3 . 3 .  

3 . 1  I n i t i a l  Choice Phase 

Parents were shown t o  a room d i s p l a y i n g  each CR model i n  a s t o r e -  
l i k e  s e t t i n g .  A l l  p l aca rds  and the i n s t r u c t i o n s  t h a t  come w i t h  each CR 
were inc luded.  P r i ces ,  however, were n o t  g iven,  and parents  were asked 
t o  assume they were a l l  about the  same. They were then asked t o  " t h i n k  
o u t  loud" w h i l e  p re tend ing  they were shopping f o r  a CR f o r  t h e i r  c h i l d .  
The parents  were t o l d  t h a t  any quest ions  they might  have would n o t  be 
answered u n t i l  l a t e r .  No f u r t h e r  i n s t r u c t i o n s  were given,  a l though the  
parents  were f r e e  t o  touch, manipulate,  read the  i n s t r u c t i o n s  o f ,  and 
p u t  t h e i r  c h i l d  i n  any o r  a l l  o f  t he  CRs. The in te rv iewer  recorded 
t h e i r  ac t i ons ,  reac t i ons ,  and statements about each CR as w e l l  as any 
comments about c h i l d  r e s t r a i n t s  i n  genera l .  The parents  were then asked 
t o  s e l e c t  t he  one they would "buy" and t o  s p e c i f y  the  reasons. They 
were caut ioned t h a t  t he  chosen CR would n o t  n e c e s s a r i l y  be one they 
would use i n  l a t e r  phases o f  the  s tudy.  



Initial Use Phase 

The first CR in the family's assigned series was then presented in 
its box as shipped, except that shoulder straps had been rethreaded to 
the higher toddler slots when applicable (AS91 ,  CZOO, CP78, S599), and 
an infant-only harness had been removed (CP81). (The decision to 
rethread was made because this operation is usually only done once, the 
task is not central to the overal l study, and this process on one of the 
models is generally known to be quite difficult and time-consuming, even 
for experienced users,) In a room equipped with both a "living area" as 
well as a mock-up of a vehicle seat with center lap belt and tether 
anchor, the parents were asked to "use" the CR for the first time. The 
child was present in all but three instances, when a doll the size of a 
two-year-old was used instead. 

Parents were told they would not be given any advice or help, 
unless they reached an absolute impasse. The instructions, of course, 
were available for use if needed, but no specific mention was made of 
them. The interviewer then recorded the actions and comments of the 
participants and kept track of the time used. After the parents had 
finished, the interviewer corrected any mistakes made, gave the parents 
some general guidelines for safe, correct use of CRs, and answered any 
questions they had. This discussion usually included the importance of 
snug-fitting harnesses, the function of full shields, partial shields, 
and arm rests, tricks for dealing with stiff buckles, and tips on how to 
get vehicle belts and tethers tight. Further information was, of 
course, provided as the study progressed and questions arose. 

3.3. Extended Use Phase 

While they were still at the first interview session, the parents 
were told they would be using the CR they had just tried for the next 
three weeks. They were asked to read the instructions at home and to 
evaluate their completeness, clarity, and general helpfulness. They 
were encouraged to write their ideas down on a short evaluation form 
provided (see Appendix). The parents were also given a trip-log form to 
use primarily as a memory aid for recording their observations, 
experiences, and problems. An appointment was then made for the next 
interview. 

The interviewer accompanied the family to its car, in which a 
tether anchor had been installed when appropriate. The interviewer 
observed and/or assisted the family with the installation and buckling 
of the CR. Vehicle-related problems were noted, and occasional ly a 
different CR had to be allocated. 

After approximately three weeks, the subjects returned for their 
second visit. They had been told to leave the used CR in their car, 
partly to ease their load, but also so that its installation could be 
observed. The parents were then asked to relate what they and/or their 
child liked and did not like about the CR, any instances when they did 
not use it or did not use i t  according to instructions, and whether they 
would be happy with this CR if they owned it. The interview format was 
not rigid, but a questiodanswer form was used as a guide to insure 



completeness and consistency between the  two in terv iewers.  Th is  post-  
t r i a l  i n te rv iew form i s  included i n  the Appendix, 

A f t e r  the eva lua t ion  o f  the f i r s t  CR, the second CR i n  the f a m i l y ' s  
ser i es was presented and demonstrated. Parents were encouraged t o  
i n s t a l l  i t  themselves on the veh i c l e  seat mock-up and t o  ad jus t  the 
harness, i f  appropr ia te ,  t o  f i t  t h e i r  c h i l d .  The same procedures t h a t  
were used w i t h  the f i r s t  CR were then fo l lowed f o r  the second, t h i r d ,  
and f o u r t h  r e s t r a i n t s .  

The v a l i d i t y  o f  se l f - repor ted  use and misuse has o f t e n  been 
questioned. A s i m i l a r  previous ~ t u d y , ~  however, found t h a t  parents were 
q u i t e  w i l l i n g  t o  vo lunteer  such in format ion,  perhaps because they knew 
t h a t  the  CRs and no t  they themselves were being evaluated. I n  add i t i on ,  
the f a i r l y  lengthy t ime spent w i t h  each fami l y  on a repeated bas is  
al lowed the in terv iewers t o  develop a good rappor t  w i t h  the  sub jects  
t h a t  encouraged openness and honesty, 

By the end o f  t h i s  extended-use phase, records o f  126 fami 1 y/CR use 
exper i ences f o r  three-week per i ods had been obta i ned, and n i ne 
add i t i ona l  shor ter - term uses were a l s o  documented. These l a t t e r  were 
the r e s u l t s  e i t h e r  o f  gross mismatches between f am i l y  or v e h i c l e  and CR,  
o r  a  des i r e  on the p a r t  o f  the f am i l y  t o  t r y  one more CR be fo re  making 
i t s  f i n a l  dec is ion.  The actua l  use ma t r i x  i s  given i n  Table 3, CRs i n  
parentheses i nd i ca te  short- term use. 

3.3.4 F ina l  Choice Phase 

A t  the f i f t h  and f i n a l  i n te rv iew,  a f t e r  each fami l y  had used a t  
l eas t  four  d i f f e r e n t  CRs, the p a r t i c i p a n t s  were al lowed t o  se l ec t  a  
r e s t r a i n t  t o  take home w i t h  them permanently. Parents were again placed 
i n  the  s t o r e - l i k e  s e t t i n g  and asked t o  t h i nk  out - loud as they evaluated 
each model. Remember t ha t ,  i n  most cases, the parents had a c t u a l l y  used 
on ly  h a l f  of the CRs. Th is  time, however, the in terv iewer  d i d  answer 
quest ions,  espec ia l l y  about CRs a parent had not  had a chance t o  use. 
F ina l  l y ,  the parents selected the CR they would Ilbuy" and gave the 
s p e c i f i c  reasons f o r  t h e i r  dec is ion.  



TABLE 3. USE MATRl X 

Subject  

0 1 
0 2 
0 3 
0 4 
0 5 
o 6 
0 7 
0 8 
09 
10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
2 o 
2 1 
2 2 
2 3 
2 4 
25 
26 
2 7 
2 8 
2 9 
3 0 
3 1 
3 2 

CR # I  

K40 1 
CP78 
KHR 
A S 9  1 
FTG 
c200 
C P ~  1 
FTG 
s599 
CP78 
KHR 
A S 9  1 
C P ~  1 
C200 
CP78 
cp8 1 
C200 
AS9 1 
K40 1 
S599 
5599 
CP78 
KHR 
K40 1 
FTG 
C P ~ I  
s599 
c200 
A S 9  1 
C200 
K40 1 
KHR 

Models 

CR #4 

FTG 
A S 9  1 
K40 1 
cp78 
s599 
cp78 
C200 
( C P ~  1) 
(KHR) 
K40 1 
CP8 1 
C P ~  1 
KHR 
CP78 
CP8 1 
K ~ O  1 
KHR 
K40 1 
(FTG) 
c200 
CP8 1 
cp8 1 
C200 
A S 9  1 
A S 9  1 
K40 1 
FTG 
cp78 
C200 
~ ~ 7 8  
s599 
A S 9  1 

Chi 

CR #2 

C200 
KHR 
CP8 1 
(FTG) 

AS9  1 
S599 
AS9 1 
cp78 
FTG 
s599 
C200 
FTG 
s599 
KHR 
K40 1 
cp78 
AS9 1 
C P ~  I 
( C P ~  1) 
cp8 1 
K40 1 
c200 
CP78 
FTG 
C200 
FTG 
AS9 1 
cp8 1 
C P ~  1 
KHR 
KHR 
s599 

CR #5 
(Qpt i ona 1 ) 

A S 9  1 

S599 

C200 

AS9 1 

C200 

(AS9 1 ) 

( C P ~  1) 

l d  Res t ra i n t  

CR #3 

(KHR) 
C200 
5599 
K40 1 
KHR 
cp8 1 
FTG 
K40 1 
AS91 
FTG 
A59 1 
C200 
K40 1 
K40 1 
(FTG) 
c200 
C P ~  1 
S599 
CP78 
cp78 
KHR 
s599 
K40 1 
s599 
C P ~  1 
~ ~ 7 8  
K40 1 
 AS^ 1 
KHR 
F TG 
C P ~  1 
FTG 



4.0 RESULTS 

Results are presented below in terms of the four phases of the 
study. Comparisons between results from the pre-trial and post-trial 
phases are included in Section 4.4--Final Choice. 

4.1 Initial Choice Phase: Pre-Trial Opinions -- 
Opinions and concerns volunteered by the parents can be grouped 

into three categories: safety, comfort, and convenience. Although 
differences among non-users and users, the satisfied and the 
dissatisfied, were virtually nil, the few exceptions will be noted. 
There were no identifiable differences related to age of the child. 

It is important to remember that the following comments were 
spontaneous and not made in response to a specific question. Thus, the 
number of parents who might agree with but did not volunteer a 
particular comment is not known, 

4.1.1 Safety -- 
For ty-percent (1 3) of the parents* expressed the be1 i ef that CRs 

with "something in front of the child" (SIF), i.e., shields or arm 
rests, were safer than those with belts alone. Three parents said that 
five-point harnesses were the safest design. Comments made in support 
of SIFs indicated that parents were skeptical that belts alone would 
hold, and thus a "double system" was needed. They a1 so wanted something 
"sloft" for their child's head to hit against. Parents saw no 
distinction between partial shields and non-restraining arm rests. 

Another 40% (13, only 4 parents overlapping with the previous 
group) indicated that they would choose a CR from which their chi Id 
co~uld not get out. Almost all (11) were dissatisfied current users (7) 
or previous users who had given up (all 4). None of the seven parents 
with essentially no TCR experience mentioned this selection criterion. 

One parent mentioned that a tethered CR was the safest design. 
This parent was one of the three with a properly installed anchor. 

4.1.2 Comfort -- 
SlFs received conflicting reviews with regard to child comfort and 

wtisfaction. Again, 40% (6 parents overlapped with the first group) 
disliked shields that were big and close, such that they confined the 
chi Id and blocked his/her view. A third of the parents (11) thought 
their child would like a "tray table," as the lower SlFs were viewed. 

Elevated seating height was important to 13 of the parents, and a 
roomy sitting space or shell was mentioned by six. Only two mentioned 

 o or quantification purposes, "parents" refers to the 32 parent- 
pairs who responded either singly or as a couple in this study. An 
opiinion held by both parents was thus counted only once. 



the need for a side head-rest, possibly because it was assumed that all 
CRs had them. Over half (18) said they would 1 i ke cloth upholstery, and 
only two parents added the proviso that it would have to be removable 
and washab 1 e. 

4.1 . 3  Conven i ence 

Nearly two-thirds of the parents (20) mentioned a desire for an 
easy-to-do restraining system. The need for a "quick" system with as 
few things to do as possible were comments most often added, but two 
parents wanted an "obviousii system that could easily be done or undone 
by others. Only two parents said they were looking for ease of 
installation for switching between cars. 

Nine parents said they wanted vinyl upholstery, and 7 were 
concerned about durability of the covering material. Only two of these 
overlapped. S i x  parents said they did not want a top tether, and, 
despi te (or poss i bl y because of) our pre- i ntervi ew di scuss ion w i th each 
parent about tethers, the remaining parents either did not notice them 
or did not consider them a factor in their decision. 

4.1.4 Pre-Trial Selections - 
The most popular models, which were perceived as combining the most 

popular features, were K401 (8 selected) , CP81 (7 selected) , and S599 (6 
selected). A l l  three have an SIF that was viewed by these parents as 
not too large or confining, the systems were considered relatively easy 
to do, and they looked like car seats "should look," Interestingly,, two 
of the three CRs have top tethers, but only three of the 14 parents. 
selecting them indicated they noticed the tethers. 

K401 general ly received the most favorable response, with 60% (19) - 
of the parents reacting positively to it. The simplicity of the 
buck1 ing procedure and the low, flat "tray table" for the chi ld were its 
primary attributes. The only significant negative feature was that its 
vinyl cover appeared "cheap" and prone to tearing. A few parents also 
found the buckle mechanism too stiff, and others said the tether was 
unacceptable. Thus 5 parents reacted negatively, 5 were uncertain or 
neutral, and 3 skipped it entirely, making no comment. 

~ ~ 8 1  received a general ly mixed response. A1 though half the - 
parents were impressed by its lack of straps and thus ease of use, 
several expressed concern that their child would be able to get out, 
that a shield alone would not be safe, that the child would not 1 ike the 
confined feeling, and/or that s/he would not be able to see over the 
shield. Seven parents actually tried their child in theCP81 (an 
unusual occurrence in this phase), which usually resulted in the child 
crying. Two of these parents still selected it, one commenting, "She'll 
get used to it." The cloth upholstery was a favorable feature, but not 
a controlling factor. In the end, 10 parents reacted positively, with 
ease of use bei ng the primary reason. Nine gave negative evaluations, 
because of safety, comfort, and child-containment concerns, and 10 were 
uncertain or neutral. Three parents skipped it entirely. 



a generated 1 ess ambivalence. Over 40% (14) reacted pos i t i v e l  y, 
p r i m a r i l y  because o f  the ex t r a  seat ing he igh t  and a l so  because the SIF 
was seen as "safe" w h i l e  not  conf in ing.  Some mentioned they l i k e d  the 
buckle, and others  sa i d  the r e s t r a i n i n g  system looked easy t o  do, 
although none o f  the l a t t e r  a c t u a l l y  t r i e d  i t .  Two parents chose the 
S599 because o f  the manufacturer I s  "name." Ten parents gave negat ive 
evaluat ions,  p r i m a r i l y  because the r e s t r a i n i n g  system was too 
ccmplicated, and a l s o  because the s h e l l  looked too up r i gh t ,  narrow, and 
shal low f o r  t h e i r  c h i l d ' s  comfort. A few thought t h e i r  c h i l d  would be 
ablle t o  get  out  of the CR.  The te ther  was a negat ive f ac to r  f o r  4 
parents, and was commented upon by on ly  one o f  the parents se l ec t i ng  the  
5599. F ive  parents were neu t ra l  o r  un'certain about t h i s  CR, and 3 
skipped i t  e n t i r e l y .  

Less appea 1 i ng were the p l  a i n f i ve-po i n t  harness designs, i nc 1 ud i ng 
CP78 (4 selected) and A S 9 1  (2 selected) . Those who chose these CRs 
simply wanted a f i v e - p o i n t  harness because i t  was safe and f a m i l i a r  t o  
them. Among a l l  the parents,  however, the re  were r e a l l y  no s t rong 
f ee l i ngs  one way o r  the o ther  about t h i s  design. 

CP78 received 7 p o s i t i v e  reac t ions  and 10 negat ive ones. S i x  
parents were uncer ta in  or  neu t ra l ,  bu t  9 skipped i t  e n t i r e l y .  The most 
f requent reac t ions  were t h a t  the v i n y l  was espec ia l l y  n i ce  bu t  t h a t  the  
buckle was too complicated. There was a l so  some confusion over the 
shoulder s t r ap  re ta i ne r ,  which two parents saw as a permanently fastened 
f i x t u r e .  Thus they wondered how they would get t h e i r  c h i l d  i n  and ou t .  
Others who f i gu red  i t  ou t  thought the r e t a i n e r  was too d i f f i c u l t  t o  use. 

AS9_1 a lso  received 7 p o s i t i v e  reac t ions  but  16 negat ive ones, Two 
parents were uncer ta in  or neu t ra l ,  and 7 skipped i t .  This  CR d i d  no t  
have the appearance-appea 1 of the ~ ~ 7 8 ,  and i t s  buck 1 e was too hard t o  
engage and release. Seven parents s p e c i f i c a l l y  commented t ha t  there was 
noth ing i n  f r o n t  of  the c h i l d  t o  ho ld  him or  her i n .  A few thought the 
she l l  looked uncomfortably deep and narrow. 

The remaining th ree  CRs were anomalies i n  some respect and 
generated many puzzled reac t  ions. These r e s t r a  i n ts ,  KHR (3 selected) , 
C200 (2 selected) , and FTG (none selected) , are discussed below. 

KHR has an SIF along w i t h  a f i ve -po in t  harness, bu t  the 
d e t a c h a b i l i t y  o f  t h i s  SIF was viewed nega t i ve ly  because i t  involved 
ex t r a  handl ing and might get l o s t .  Many parents f i gu red  out  or assumed 
t h a t  i t  was t he re fo re  not  necessary, and e i g h t  s p e c i f i c a l l y  sa id  they 
would not  use i t .  The CR thus became a f i ve -po in t  harness system f o r  
these parents, The s h i e l d  was a l so  found t o  be d i f f i c u l t  t o  snap i n  
place, and i t s  top/bottom o r i e n t a t i o n  was no t  obvious. I f  the s h i e l d  
were used, parents thought the system would be too t ime consuming. The 
cloth-covered s h e l l  was viewed as roomy and comfortable, and the system 
d i d  look safe t o  those who chose i t .  Seven parents reacted p o s i t i v e l y  
ove ra l l ,  1 3  were negat ive,  6 were neu t ra l  or uncer ta in ,  and 6 skipped 
i t .  

C20G has a f am i l i a r - l ook i ng  s h e l l ,  bu t  i t s  r e s t r a i n i n g  system - 
includes ne i t he r  a t y p i c a l  SIF nor a f i v e - p o i n t  harness. The abdominal 



pad 1 ooked 1 i ke i t would be heavy, hot, and/or f 1 oppy to 40% ( 1  3) of the 
parents, although others (5) viewed it positively as being soft and not 
too big. A few said the vinyl looked "cheap," and 3 parents thought 
their child could get out of the restraining system. Several parents 
commented on the ease of the single-step buckling system and on the 
comfortable size and shape of the shell. Still, only 8 parents gave 
positive evaluations, whereas 10 were negative and 1 1  uncertain or 
neutral. Three skipped it entirely. 

FTG just did not "look right" to 12 of the parents, and some could 
not z s s  how it worked before looking at a picture. Some said or knew 
from experience their child would get out. Other negative comments were 
that it looked hard, confining, and generally uncomfortable, and that 
their child would not be able to see over the shield. Only three said 
it looked very easy to use. Thus this CR received 22 negative 
reactions, 3 positive, and 6 uncertain or neutral. Only one parent 
skipped it entirely. 

4.1.5 Summary of Initial Choice Results 

Parents were lioking for a fami liar-shaped, attractive CR that was 
safe and durable, was quick to "do up," would raise the chi Id up, would 
keep the child in place, but would not be too restrictive. Safety, and 
to some extent child-containment, were dependent on something other than 
belts wrapping around the child, but this something could not be too 
high or close-fitting. Three restraints of the 8 in this study were 
perceived as meeting these criteria. When all criteria could not be 
met, chi 1 d comfort (roomi ness) seemed most of ten to be compromi sed, 
fol lowed by convenience (number of operat ions) , but perceived safety and 
child-containment were held firm. 

Table 4 summarizes the number of times each CR was selected and the 
distribution of positive, neutral, and negative reactions received. 

4.2 Initial Phase - 
Most parents, including those who had never used a TCR, had little 

trouble figuring out what to do to install their assigned CR, adjust the 
restraining system, and secure their child in it. Although not always 
properly done, the average time used was 12 minutes. This ranged from 
an average of 4 minutes for FTG to 25 minutes for S599. Average times 
for the others ranged from 8 to 16 minutes, but vat iations were more 
dependent on the amount of time a parent chose to take reading the 
instructions than on the CRs themselves. 

Six parents could not find the instructions, and five asked for 
help at this point. Two each were working with KHR and 5599. A third 
parent with KHR thought that "instructions inside" on the instruction 
cover meant "inside the box," and later commented that their actual 
location was certainly not very accessible. Diagrams placed on the 
backs of CRs were also considered useless because they could not be seen 
when needed during the installation process. 



TABLE 4. INITIAL CHOICE AND PRE-TRIAL REACTIONS 

Pre-Tr i a 1 
Ch i ld  Res t ra i n t  Models 

A S 9 1  C200 ~ P 7 8  CP81 FTG K401 KHR S599 

Selected 2 2 4 7 0 .  8 3 6 

P o s i t i v e  7 8 7 10 3 19 7 14 

Neut ra l  2 1 1  6  10 6 5 6 5 

Negative 

S ix  add i t i ona l  parents d i d  no t  even look f o r  i n s t r u c t i o n s  bu t  t r i e d  
t o  do the j o b  w i thou t  them. Three o f  these anchored the CR w i t h  the 
veh i c l e  b e l t  i n  the wrong place, al though three o thers  made t h i s  same 
e r ro r  w i t h  i ns t r uc t i ons  i n  hand. A l l  were us ing d i f f e r e n t  CRs. 

16 10 10 9 2 2 5 13 10 

Sk i pped 

The most time-consuming task,  which l a rge l y  accounted f o r  the 
lengthy S599 t r i a l s ,  was i t s  conversion from the packing p o s i t i o n  t o  
up r i gh t .  One o f  the 4 parents had used a S t ro lee  before and had no 
t rouble ,  bu t  the o ther  three had considerable d i f f i c u l t y .  The 
in terv iewer  had t o  intervene i n  two cases. An add i t i ona l  problem unique 
t o  t h i s  CR was the i nab i  l i t y  o f  the same three parents t o  ad jus t  the 
harness p roper l y ,  due both t o  the t h i c k  webbing and the  continuous loop 
system. The l a t t e r  fea tu re  a lso  made K401 d i f f i c u l t  t o  f i t ,  bu t  t o  a  
lesser extent .  

7 3 9 3 1 3 6 3 

Confusion over the shoulder s t r a p  re ta i ne r  led  two parents t o  
a t tach  i t  behind the c h i l d ' s  neck, wh i l e  a  t h i r d  asked i f  t h a t  was where 
i t  was supposed t o  go. The parent us ing CP78 could no t  get  i t  o f f ,  
wh i l e  the other two (S599, KHR) found i t  would no t  s l i d e  below the 
shoulder s t r a p  ad justers ,  which had ended up too high. 

The most common "e r ro r "  made by the parents, which, however, d i d  
not  impede t h e i r  progress, was making the harness s t raps too loose and 
the c ro t ch  s t raps too long. Parents were surpr ised when the in terv iewer  
t o l d  them the b e l t s  should be t i g h t e r  (two f i nge rs  w id th  o f  s lack ) ,  but ,  
w i t h  regard t o  the c ro tch  s t rap,  they blamed the i ns t r uc t i ons  f o r  
showing high-placed buckles i n  the diagrams. I n  f a c t ,  most parents used 
the c ro t ch  straps j u s t  as they came from the box, al though a few d i d  



lengthen them further, Of the samples in the study with independent 
crotch straps, only those on CZOO were packed adequately short. 

Finally, the only model that was so simple it was foolproof was 
FTG, 

4.3 Extended Use Phase 

This section describes the experiences and reactions of parents and 
c h i l d r e n t o s p e c i f i c C R s u s e d  in their own environments. Parents' 
evaluations of the instructions are reported in the last part of the 
section. The question of CR cost was raised in each interview, but it 
proved to have little relevance within the framework of this study. 

Some general use patterns should be noted at this time. Although 
actual numbers of trips were not recorded, the children in this study 
received varied and extensive travel exposure. Working parents took 
their children to day care every day, and parents doing errands put 
their children in and out of CRs several times in one day. Many 
families took long vacation trips during the study. Nearly all CRs were 
taken out and reinstalled in the same seat, a different seat, or a 
different car at least once during each three-week period, The 
preferred seat location was the right rear, with 40% of the usage there. 
A l l  rear-seat use accounted for 77%, including 14% in the center. Other 
percentages are included in Table 5. 

TABLE 5. DISTRIBUTION OF VEHICLE SEAT LOCATIONS 

4.3.1 Astroseat j1OOB (AS911 

Eighteen families used ASgl, of which 8 were generally satisfied 
and 10 were not. The primary problems were with fastening the 
restraining system and keeping the child contained. 

Right 

18% 

40% 

Loca t i ons 

Front 

Rear 

Installation. There were almost no problems with the wide-access 
vehicle-belt path. Only two parents had difficulty getting the belt 
tight enough. This was attributed to the belt having to make a r i g h t  
angle just where the buckle joins. There was also some interference 
with the recline lever being on the buckle side. 

A1 1 

2 3% 

77% 

Left 

- - - 

2 3% 

Center 

5% 

1 4% 



Rest ra in ing  System. Most parents found t h a t  the harness webbing 
tw i s t ed  and permanently roped a f t e r  a very shor t  time. Th is  and the 
i n a c c e s s i b i l i t y  o f  the harness hardware par ts  a f t e r  the c h i l d  sat  on 
them made the system unacceptable. Adding t o  these problems was a wide 
buck le  w i t h  an espec ia l l y  s t i f f  buckle-release mechanism ( t y p i c a l l y  15 
pounds).* I n a d d i t i o n  t o b e i n g d i f f i c u l t  t o p u s h ,  t h e b u t t o n  had t o b e  
pushed both t o  engage and disengage the prongs. Th is  al lowed the f i r s t  
prong t o  pop out  wh i l e  the second prong was being pushed in ,  sometimes 
r e s u l t i n g  i n  a f a l s e  l a t c h  o f  the  f i r s t  prong t h a t  then had t o  be 
checked and redone, (A warning t o  t h i s  e f f e c t  i s  included i n  the 
ins t ruc t ions . )  S t i l l ,  w i t h  a l l  the d i f f i c u l t i e s ,  some parents sa id  they 
p re fe r red  the l i g h t  weight, openness, and sa fe ty  o f  a f i ve -po in t  
harness. 

Another problem was t h a t  the  shoulder s t r ap  r e t a i n e r  would no t  stay 
up o r  could be pushed down by the  c h i l d .  F ive c h i l d r e n  thus wiggled 
f r e e  o f  the shoulder straps. F i n a l l y ,  as co l d  weather approached, two 
parents  found t h a t  the webbing i t s e l f  was too shor t  t o  go around t h e i r  
c h i l d r e n  i n  heavy coats. These c h i l d r e n  were less than 20 months o l d  a t  
thle t ime. 

Shell/Frame. Some f a m i l i e s  found AS91 sat  too low, and a few 
thought i t  r e c l i n e d  too much i n  the most u p r i g h t  p o s i t i o n .  The she l l  
shape was comfortable enough, bu t  a few thought i t  was too narrow toward 
thie bottom. The v i n y l ,  of course, was hot  bu t  considered durable.  

Misuse/Non-Use. One parent repor ted not  us ing the harness on one 
oclcas i on because i t  was such a "hass 1 e," and another d i d  1 i kewi se on a 
"slhort t r i p . "  Six parents repor ted no t  using the CR a t  a l l  on a t  l eas t  
one occasion, the reasons being shor t  t r i p s ,  the  c h i l d  was asleep, or 
the CR was not  ava i l ab l e  i n  the car being used, Three o f  these parents 
d i l l  pu t  t h e i r  c h i l d r e n  i n  sea tbe l t s  instead. 

4.3.2 Century 200 (C200) 

Eighteen f a m i l i e s  used C200, o f  which 16 were genera l l y  s a t i s f i e d  
and 2 were not. The pr imary advantages were convenience o f  the 
r e s t r a i n i n g  system and the comfortable s i ze  and shape o f  the s h e l l .  

I n s t a l l a t i o n .  Some parents had d i f f i c u l t y  w i t h  the narrow-access 
veh i c l e -be l t  path, and bu lky  r e t r a c t o r s  would no t  f i t  a t  a l l .  The same 
problem w i t h  the b e l t  buckle i n t e r a c t i n g  w i t h  the CR frame, as was found 
w i t h  A S 9 1 ,  e x i s t ed  here, making a t i g h t  b e l t  d i f f i c u l t  or  impossible. 
Most parents had no problems w i t h  the  i n s t a l l a t i o n ,  bu t  a few d i d  no t i ce  
t h a t  there were no i n s t a l l a t i o n  diagrams on t h i s  CR. 

Res t ra in ing  System. Near ly a l l  parents commented on how easy i t  
was t o  pu t  t h i s  system around the c h i l d  and fasten i t ,  A few made the 
spec ia l  p o i n t  t ha t ,  because there was on ly  one t h i n g  t o  do, they or 

 h his in format ion was no t  known by the parents. The forces apply 
t o  the samples i n  t h i s  study on ly  and w i  1 1  vary from one product ion run 
t o  another. The tens ion t e s t  set-up o f  FMVSS 213 was no t  used. 



others were more likely to do it. Several also said that, to their 
surprise, the abdominal pad did not bother their child at all, but a few 
would still not use this system with an infant. A big advantage seemed 
to be that the system could be hung over the back of the CR when not in 
use and easily brought down after the child was in place, Also, the 
webb i ng never tang 1 ed. 

Some parents thought the shoulder straps were too close together, 
making it somewhat difficult to get over their child's head. A similar 
number, however, thought the straps were too far apart, or that a 
retainer was needed, because their child could slip one or both arms 
out. This partial escape did not seem to concern the parents as much 
with this system as it did with regular five-point harnesses, perhaps 
because it appeared the pad alone would restrain the child. 

The only real problem was that the buckle release-mechanism was too 
stiff (typical l y 13 pounds) , and that, because the buckle was so wide, 
it was difficult to get a good grip on it when the crotch strap was very 
short. Consequently, several parents lengthened the strap about an 
inch. 

Shell/Frame. Children, especially the larger ones, were very 
comfortable in this shell. Parents commented on its width and the cut- 
out shape providing a place for a child's arms. The seating height was 
adequate, and the sides supported a sleeping child. The vinyl, while 
being hot, was also questioned for its durability. Two parents said 
they thought C200 was ugly, but they would buy it anyway. 

Misuse/Non-Use. There were no instances in which the child rode in 
C200 but the harness was not fastened. One parent inadvertently 
installed C200 incorrectly, putting the belt through the bottom of the 
frame, after losing the instructions and not having any diagrams on the 
CR to refer to. There were six reported cases of CR non-use, usually 
because the CR was not available for some reason, but also because the 
trip was "short" or the CR was too hot to sit in. Four of the children 
used seatbelts instead. 

4.3.1 Cosco/Peterson Saf e-T-Seat 78A (CP78) 

Sixteen fami 1 ies used CP78, of which 7 were general ly satisfied and 
9 were not. The primary problems were with the vehicle belt path, 
handling the harness and buckle, and keeping the child contained. 

Installation. Most parents had difficulty getting the vehicle belt 
webbing in the belt-guide slots and then tightening the belt. The 
buckle usually ended up right at the guide, so that the belt had to be 
left too loose or the guide not used. The one advantage was that bulky 
retractors could be fed through this wide-access path, although the same 
buckle/frame interaction problems occurred. 

Restraining System. Twisting and roping of the harness was again a 
problem, as was the inaccessibi 1 i ty of the hardware parts as the chi ld 
was being fastened in. The stiffness of the buckle-release mechanism 
was acceptable (typical 1 y 8 pounds) , but the two parts were hard to hold 



together wh i l e  engaging the prong i n  the buckle. A few parents, 
however, found t h  i s "one-prong" buck 1 e 1 ess t r oub le  than two prongs. 

The shoulder s t r ap  r e t a i n e r  received mixed reviews. Although some 
sa id  i t  was good because i t  stayed up, o thers  found t h e i r  ch i  ld ren could 
remove i t  and thus f r e e  t h e i r  arms. Being completely removable, i t  a lso  
got l o s t .  F i n a l l y ,  the parent  o f  a 2-year-old found the s t raps were too 
shor t  t o  go around her c h i l d  i n  a heavy coat. 

Shell/Frame. The s h e l l  was reasonably comfortable, espec ia l l y  f o r  
s leeping, bu t  a few f a m i l i e s  thought i t  was too low. The v i n y l  was 
n i ce r  than the  others,  bu t  s t i  1 1  hot .  CP78 was general l y  considered a 
"good 1 ook i ngl' CR . 

Misuse/Non-Use. On th ree  occasions, parents d i d  not  fas ten the 
harness, because they were "very short1 '  t r i p s  or the parent  was making 
"many stops. " F i ve cases o f  CR non-use wet e reported, aga i n because o f  
shlort t r i p s ,  the CR no t  being ava i lab le ,  and the heat, bu t  a l so  because 
thlere was no room i n  the car.  Three o f  the c h i l d r e n  used sea tbe l t s  
i nstead. 

Twenty f a m i l i e s  used ~ ~ 8 1 ,  o f  which 8 were genera l l y  s a t i s f i e d  and 
12 were not .  Two f a m i l i e s  brought i t  back ea r l y .  The pr imary problem 
wals w i t h  ch i  l d  comfort, a l though the r e s t r a i n i n g  system was very easy t o  
f a!s ten.  

I n s t a l l a t i o n .  Most parents used the h igh narrow-access b e l t  path, 
avo id ing the be l t -gu ide  problem o f  CP78. Some s t i l l  had d i f f i c u l t y  
t i gh ten ing  the b e l t ,  as w i t h  A S 9 1  and CZOO, bu t  f o r  most parents, 
i n s t a l l a t i o n  was not  a problem. A  few d i d  comment t h a t  ~ ~ 8 1  was very 
bu lky  and heavy t o  ca r ry  from car t o  car .  

Res t ra in inq  System. Near ly a l l  parents sa id  they found the s h i e l d  
extremely easy t o  fas ten  and ad just ,  bu t  several had other hand1 ing 
problems. The low r o o f - l i n e  over the rear  seat o f  some cars d i d  no t  
a l l ow  the s h i e l d  t o  s tay up on i t s  own when the c h i l d  was going i n  or 
out .  I t  was o f t en  d i f f i c u l t  t o  maneuver the c h i l d  under the sh ie l d  and 
t o  keep i t  from h i t t i n g  the c h i l d ' s  head on the way up or  down. Some 
parents found i t  d i f f i c u l t  t o  p u l l  both but tons simultaneously, 
espec ia l l y  when reaching i n t o  the rear seat o f  a two-door car.  One 
c h i l d  discovered, much t o  the paren ts '  dismay, t h a t  pushing up and down 
on the engaged sh ie l d  made a t e r r i f i c  r a t t l i n g  noise. 

The major problem, however, was the geometry o f  the sh i e l d / she l l  
combination i n  r e l a t i o n  t o  the c h i l d ,  Most c h i l d r e n  requi red the 
loosest adjustment notch, and the r e s t  could use the second notch. 
These pos i t i ons  placed the s h i e l d  r e l a t i v e l y  h igh i n  f r o n t  of the c h i l d ,  
as i s  necessary f o r  t h i s  type o f  r e s t r a i n i n g  system, wh i l e  s t i l l  being 
q u i t e  c lose. Chi ldren could not ,  therefore,  r e s t  t h e i r  arms on t h e i r  
lap, nor could they put  t h e i r  arms t o  the s ide  because the sides o f  the 
she l l  were a lso  c lose. The on ly  place f o r  hands or  arms was thus up 
h igh on top of  the sh ie ld .  A f te r  being i n  CP81 f o r  longer than 15 



minutes, the children in this study did not like that arrangement at 
all. In fact, none of the families who took this CR on a long trip 
considered it satisfactory. Despite the relative confinement provided 
by CP81, however, three children managed to climb out when the shield 
was in the loosest position;and one child weighing 25 pounds partially 
slid under it. 

A related problem was that the height of the shield blocked the 
chi ld's view. To solve both these problems, several parents tried 
boosting smaller children with a pillow as recommended in the 
instructions, but the results were satisfactory only about half the 
time. 

She1 l/Frame. The problem wi th the close, wrap-around she1 1 in 
combination with the shield has been noted. On the positive side, CP81 
did seem to be comfortable for sleeping, with several children resting 
their heads forward on the shield. The cloth upholstery was also 
regarded as very attractive and comfortable, but many also had 
reservations about their ability to keep it clean. 

Misuse/Non-Use. The most drastic case of misuse occurred with 
~ ~ 8 1 ,  when one parent gave up using the shield altogether, first trying 
to remove it, but settling for swinging it over the back of the seat and 
putting thevehiclebeltover both CRandchild. In another case, a 
third party unfamiliar with the CR installed the belt incorrectly. The 
four reported cases of non-use involved lack of space, being without the 
CR, and a fussy child. Two of these children wore seatbelts instead. 

4.3.5 Ford Tot Guard (FTG) 

Sixteen families used FTG, of which 4 were generally satisfied and 
13 were not. Four families brought it back early. The primary problems 
were with child comfort and keeping the child contained. Among the 
satisfied families, all children were over 2 years old at the beginning 
of the study. 

Installation. Most parents had no trouble installing FTG, although 
a few had belts that were barely long enough. Although light in weight, 
a few said FTG's two pieces were awkward to carry and hard to hold onto 
when moving from one car to another. 

Restraininq System. Most parents found the CR quite easy to use, 
especially if the child could both get in and out without the shield 
having to be removed, as about half of them could. (Some others could 
get in but not out, and vice versa.) Even having to rebuckle the shield 
each time, however, was not considered much of a disadvantage. But two 
children, who were capable of wiggling out with the shield in place, 
regularly reached down and undid the vehicle belt once the family 
arrived at its destination, much to the parent's annoyance. One parent 
solved the problem by turning the buckle over so the child could not get 
at the release button. 

The major problem for parents with children who could get out 
unassisted was that they often did so when the car was moving. This was 



a problem f o r  h a l f  the f a m i l i e s  t ha t  t r i e d  t h i s  CR. One c h i l d  weighing 
28 pounds s  1 ipped under the sh ie l d  when the cushion was i n i t s  lowest 
pos i t i on .  Another problem, p a r t i c u l a r l y  f o r  the smaller ch i ld ren ,  was 
t ha t  they could no t  see over the sh ie ld ,  even w i t h  the cushion i n  i t s  
highest pos i t i on ,  A few parents were concerned t h a t  FTG might not  be 
sa~fe, because i t  had no s t raps and no s ide s t ruc tu re .  

She l l .  The lack o f  s ide  support f o r  the  head was a problem f o r  the - 
sleeping c h i l d .  Only one rested h i s  head comfortably on the sh ie ld .  
Same parents a l so  thought FTG looked uncomfortably hard and cold.  

The lack o f  s t raps and s ide s t r uc tu re  was a great advantage f o r  two 
f am i l i e s  o f  o lder  ch i l d ren ,  i n  t ha t  the c h i l d r e n  reacted p o s i t i v e l y  t o  
t h e i r  new-found freedom and behaved b e t t e r  than i n  more r e s t r i c t i v e  CRs. 
Another o lder  ch i  I d  w i t h  a  h i s t o r y  o f  good CR behavior expressed h i s  
enjoyment o f  FTG and would have l i k e d  i t  f o r  h i s  own, bu t  he squandered 
h i s  freedom and l o s t  h i s  p r i ze ,  

Misuse/Non-Use. Two parents used the booster cushion w i thou t  the 
sh ie l d  bu t  w i t h  the veh i c l e  b e l t  over c h i l d  and cushion. One case was 
due t o  the c h i l d  being unable t o  see and the other due t o  i n s u f f i c i e n t  
b e l t  length i n  a  f r i e n d ' s  car .  Four repor ted non-use occasions involved 
shor t  t r i p s ,  c h i l d  discomfort ,  and CR u n a v a i l a b i l i t y .  Three o f  these 
ch i l d ren  wore sea tbe l t s  instead. 

4.3.6 Kantwet One-Step 401 (K401) - 
Seventeen f am i l i e s  used K401, o f  which 10 were genera l ly  s a t i s f i e d ,  

4 were s a t i s f i e d  except f o r  the te ther ,  and 3 were not.  The primary 
advantage was convenience o f  the r e s t r a i n i n g  system, wh i le  the major 
problem was the t e the r .  

I n s t a l l a t i o n .  Remember t ha t  the assumption t h a t  te thers  are 
inconvenient was made a t  the beginning o f  the study, and t h a t  f am i l i e s  
could choose not  t o  use any te thered CRs. But among these w i  I1 i ng 
fami l i es ,  many found the te ther  impract ica l  because i t  severely l i m i t e d  
the seat l oca t i on  or the car i n  which the CR could be used. Those who 
tethered i t  t o  a  rear sea tbe l t  a l so  l o s t  a seat ing pos i t i on .  Some found 
the te ther  was too shor t  i n  i t s  normal "doubled" con f i gu ra t i on  and was 
very d i f f i c u l t  t o  get t i g h t  i n  the longer s i n g l e  con f igu ra t ion .  

There was l i t t l e  d i f f i c u l t y  w i t h  the veh i c l e  b e l t  path, but  a  few 
buckles again h i t  the frame a t  j u s t  the wrong place, Two f am i l i e s  w i t h  
loose-bel t  problems appreciated the ex t r a  secu r i t y  o f  the te ther .  

Res t ra in ing  System. Most parents found the r e s t r a i n i n g  system very 
easy t o  handle. The single-prong buckle and easy harness adjustment 
system were espec ia l l y  noted, again making them more l i k e l y  t o  be used. 
Solme d i d  say the buckle-release mechanism was too s t i f f  (more va r i ab l e  
than other CRs, bu t  t y p i c a l l y  12 pounds), t h a t  the buckle and ad justers  
were hard t o  see, t ha t  the continuous shoulder-strap/crotch-strap 
con f igu ra t ion  was d i f f i c u l t  t o  o r i e n t  p roper l y ,  and t ha t  the c h i l d ' s  
arms sometimes got caught under the s h i e l d  arms. The spr ing  mechanism 
was viewed as an advantage i n  ge t t i ng  the c h i l d  i n  and out,  bu t  as a  



disadvantage in that one must refasten it when the CR was not in use, 
lest the elevated shield block the driver's view. Although the shield 
was too tight for some larger children, it was a nice "tray table" for 
others. Four children freed their arms or shoulders from the straps, 
but, as with C200, parents were not very concerned, perhaps because the 
partial shield was still there and appeared to be able to hold the child 
in. 

She1 1 /Frame. The seating height of K40l was considered somewhat 
better than average, and the she1 1 seemed to provide adequate room and 
was comfortable for sleeping. The vinyl again was hot, and several 
parents questioned its durability. 

Misuse/Non-Use. There were no cases in which chi ldren rode in K401 
when the restraining system was not fastened. Two families did not 
anchor the tether, however, on one or more trips. In one case there was 
no anchor for rear-seat use, and both parents wanted to sit in front on 
a long trip. In the other, there was no tether anchor in the second 
car, and, although the parent put the CR in front, he did not attach the 
tether to a rear belt. Then, to supposedly make the CR more secure, the 
parent routed the belt over the front of CR and child. Four cases of 
reported non-use involved child resistance, short trips, and lack of a 
tether anchor in a second car. Three children wore seatbelts instead. 
The two children who resisted K401 were older children who used it late 
in the study and had already selected another CR as the one they wanted 
their parents to choose. 

4 . 3 . 7  Kolcraft Hi-Rider (KHR) 

Fifteen fami 1 ies used KHR, of which 6 were general ly satisfied and 
9 were not. The primary problems were with the vehicle belt paths and 
use of the shield. Two families could not satisfactorily install KHR 
and used it only briefly. 

Installation. Most parents chose not to use the optional partial 
shield and thus fed the vehicle belt through the shell's narrow slots. 
Others would have used the shield, but their belts were not long enough 
to go around it. A l l  found the through-shell path much more difficult 
to use than any through-frame path. The slots were not visible from the 
side, some buckles just barely fit, and others ended up right at the 
slot or uncomfortably hitting the child's back. Bulky retractor 
buckles, of course, would not fit at all. 

Restraininq System. Several families tried the shield at one time 
or another, but nearly all found it too confining for the child and too 
difficult to snap in place. Thus KHR was generally used as a five-point 
harness system that had too many adjustments and no particular 
advantages except, for some, a very easy buckle. The buckle was so 
easy, in fact, that one family had to go back to using the shield to 
keep the child from opening it. Two children, including this one, 
completely disengaged the buckle, another freed his arms from the 
shoulder straps, and one child pushed the shield off when the vehicle 
belt was in place. 



Shell/Frame. The she l l  by i t s e l f  was considered comfortable and 
good f o r  s leeping. Several parents commented on the h igh sea t ing  leve l  
and the  c l o t h  upholstery.  Only one parent thought i t  was too rec l i ned  
i n  the  u p r i g h t  pos i t i on .  Although more appropr ia te  l a t e r ,  the  l oca t i on  
o f  the i n s t r u c t i o n s  was so unusual t h a t  a  mention should be made here. 
Some parents sa id  they would have l i k e d  t o  r e f e r  t o  the i n s t r u c t i o n s  a t  
one t ime or  another, bu t  they were so inaccess ib le  (a screwdriver was 
usual l y  needed t o  get the 1 i d  o f f )  t h a t  they d i d  no t  bother.  

Misuse/Non-Use. One o f  the parents i n  a  couple never used the 
harness bu t  used the p a r t i a l  s h i e l d  by i t s e l f .  Th is  parent  was 
convinced the  s h i e l d  alone was safe enough. Later ,  upon d iscuss ing  the 
system w i t h  the in terv iewer ,  he was convinced otherwise. S ix  cases o f  
non-use were reported, two because KHR involved too much o f  a  hassle t o  
i n s t a l  1 i n  another car or  t o  secure the ch i  l d .  Other reasons i'ncluded 
lack o f  room i n  the car, shor t  t r i p s ,  and a s i c k  c h i l d .  F ive  o f  these 
c h i l d r e n  wore sea tbe l t s  instead. 

4.3.8 S t ro l ee  Wee Care 599 (5599) - 
F i f t e e n  f a m i l i e s  used 5599, o f  which 7 were s a t i s f i e d  and 8 '  were 

not.  The pr imary problems were w i t h  the complexi ty o f  the r e s t r a i n i n g  
system, The major advantage was i t s  seat ing he ight .  

I n s t a l l a t i o n .  This group o f  parents was more t o l e r a n t  o f  the 
te ther  than the group us ing K401, p a r t l y  because the te ther  adjustment 
was eas ier  t o  use. Some parents s t i l l  commented t h a t  the t e the r  l i m i t e d  
CR l oca t ion ,  bu t  perhaps the associated ex t r a  he igh t  was an acceptable 
t rade-o f f  . 

There were no problems w i t h  the veh i c l e  b e l t  path  nor any 
mismatches w i t h  buckle locat ions,  due again t o  a  higher frame s t r uc tu re .  
One parent espec ia l l y  appreciated the b e l t  diagrams being on the s ide 
where they could  be seen. 

Res t ra i n i ng  System. Most parents found the r e s t r a i n i n g  system 
ob, ject ionable i n  some way, pa r t . i cu l a r l y  the number o f  operat ions t ha t  
ha~d t o  be performed and the d i f f i c u l t i e s  i n  ad jus t i ng  the harness. The 
l a t t e r  was due f i r s t  t o  t h i c k  webbing being threaded through hardware 
th<at was too  small f o r  i t ,  and second t o  the  continuous loop harness 
arrangement t h a t  was d i f f i c u l t  t o  r o t a t e  and o r i e n t  p roper l y .  The 
s t i f f e r  harness s t i l l  tw is ted,  bu t  no t  as badly as the others .  Parents 
d i d  l i k e  the buck le ' s  small s i z e  and r e l a t i v e l y  easy release ( t y p i c a l l y  
1 1  pounds) , a1 though i t d i d  have two prongs. 

Although the arm r e s t  was not  necessary t o  the r e s t r a i n i n g  system 
(p,arents were t o l d  t h i s ) ,  i t  s t i l l  had t o  be d e a l t  w i t h  when buck l i ng  i n  
the c h i l d .  Several sa id  they would have p re fe r red  i t  not  be there.  I n  
calrs w i t h  low roofs ,  the arm r e s t  made c h i l d  access d i f f i c u l t ,  and being 
sprring loaded i t  had t o  be buckled down so t h a t  i t  d i d  not  obscure the 
d r i v e r ' s  view. Ch i ld ren 's  arms a l so  got  caught under i t ,  and i t  made 
the buckle d i f f i c u l t  t o  see. A few d i d  say t h e i r  c h i l d  l i k e d  the " t ray  
tab le , ' '  o r  t h a t  i t  was a good place t o  sleep. No one thought i t  was 
con f in ing .  



Shell/Frame. Most parents commented on the extra seating height 
and felt their child was happier being able to see better. One parent, 
however, said the CR was so high it blocked the driver's view. A few 
said the shell was too narrow for their child, or too upright for 
comfortable sleeping. A few children were also too short to take 
advantage of the high-placed side head rests. The cloth upholstery was 
considered attractive and comfortable. 

Misuse/Non-Use. Two parents did not use the harness on isolated 
occasions. One, a very safety-conscious parent, just could not get the 
harness adjusted in the dark to the child's new coat. The only solution 
was to fasten one side to hold the arm rest down and hope for the best. 
In the other case, the parent said it was too much trouble for a short 
trip, Of six reported cases of non-use, three were because a tether 
anchor was not available, and the others because of buckling hassles, 
short trips, and a sick child. Four children used seatbelts instead. 

4 . 3 9  Evaluation of the lnstructions 

Most parents took the time to read each set of instructions and 
provide some comments. Many parents took considerable care with their 
evaluations. The following is a compilation of their comments along 
with some additional observations. lnstructions for the CRs are treated 
as a group, because the major problems were common to several or all of 
these examp 1 es . 

Format. Good diagrams along with explanatory text were considered - 
essential. The dark photographs of KHR were nearly useless and 
mislabeled as well. FTG, CP78, and CP81 had the best diagrams, but 
their print and that of S599 was too small. Most of the typography and 
layout looked "professional," thus inspiring confidence, with KHR and 
AS91 being the exceptions. The single sheets were much preferred over 
FTG's multiple-sheet format. 

Scare Tactics. Warnings about failure to follow instructions - 
exactly, a direct consequence of FMVSS 213, were too severe. 
Conscientious parents agonized over i ns i gn i f i cant deta i l s (such as 
whether the tether hook should be up or down) for fear they would 
compromise their child's safety. At the same time, information that 
would have been useful to a parent for making intelligent decisions was 
left out. Many parents wondered why it made any difference which 
direction one threaded the harness webbing through the buckle-prong 
slots. Others wondered if the belts they had installed themselves were 
not safe after all, since instructions refer to "factory installed 
seatbelts only." Another wanted to know why one was not supposed to 
adjust the reclining mechanism while the child was in the CR. One 
parent became quite anxious after discovering the direction "engage 
last" imprinted on one of the KHR buckle loops, and he was disturbed 
that nothing was mentioned in the instructions. I n  fact, there was no 
mention made of the buckle at all. Finally, several parents asked what 
to do if they did not have seatbelts in the center of their back seat. 



Confusion and Misinformation. Having generated a level of fear, 
the instructions then used jargon and undefined terminology that most 
parents do not understand. Exampl es mentioned were: 

continuous loop lap/shoulder belt 
latch plate 
s 1 i d i ng tongue 
hinged-back or folding seats 
inertia style seatbelts 
inertia locks 
passive restraint belt systems 
rear filler panel 
harness slide 
harness cl i p 
molded ear 
harness eye 
chest strap 
locking tang 

The greatest amount of confusion was over whether or not a parent 
needed a "locking clip." Although admittedly difficult to describe 
while covering the company legally, the tendency was to describe too 
broad a situation as "needing" a locking cl ip, to make the descriptions 
dependent on a knowledge of the above jargon, and to omit the actual 
reason a locking clip mav be needed, i.e., to tighten a potentially 
loose system so that the CR does not tip or shift out of position in 
transit. Examples follow from the instructions in order of increasing 
clar i ty and usefulness (emphas i s ours) : 

For use in seating positions equipped with inertia style seat 
belts, a special locking clip is necessary to hold your car seat in 
place. . . (C200) 
Locking clips are recommended for continuous laOp seat belt 
sys terns. (S599) 

Some cars have, for the right front seats, a continuous loop lap/ 
shoulder belt which requires an optional locking clip to securely 
tighten the lap belt section. (CP78) 

Some cars have latch plates with a slotted attachment that lets the 
latch plate slide along the belt. This type system does not hold 
the chi ld seat securely and requires a locking cl ip. ( ~ ~ 8 1 )  

If used in a vehicle seat with a continuous-loop lap/shoulder belt 
system with a sliding tongue (i.e., the lap belt does not maintain 
a snug fit when tightened and can be loosened by pulling on the 
belt), a locking cl ip must be installed on the belt system, ( A S 9 1 )  

Do not use the [CR] wi th any lap-shoulder be1 t system which a1 lows -- 
the webbing to slide freely thru the latch plate in both directions 
when the belt system is fastened unless a locking clip is 
used. (K401) 



FTG devoted a full page to the locking clip and depended on 
excellent diagrams to explain the hardware referred to. Although still 
too broad in application, it did provide parents with the best 
visualization of what the locking clip was all about and how it was 
used. KHR did not mention the issue at all. 

As mentioned before, diagrams generally showed crotch straps too 
long, and thus buckles appeared at the child's waist. Only C200 did a 
proper job. While C200 did include the written information that crotch 
straps should be as short as possible, this was included only for rear- 
facing use, when it is not so important, and net for forward-facing use. 
Having been told that safety was somewhat reduced in the reclined 
position, parents questioned the suggestions made in two sets of 
instructions that, if the shield did not clear the roof (CP8l) or the 
veh i cl e bel t were not long enough (KHR) , the CRs be recl i ned. Parents 
were also concerned that S599's arm rest was referred to as a "shield," 
which might lead parents to think it was a necessary part of the 
restraining system. 

One parent thought the diagram showing a chi ld in CP81 was 
misleading in that the shield was portrayed much lower and thus more 
comfortable than it was in reality. The diagrams and explanations of 
the alternate belt routes were also unclear, sand there was some 
confusion as to whether FTG had to be used with a shoulder harness, 
because of a prominent color photograph showing it in the front seat. 

Final ly, the easier the CRs were to use, the easier the 
instructions were to follow, although some thought CP81 and FTG 
instructions were more complicated and wordy than necessary. A few 
suggested that parents were we1 1 advised to take the S599 advice to "re- 
read these instructions." 

Omissions. None of the instructions for forward-facing use 
mentioned that crotch straps should be as short as possible to pull the 
lap straps low over the thighs or the partial shields down in front of 
the pelvic bones. (9599 did say the "lap belt" should be low but does 
not say how to accomplish this, and many parents indeed had difficulty.) 
This is only true, of course, for toddlers facing forward, and the 
suggestion could be made that crotch straps can be lengthened for 
convenience with rear-facing infants, 

Parents noted that S599 did not include a diagram of the double- 
slide harness adjustment system, and C2001s single-slide drawing was 
very poor. Several parents suggested it would have been helpful to 
state that the pushbutton buckles can be more easily engaged if one 
pushes the release button while inserting the prongs. 

Parents were both amused and annoyed that cleaning instructions 
were included for all the vinyl CRs but for none of the cloth-covered 
ones, With cleanability an unknown, many would be reluctant to select a 
cloth CR. W,e and they found that mild soap and water was usually 
sufficient, but not for everything that children handle. Some 
guidelines are  definitely needed. 



CR/vehicle incompatibilities presented such a problem for some 
parents that the suggestion was made that known problems for a 
particular CR be outlined in the instructions, or better yet on the box. 
This would help parents not only in selecting an appropriate CR but also 
i n  making them more confident about returning mismatched products. 

Helpful Information. Parents appreciated the suggestions common to 
molst instructions to cover the CR to guard against burns. Also 
mentioned were a warning not to use the CR again after a crash (ASgl), a 
recommendations that the CR be buckled in when not in use, and the 
suggest ion that parents should set a good example (~~78/CP81) . 

K401 was the only one to address the buckle-force issue, and the 
explanation was appreciated. C200 and K401 included useful guidelines 
for how "snug1' to adjust the harness. CP78 included a good explanation 
of how to know when the shoulder straps should be raised to the upper 
slots, although the reason given was incomplete. The tether 
instructions of 5599 were considered very well-done and complete, while 
K401 was inadequate by compar i son. F i nal 1 y, 1 i sts of rep1 acement parts 
were appreciated, especially when they included prices. 

Summary. Most instructions were considered adequate, but jargon 
and dire warnings without sufficient explanations weakened their 
effectiveness. Writers of instructions should take greater care that 
the information they include is complete as well as accurate. The 
parents evaluating these instructions were not an average cross-section. 
For less motivated or less well-educated parents, these instructions 
might be formidable. 

4.4 Final Choice Phase: Post-Trial Opinions -- --- 
Opinions and concerns volunteered by the parents,are again grouped 

into three categories: safety, comfort, and convenience. Comparisons 
withpre-trial opinions are implied. Table 6 presents the actual 
pre- and post-trial tabulations along with the number of parents who 
voiced the same opinion at both times (over 1 ap) , 

4.4.1 Safety -- 
Chi Id containment was st i 1 1 important to several parents (9) , 

especially formerly dissatisfied users, but this criterion had lost some 
verbal support. Four parents said they now preferred having a tether. 
No one mentioned any safety advantages of an SIF. 

4A.2 Comfort -- 
Half as many parents mentioned the height requirement, and largely 

from a different group, but support for a wide, roomy shell nearly 
tripled. More parents mentioned an objection to confining shields, but 
again from a shifted population, and fewer said they wanted a "tray 
table." The need for a side head-rest gained support, while the appeal 
of cloth upholstery plummeted. 



TABLE 6 .  COMPAR l SON OF PRE-TR I AL AND POST-TR I AL OP I N I ONS 

4.4.3 Conven i ence 

Factors 

SAFETY - 
SiF 
Chi l d  Containment 
Tether 

COMFORT 
Height 
Width, roominess 
Sh ie ld  con f i n i ng  
Tray Table 
Side head r e s t  
C lo th  

CONVEN l ENCE 
Easy r e s t r a i n i n g  

sys tem 
No t e the r  
Easy i n s t a l l a t i o n  
V iny l  
D u r a b i l i t y  

A quick and easy r e s t r a i n i n g  system was s t i l l  the dominant f ac to r  
( 2 6 ) ,  but  no t  wanting a  te ther  was expressed by three times the pre- 
t r i a l  number o f  parents. Ease o f  i n s t a l l i n g  the CR and swi tch ing i t  
from car t o  car was now important t o  several parents (9) . Fewer parents 
mentioned they wanted v i n y l  upholstery,  b u t  the number concerned about 
d u r a b i l i t y  remained about the same. 

Select ions 

Pre-Tr i a 1 

13 
13 

1 

13 
6  

13 
1 1  
2 

18 

2  0 

6 
2  
9 
7 

The s i n g l e  most popular model, which was now perceived by parents 
who used i t  as combining the most popular features,  was (16 
se lected) .  Ease o f  use was the pr imary f ac to r ,  bu t  t h i s  had t o  be 
combined w i t h  c h i l d  comfort. The l a t t e r  r e l a ted  both t o  s h e l l  s i t e  and 
shape and t o  the non-conf i n i n g  p a r t i a l  sh i e l d .  The lack o f  a  te ther  was 
mentioned next o f ten ,  and ease o f  i n s t a l l a t i o n  was impl ied.  A few 
mentioned the s ide head res t s  and t h a t  t h e i r  c h i l d  could not  get ou t .  
Apparently parents were w i l l i n g  t o  pu t  up w i t h  the "cheap" v i n y l  and 
ungainly appearance. The on1 y  reserva t ion  expressed was t h a t  the 
abdominal pad would not be su i t ab l e  f o r  an i n f an t ,  bu t  on ly  one fami l y  
had a chance t o  t r y  i t  t h a t  way. A l l  bu t  two f am i l i e s  who selected C200 

Over 1 ap 

0 
7 
0 

2  
3 
5 
4 
0 
4 

17 

3 
0 
3 
3 

Post-Tr i a l  

0  
9 .  
4 

7 
16 
18 
6 
6 
5 

2 6  

18 
9 
6 
6  



- 
had used it in the study, but none had selected it originally, It is 
interesting that nearly .all the parents who had not used C200 still 
expected the restraining system to be uncomfortable for the child and 
expressed this in the final interview. Although given the opportunity, 
most of these parents 'did not even want to try it. 

The next popular model, for many of the same reasons, was (7 
selected) . Its primary drawback compared to C200 was the tether and 
secondarily the less roomy space for the child. For half of those who 
chose it, however, the tether was a plus, The "tray table" for the 
child was also mentioned. Al l  7 families had used K401 in the study, 
and two had selected it originally. This was the only CR that was 
generally popular in both pre-trial and post-trial selections and 
overall satisfaction. 

For a few families, FTG was a unique CR that fit both the parents' 
ar~d chi ldls needs we1 1 (3 selected) . A1 1 chi ldren were over two years 
old. Its ease of use, accommodation of a larger child, and feeling of 
freedom were all important. A l l  3 families had used FTG in the study, 
but none ' had selected it originally. At the first interview, one of 
th~ese parents even said, " I ' l l  drop out of the study if I get this one!" 

The most popular CR with a f ive-point harness was tP78 (3 
se,lected) . Aside from the preference of these parents for this type of 
restraining system, they liked the smaller buckle and found the system 
kept their child contained. One parent would have preferred a belt path 
without the narrow "guides." All 3 families had used CP78 in the study, 
anld one had selected it originally. 

Of the remaining four models, one family each selected ASJl, %, 
and x. was not selected. A l l  3 families had used the chosen CR 
in the study, but none had selected it originally. AS91 was chosen for 
its five-point harness and child comfort. CP81 was chosen for its ease 
of use in spite of some reservations about child comfort on a long trip. 
KHR was selected for child-comfort reasons. It was the highest CR 
without a tether, had a cloth cover, and would be, used without the 
shield. The parent would have preferred a different buckle and belt 
path, but comfort was paramount. For the final choice, 5599 suffered 
both from its tether and its complex buckling arrangement. Apparently 
its extra height did not provide a sufficient trade-off after all. 

4.4 .5  Summary of Final Choice Phase - 
Parents selected CRs that they knew to be satisfactory and in most 

cases marvelous, because they had used them. An acceptable CR had to be 
both comfortable for the child and easy for the parent to deal with. In 
only two cases was the chi ld's preference, or perceived preference, 
subordinated to the parents', and both were at least partially for child 
containment reasons. There was virtually no correlation between pre- 
trial and post-trial selections, 

Table 7 summarizes the number of times each CR was selected and the 
distribution of general satisfaction and dissatisfaction expressed in 
the extended use phase. Table 8 shows the scatter of pre-trial versus 



post-trial selections, The dots in the shaded area represent the three 
cases when pre-trial and post-trial selections were the same. 

TABLE 7. FINAL CHOICE AND POST-TRIAL REACTIONS 

TABLE 8. PRE-TR I AL VERSUS POST-TR I AL SELECT1 ONS 

Post-Trial 

Se 1 ec ted 

Satisfied 

Dissatisfied 

Child Restraint Models - 
AS91 C200 cP78 ~ ~ 8 9  FTG ~ 4 0 1  KHR 5599 

1 16 3 1 3 7 1 0 

8 16 7 8 4 14 6 7 

10 2 9 12  12 3 9 8 



Two r e l a t e d  phenomena occurred i n  t h i s  study, F i r s t ,  t h i r t y - t w o  
f am i l i e s ,  near l y  h a l f  o f  whom had p rev ious ly  se lected a TCR w i t h  which 
they were no t  s a t i s f i e d ,  were ab le  t o  se l ec t  a new one w i t h  which they 
were very s a t i s f i e d ,  Host o f  the f am i l i e s ,  former users and non-users 
a l i k e ,  could even be sa id  t o  be en thus ias t i c  about t h e i r  new CR. 
Second, near 1 y a 1 1 the f ami 1 i es would aga i n have no t  made the best  
choice f o r  them i f  they had not  been educated by t h e i r  own. experiences 
anld by f ac tua l  in format ion provided i n  the study. 

Although there i s  a wider range o f  CR designs a v a i l a b l e  today than 
ever before,  t h i s  s i t u a t i o n  does no t  seem t o  make i t  any more l i k e l y  
t h a t  consumers w i l l  choose the one w i t h  which they w i l l  be the most 
pleased or  which rhey w i l l  use the most consc ient ious ly .  I n  f ac t ,  the 
v a r i e t y  o f  designs may add t o  the confusion and make the  dec is ion  
process more d i f f i c u l t .  Consumers need help. 

To shed some l i g h t  on what he lp  i s  needed, the f o l l o w i n g  d iscuss ion 
addresses the changes t h a t  occurred dur ing  the course o f  t h i s  study i n  
CR s e l e c t i o n  c r i t e r i a  as we l l  as i n  paren ts '  percept ions o f  what meets 
these c r i t e r i a .  We then t r y  t o  prov ide some i n s i g h t  i n t o  why CRs a re  
designed the way they a re  and t o  i d e n t i f y  consumer in fo rmat ion  gaps t ha t  
need t o  be f i l l e d .  F i n a l l y ,  we discuss the apparent causes o f  misuse 
and non-use and r e l a t e  these t o  the above top ics ,  

5.1 Chanqinq C r i t e r i a  and Perceptions 

Over the course o f  the study, parents gained new in fo rmat ion  t h a t  
made them ad jus t  and sometimes s i g n i f i c a n t l y  change the c r i t e r i a  they 
used f o r  se l ec t i ng  a CR. A t  the same time, they learned t h a t  CRs f i t  
some o f  t h e i r  c r i t e r i a  d i f f e r e n t l y  than they expected. The d i f fe rences  
were so dramatic t h a t  parents refused t o  permanently s e l e c t  a CR t h a t  
they had not  had a chance t o  use. I n  add i t i on ,  s a t i s f a c t i o n  w i t h  a 
given CR was somewhat dependent on which other CRs a f am i l y  had a lso  
used. 

5.1.1 Safety  

Parents were very recep t i ve  t o  new in format ion regard ing SIFs. We 
explained t h a t  the bas ic  r e s t r a i n i n g  system was a f i v e - p o i n t  harness 
t h a t  holds a c h i l d  back a t  the p e l v i c  bones and shoulders. The head 
then h i t s  noth ing a t  a1 1 ,  which i s  s o f t e r  than any "something." SlFs 
caln then be grouped according t o  how much o f  the f i ve -po in t  harness they 
arie designed t o  replace. A r m  r e s t s  replace noth ing and are thus not  
p a r t  of the r e s t r a i n i n g  system. P a r t i a l  sh ie lds usua l l y  rep lace the lap 
p o r t i o n  o f  the harness. F u l l  sh ie lds  replace the e n t i r e  harness and 
thus need no s t raps a t  a l l .  SlFs can have advantages other  than crash 
p ro tec t ion ,  such as being convenient o r  g i v i n g  a c h i l d  pleasure, bu t  i t  
i s  important t o  understand t h e i r  d i f f e r e n t  funct ions so the consumer 
knows what s/he i s  paying f o r .  

The f unc t i on  o f  the te ther  and the need f o r  i t  on c e r t a i n  models 
was explained. We t r i e d  i n  a d d i t i o n  t o  prov ide some perspect ive on 



crash r i s k  by adv is ing  tha t ,  i f  p roper l y  i n s t a l l e d  and snug around the 
c h i l d ,  a CR t ha t  needs no te ther  provides as much p ro tec t i on  as would be 
needed i n  near ly  any crash t h a t  might occur, p a r t i c u l a r l y  i f  used i n  the 
back seat. We a lso  emphasized, however, t h a t  j u s t  because a CR d i d  no t  
need a te ther  t o  meet Federal Standards, there was no reason why a - 
tether  could not  be added t o  most models i f  the  parents p re fe r red  the 
ex t r a  p o t e n t i a l  head p ro tec t ion .  Most parents already understood t h a t  
ex t r a  he igh t  usua l l y  s ignaled the need f o r  a te ther .  With t h i s  
background i n  mind, some parents '  a t t i t u d e s  toward te thers  changed or 
s o l i d i f i e d  w i t h  actua l  use experience, A few became committed t o  
te thers ,  bu t  most parents decided against  them. 

The dependence o f  safe i n s t a l l a t i o n  on CR/vehicle compa t i b i l i t y  was 
a problem no parents had an t i c ipa ted .  Although some CRs could not  be 
i n s t a l l e d  a t  a l l  i n  c e r t a i n  cars, the more f r u s t r a t i n g  s i t u a t i o n  
invo lved b e l t  buckles t h a t  h i t  the CR j u s t  a t  the wrong place. Parents 
then had t o  spend considerable t ime and energy working the b e l t  i n t o  a 
t i g h t e r  con f igu ra t ion .  Sometimes the b e l t  could no t  be t ightened t o  an 
acceptable leve l .  I t  may be asked whether CR designers or  v e h i c l e  
manufacturers are the appropr ia te  ones t o  address t h i s  widespread 
problem. One change i n  CR design t ha t  was suggested was t o  move the 
r e c l i n e  mechanism on many CRs t o  the r i g h t  side, because most b e l t s  i n  
the recommended center and p re fe r red  r i gh t - r ea r  pos i t i ons  buckle on the 
l e f t .  

Ch i ld  containment became less o f  a problem f o r  three reasons, 
F i r s t ,  the new designs d i d  a be t t e r  job  o f  keeping the c h i l d  i n  than the 
o l d  harness/buckle systems. Shoulder straps, p a r t i c u l a r l y  on the 
par t ia l - sh ie ld /harness  combi.nations, seemed t o  stay i n  place be t t e r ,  and 
the new pushbutton buckles were impossible f o r  ch i l d ren  t o  open. 
Second, parents learned t ha t  harness s t raps needed t o  be t i g h t e r  than 
they had been making them. Th i rd ,  the ch i  ld ren a1 1 found a CR they 
l i k e d  and were comfortable enough i n  t o  want t o  stay in .  An i n t e r e s t i n g  
f i n a l  observat ion was t h a t  parents who had e s s e n t i a l l y  no experience 
w i t h  TCRs d i d  not  even a n t i c i p a t e  t h a t  c h i l d  containment might be a 
problem. 

5.1.2 Comfort 

Chi ldren as young as 12 months have and express preferences f o r  
c e r t a i n  CRs and d i s l i k e  f o r  others.  By age two, many parents f i n d  they 
are forced t o  a t  l eas t  take these preferences i n t o  considerat ion.  We 
have found tha t  c h i l d  discomfort  and d i s s a t i s f a c t i o n  w i t h  c e r t a i n  CRs i s  
r ea l  and can r e s u l t  i n  considerable d i s r u p t i v e  behavior, i nc lud ing  
screaming and t r y i n g  t o  escape from the CR. The same ch i l d ren  i n  the 
r i g h t  CRs, however, can become smi l i ng  l i t t l e  angels who do not even t r y  
t o  f r e e  themselves, as some o f  them s t i l l  could. Many parents commented 
on the amazing change i n  t h e i r  c h i l d ' s  d i s p o s i t i o n  and behavior once 
s/he had found "my car seat." One could argue t ha t  some o f  these 
c h i l d r e n ' s  pleasure was der ived from the sheer nove l t y  o f  the experience 
and the a t t e n t i o n  they were ge t t ing ,  as may have cont r ibuted t o  the 
e f f e c t  observed by C h r i s t ~ p h e r s e n . ~  I n  a few cases w i t h  older ch i l d ren ,  
however, the c h i l d r e n  made t h e i r  dec is ions ea r l y  i n  the study and were 
unhappy i n  subsequent CRs. 



To their surprise and chagrin, parents were quite unable to predict 
in which CRs their children would be comfortable and well behaved. 
Shields that looked nice turned out to generate considerable discomfort 
and resistance, while others that looked unacceptable turned out to be 
just what the child wanted. 'Only actual experience could tell. The 
most important variable seemed to be freedom of movement for the upper 
arm, with restriction of the upper torso being much less important. 
This critical shoulder-to-elbow space can be affected by side 
structures, front structures, or a combination of both. The worst 
possible case occurs when the range of arm movement is restricted both 
by a side wall and a close-fitting shield. The best case has neither of 
these restrictions. Thus, even if there is no shield, the width and 
shape of the shell are important factors. 

Nearly all CRs are too narrow for the sire children they claim to 
accommodate. It is clear that anthropometric data have not been used in 
determining needed width (or harness webbing length), nor has the 
additional consideration of heavy clothing been taken into account. CR 
size may be a major factor in the marked drop in CR use with age among 
children still under age 4, 40 inches, and 40 pounds. Parents 'in this 
study were not particularly sensitive to shell size in their initial 
perceptions, but they soon discovered its importance, particularly for 
ollder children. 

Being able to see out the window seems to be important both for 
entertainment and learning purposes, and this is a major advantage for 
both parent and child of having any CR at all. One parent described how 
halppy the chi ld was to be able to see something other than the tops of 
the trees. The question is, how much height is enough? A few 
co~nplaints were made about the lower CRs, especially if they had a 
greater than average back angle, but 4-1/2 to 6 inches of elevation 
seemed to be adequate. I f  further height could be achieved without a 
tether, it would probably be well received, particularly for younger 
ch i 1 dren. 

Another vision problem involves obstruction by the CR, but more so 
in front than to the side. Parents sometimes expected their children 
w o ~ ~ l d  have difficulty seeing when in fact they did not. When their view 
was blocked, however, children became very anxious and often tried to 
get out . 

Child comfort and satisfaction was very important to the overall 
satisfaction of a family with a CR. Because a child who i's difficult to 
handle makes the CR difficult to handle, the child's comfort actually 
became a major factor influencing ease of use. We continue, however, 
with the more mechanical aspects of convenience. 

5 'I . Convenience 

Having an easy-to-use restraining system was a strong preference 
initially that was reinforced during the study. The new information 
gaiined by the parents was just how easy it could be compared to what 
they were accustomed to using. Most parents could evaluate ease of use 
in the "showroom," but there were a few s,urprises once they put some CRs 



in their cars, These involved difficulties with low rooflines and with 
spring-loaded SlFs that, when left up, blocked the driver's view. 

There were many factors that made a restraining system easy to use, 
The child's acceptance of it has been mentioned. Beyond this, it was 
convenient to be able to put the restraining system completely out of 
the way while the child climbed or was put in and out, and it was a 
bother to have to re-engage it when unoccupied, A fastening system 
using only a single prong or other engagement device was nearly ideal. 
Not having to fasten anything at all was even better. Inconvenience, 
and thus admitted likelihood of non-use or misuse, increased directly 
with the number of operations that had to be done. The fewer and more 
obvious the operations, the more likely that third parties would be able 
to use it correctly as well, even without any explanation. For these 
reasons, two-prong buckles, shoulder strap retainers, and extra SlFs 
were viewed as inconvenient and otherwise undesirable. 

Some inconveniences were accepted by parents in this study as 
inevitable and did not really affect overall satisfaction. Nearly all 
harness adjustment systems presented were not particular 1 y easy and 
would probably have caused more annoyance if the weather had changed 
during each use-period. A double-slide system seemed to have the best 
potential, and placement of any adjuster on the front of the system was 
preferred. There still seems to be considerable room for improvement in 
the basic design of these systems, however. 

Parents did not like the stiff buckle-release mechanisms, although 
some initially thought their child could open them. In fact, no child 
opened a pushbutton buckle, including the easiest one, while some did 
undo the Waterbury type. Among the pushbuttons, however, the narrower 
ones were easier than the wider ones for parents to get enough leverage, 
and thus they were preferred. 

Installation proved to be more of a choice-limiting factor than a 
matter of convenience. If the CR could not be installed satisfactorily 
or at all, it could not be used. Beyond that and the tether issue, 
installation ease was of lower priority than comfort and restraining- 
system ease in the final choices. The type of upholstery, either for 
appearance or durability, also became quite unimportant in the end, but 
improvements in materials and choices among them would probably be 
apprec i ated. 

To emphasize again the relative importance of comfort versus 
conven i ence, some parents said they were w i 1 1 i ng to put up w i th any 
restraining system as long as the child liked it. 

5.2 Influences on Child Restraint Design 

Aside from the overriding goal of providing children with a safe 
ride, there are two major factors that influence CR design: marketplace 
experience and FMVSS 213. Although this discussion is not intended to 
be exhaustive, we do try to raise some issues that are relevant to long- 
term CR satisfaction that deserve further attention. 



5 . 2 . 1  > Marketplace 

Consumers have a h i s t o r y  o f  t h i nk i ng  t h a t  some k ind  o f  s t r u c t u r e  i n  
f r o n t  o f  the c h i l d ,  no matter how f a r  away o r  narrow, i s  a necessary 
fea tu re  o f  a CR, and they want i t  no t  f o r  comfort bu t  f o r  safe ty .  I t  i s  
d i f f i c u l t  t o  determine, however, whether parents are t h i nk i ng  more i n  
terms o f  crash p ro tec t i on  or  merely o f  keeping the c h i l d  i n  place. The 
o r i g i n  o f  t h i s  mispercept ion may be rooted i n  the o r i g i n a l  car seat 
designs t h a t  had noth ing bu t  a bar; o r  i t  may be a t rans fe r  from other  
c h i l d  f u rn i t u re ,  such as h igh chai rs ,  There i s  even a p o s s i b i l i t y  t h a t  
parents th ink  t h e i r  c h i l d r e n  can brace themselves and hold on i n  a 
crash, j u s t  as parents th ink  they can ho ld  onto t h e i r  ch i ld ren .  
Whatever the reason, there i s  a f i r m  conv i c t i on  among marketing people 
t ha t  a CR must have an S I F  t o  s e l l .  An execut ive o f  a major r e t a i l  
chain has even been quoted as saying t h a t  he would no t  stock any c h i l d  
r e s t r a i n t  t h a t  d i d  no t  have a "sh ie ld . "  

The f i r s t  problem t h a t  r e s u l t s  i s  t h a t  designers are increas ing ly  
being l i m i t e d  t o  systems t h a t  include SIFs, thus tak ing  c rea t i ve  
energies away from p o t e n t i a l  improvements i n  harness-only or  other 
innovat ive systems. I n e r t i a  lock ing  r e t r a c t o r s  and recessed buckles 
have been t r i e d ,  f o r  instance, w i t h  harness/shield combinations. Why 
not  use them t o  counteract  the var ious complaints consumers have w i t h  
f i ve -po in t  harnesses? The second problem i s  t ha t ,  wh i le  sh ie lds can be 
very e f f e c t i v e  i n  a crash, there i s  usua l l y  a c o n f l i c t  between comfort 
and ef fec t iveness.  A f te r  actua l  use, the consumer may f i n d  t h a t  an 
e f f e c t i v e  sh i e l d  i s  uncomfortable or,  conversely, assume t h a t  a 
comfortable p a r t i a l  s h i e l d  or arm r e s t  i s  e f f e c t i v e  by i t s e l f .  The 
t h i r d  problem i s  t h a t  CRs t ha t  " s e l l  ,I' i f  they are no t  a lso  comfortable 
anid convenient, may i n  the long run h u r t  the e n t i r e  e f f o r t  t o  get 
c h i l d r e n  i n t o  r e s t r a i n t s .  

P r i o r  t o  the i n t r oduc t i on  o f  any new product, i t  i s  t yp i ca l  l y  " t e s t  
marketed'' t o  see what consumers th ink  o f  i t .  Why then do CR designs 
make i t  t o  the she l f  t h a t  prove w i t h  l a t e r  use t o  be unsa t i s fac to ry?  I n  
f ac t ,  most CRs i n  t h i s  study received several s a t i s f a c t o r y  evaluat ions,  
evlen though somewereno t  o f t e n  selected i n  the f i n a l  choice. Also, 
d i f f e r e n t  f am i l i e s  c e r t a i n l y  have d i f f e r e n t  needs and preferences, so 
thlat a wide range o f  choice i s  good f o r  consumers. We suspect, however, 
th(at market ing dec is ions a re  made based more on appearances, b r i e f  
imlpressions, and/or use o f  one or two designs i n  i s o l a t i o n  from others .  
Without an oppor tun i t y  t o  compare d i f f e r e n t  designs i n  t h e i r  own use 
environment, consumers r e a l l y  have a d i f f i c u l t  t ime knowing what works 
and what does not. We know o f  one manufacturer who sol i c i t s  a br  i ef  
user-evaluat ion form from purchasers. Although t h i s  procedure has 
obvious shortcomings, we th ink  the e f f o r t ' s  va lue has shown i t s e l f  i n  
the design o f  and mod i f i ca t ions  t o  the product.  We encourage others  t o  
do l i kew ise .  

5 . i2 .2  FMVSS 213,  Ch i ld  Res t ra in t  Systems 

The new FMVSS 213, w i t h  add i t i ona l  incorporated sect ions from FMVSS 
209, Seat B e l t  Assemblies, and FMVSS 302, Flammabi l i ty  of  I n t e r i o r  
Mater ia ls ,  i s  a long, complicated, and de ta i l ed  standard, as anyone who 



has read it knows. Its history, benefits, deficiencies, and primary 
effects on CR design have been addressed elsewhereu and will not be 
repeated here. We do wish to highlight two aspects of this performance 
standard that seem to have a negative effect for consumers. The first 
is the buckle-release force, and the second is the size and shape of the 
three-year-old dummy. 

The new buckles are too stiff, They are too difficult for adults 
and way beyond the capabilities of young children. Because of 
manufactur i ng.var i at ions, many buckles require more than 14 pounds of 
pressure to release, and we have measured them as high as 21 pounds. 
Parents in this study seemed to be generally satisfied with buckles only 
when the release-force was down around 12 pounds or less. Given this 
force level, the apparent ease of releasing a buckle also depended 
somewhat on its size and orientation in the hand, Although new buckle 
designs all have a single release button, it is possible that other 
mechan i sms, such as two buttons squeezed together, would be more 
acceptable to parents and even more difficult for children. It is also 
possible to make a buckle inaccessible to the child but easy to reach by 
an adult. Further research is needed into optimum forces, 
configurations, and locations of buckles, and FMVSS 213 should allow 
greater performance flexibility for the benefit of consumers. 

Dynamic performance tests of TCRs use a standard "three-year-old" 
dummy. This dummy is 38.4 inches tall, weighs 33.2 pounds, and is 
dressed in a light shirt and short pants. The dummy is thus equivalent 
to a 68th percent i le 36-month-old chi Id (according to standard growth 
charts) in summer clothing. Although admittedly a subjective judgment, 
the dummy also seems to be proportioned on the slender side, especially 
in the shoulder and abdominal areas. The effect of having this single 
standard dummy is that the entire CR becomes tuned to it rather than to 
real chi ldren. 

First, the restraining system must be optimized for use by the 
dummy. This becomes more of a problem with the less flexible systems, 
i.e., shields as opposed to harnesses. If a shield, for instance, is 
higher relative to a small child than it is to the dummy, not only is 
the child unhappy but it is possible the child will not be well 
restrained. Perhaps the six-month-old dummy, representing children at 
the low end of TCR use, should be incorporated by manufacturers into 
some forward-facing test programs. If a CR proves to be unacceptable for 
younger, smaller children but especially suited to older, larger 
children, the manufacturer should take advantage of the situation and 
market the CR accordingly. Potential consumer disappointment and 
disillusionment might thus be avoided. 

Second, for lack of any other standard test device, the dummy has 
also been used to determine whether CRs can accommodate the size 
children they claim to be able to restrain.'= In the past, 
manufacturers have also often used this dummy as the upper size limit 
for determining harness length and perhaps even shell size. More 
recently, as designers have become more sensitive to these problems, 
extra webbing has been provided. But shell size remains fixed, and 
shields must still restrain a skinny dummy. All parties need to 



recognize that winter clothing adds considerable girth to children, Our 
own brief investigation has found that a snowsuit can add six inches to 
the length required for the lap straps alone. Guidelines are needed to 
ensure that CRs can in fact accommodate children they are intended to 
protect, so that use can be maintained as long as possible. If, 
however, an existing CR design cannot be made to accommodate larger 
children but fits infants better than other CRs, the manufacturer should 
again recognize the situation and market it for a more limited but more 
realistic size range. 

fit. Consumer Information Gaps 

The average consumer has very 1 i ttle understanding, if any, of what 
a child restraint system has to do and how it does its job. Even the 
few who have picked up pamphlets on the topic or read magazine articles 
get necessarily brief, incomplete, and sometimes inaccurate information. 
Even CR instructions fall under this description. Too often the d o l s  
and don'ts are not backed up with sufficient explanation. It is 
important for consumers to understand why they are doing certain things, 
not only to motivate them to do these things, but also to help them make 
intelligent decisions regarding compromises when the ideal is not 
possible. A good example would be whether it is better to use a CR in 
the front seat with tether anchored or in the back seat where no anchor 
is available. Although a difficult task, which might require some 
additional research into trade-offs among different restraining 
configurations, it should nevertheless be done to remove some of the 
"mystery" and misconceptions that now surround child restraints. 

Parents need some gui,delines as to what CR features are likely to 
be acceptable over time, both to them and to their children. Growth 
room, arm freedom, and overall simplicity should be emphasized. Parents 
of infants also need to be advised of the problems they may face with 
toddlers who try to assert their independence. Al l  parents need to be 
aware of the full range of CRs available, not just the few that their 
local store may carry, so that fami 1 ies with special needs can find the 
best CR for them. Salespeople also need to be much more knowledgeable 
about their products, so that they can provide some real assistance and 
not just perpetuate old myths. 

Finally, parents selecting a CR, particularly for a toddler, need 
an opportunity to try different models first hand. Even after using 
fo~ur or five, the parents in this study were unable to confidently 
ev(a1uate somewhat unusual and unf ami 1 i ar designs. One parent was so 
pleased to be able to try the CRs, she would gladly have used all eight. 
Another said the experience would have been reward enough for being in 
the study, regardless of getting a CR at the end. Local service 
or!janizations might offer trial packages for a small fee, or an 
enterprising retailer might offer a "satisfaction guaranteed" program as 
an inducement to buy. Manufacturers could also become involved and 
w o ~ ~ l d  benefit from the consumer feedback. Someone might even be able to 
organize a profitable CR leasing plan that would allow a client to 
exchange CRs as the child grew and the family's needs changed. Once 
mandatory child restraint use becomes nationwide, there may be 
considerable demand for these services. 



5.4 Sources o f  Misuse and Non-Use 

Even among the  r e l a t i v e l y  well-educated and mot ivated parents i n  
t h i s  study, occasional misuse and non-use o f  the CRs occurred, Misuse 
was repor ted i n  12% o f  the three-weak use per iods and involved 40% o f  
the f  am i 1 i es, Non-use was repor ted i n 33% o f  these per i ods and i nvolved 
56% of the f am i l i e s .  For tunate ly ,  most o f  these f am i l i e s  put  t h e i r  
c h i l d r e n  i n  seatbel ts,  bu t  some d i d  no t ,  f e n  f a m i l i e s  sa id  they always 
used the CRs as ins t ruc ted .  

The most f requen t l y  mentioned reason f o r  no t  fas ten ing the 
r e s t r a i n i n g  system or ,  more l i k e l y ,  no t  us ing the CR a t  a l l  was t ha t  the 
t r i p  was "short." No CR was immune from t h i s  behavior. Although i t  was 
d i f f i c u l t  t o  separate the "hassle" f ac to r  from a percept ion of  l i t t l e  or 
no r i s k ,  i t  was probably more the former f o r  those who d i d  no t  use a CR 
bu t  s t i  1 1  pu t  t h e i r  ch i  I d  i n  a sea tbe l t .  For parents who do not  
r e s t r a i n  t h e i r  c h i l d r e n  i n  these circumstances, in format ion about crash 
and e j e c t i o n  r i s k s ,  along w i t h  assurances t h a t  b e l t s  are not  dangerous 
f o r  ch i ld ren ,  might persuade them t o  make the ex t r a  e f f o r t  t o  a t  l eas t  
pu t  a sea tbe l t  on t h e i r  c h i l d ,  

Famil ies were occas ional ly  i n  s i t u a t i o n s  where no CR was ava i lab le ,  
and sea tbe l t s  were usua l l y  used. When c h i l d r e n  were s i ck ,  asleep, or 
fussy, or  when there was no room i n  the  car ,  sea tbe l t s  were no t  used. 
When te ther  anchors were no t  ava i lab le ,  some used the CR anyway, bu t  
o thers  used sea tbe l t s  instead. Parents could use some guide l ines as t o  
which i s  the p re fe rab le  arrangement. 

I n s t a l l a t i o n  e r ro r s  could be traced t o  i n s u f f i c i e n t  informat ion.  
T y p i c a l l y  the b e l t  was placed through the very bottom o f  the frame. A 
general knowledge t h a t  b e l t s  are routed h igh t o  keep CRs from p i v o t i n g  
forward might have helped. A more d i r e c t  approach i n  t h i s  case, 
however, would have been labe ls  on the frame i t s e l f  t o  ind ica te  the b e l t  
path. I n s t a l l a t i o n  diagrams, even when ava i lab le ,  were apparent ly not 
always seen. 

F a i l u r e  t o  fas ten  or  completely fas ten the r e s t r a i n i n g  system was 
the most f requent form o f  misuse reported. Reasons f o r  these 
occurrences were the hass 1 e, ch i  1 d discomfort ,  and an i ncompl e te  
understanding o f  how the r e s t r a i n i n g  system worked. I t  i s  important t o  
note f o r  the purposes o f  t h i s  study t ha t  two CR r e s t r a i n i n g  systems, 
both o f  which were considered very easy and comfortable by the fami 1 i es  
who used them, were always fastened when the CR was used, 



6.0 CONCLUS l ONS AND RECOMMENDAT l ONS 

Thirty-two families were involved in a long-term learning process 
that allowed them to select a child restraint that met the varied needs 
of both the child and the parents, Many of these parents had become 
disillusioned with CRs, because their own had not performed according to 
their expectations. The learning process included both individualized 
education from knowledgeable project staff and comparative experiences 
in each family's environment. The other new variable was the range of 
CR designs made available to the families. 

Although strictly speaking the findings of this study can only be 
appl ied to this 1 imi ted group of people, several conclusions can be 
drawn that need to be considered by CR designers, marketers, educators, 
an~d regulators. These conclusions and associated recommendations 
follow. All have a bearing on the major goal to reduce or eliminate 
misuse and non-use of child restraint systems. 

Consumers. Consumers today are not likely to select the CR model 
th,at will best serve their family's needs by merely shopping for one in 
a store. Not only are their criteria likely to be inappropriate, but 
their perception of what meets some of these criteria may be distorted. 
Given education and hands-on experience with their child, however, both 
of these factors can change, and an optimal selection can be made. 

Safety. Consumers have many misconceptions about how and why CRs 
work. These misconceptions can adversely influence their purchasing 
de~ei s ions and subsequent use hab i ts. Parents need better information 
about CRs that emphasizes the functional aspects of the restraining 
system. Manufacturers and reta i 1 ers should provide more such 
information in instructions and at the point of sale. Educators should 
recognize that parents need to know why they should do certain things, 
not merely that these things should be done, The development of 
educational materials emphasizing restraint theory, priorities, and 
trade-offs might also prove useful to professionals in the field. 

Comfort. Child comfort and willingness to remain restrained in a 
CR are probably the most critical factors influencing parental 
satisfaction and thus the likelihood the CR will be used. Parents, 
however, are often unable to anticipate whether their child will be 
comfortable in a given CR. In addition, CRs are not always designed 
with the child's needs in mind, the most important being freedom of arm 
movement, good visual field, and a restraining system that is flexible 
enough to accommodate different size bodies in various clothing. Many 
CRs do not suitably accommodate the size-range of children for whom they 
claim to be designed. 

Educators should advise parents as to what design configurations 
are likely to be acceptable to children of different shapes and sizes. 
Regulators need to recognize that the standard test dummy may be 
influencing design in an inappropriate manner. Manufacturers should 
reevaluate their products and provide new designs, modifications to old 
ones, or estimates of their market audience. Retailers and other CR 
distributors should facilitate trial periods and encourage the return of 



unacceptable CRs. Perhaps i t  i s  u n r e a l i s t i c  t o  t h i nk  t ha t  a CR can be 
designed t h a t  i s  r e a l l y  su i t ab l e  from b i r t h  through age 4. I f  so, 
educators need t o  advise parents t h a t  two or  even three CRs may be 
necessary, w i t h  the  add i t i ona l  b e n e f i t  t h a t  o lde r  ch i l d ren  may then be 
more l i k e l y  t o  be res t ra ined .  To minimize economic hardship, innovat ive 
t rade- in  and d i s t r i b u t i o n  schemes w i l l  need t o  be developed, 

Convenience. CRs vary considerably i n  the number o f  operat ions 
t h a t  must be performed i n  order t o  r e s t r a i n  a c h i l d ,  These operat ions 
inc lude no t  on ly  fas ten ing  the r e s t r a i n i n g  system, bu t  a lso  prepar ing 
the system so the c h i l d  can get i n  and ob ta in ing  access t o  the system 
f o r  fas ten ing.  The fewer the operat ions,  the more acceptable the  system 
i s  t o  parents. There i s  a lso  some i n d i c a t i o n  t h a t  the less there i s  t o  
do, and thus the  less t ime involved, the more l i k e l y  i t  i s  t h a t  the 
system w i  1 1 be fastened. Educators should prov ide parents w i t h  
in format ion about the  f u l l  range o f  r e s t r a i n i n g  system con f igu ra t ions  so 
t h a t  parents can be aware of a l l  the opt ions.  Re ta i l e r s  and other 
d i s t r i b u t o r s  should prov ide the  widest se l ec t i on  poss ib le .  
Manufacturers should continue t o  develop designs t h a t  minimize parenta l  
e f f o r t  whi l e  s t i  1 1  be'ing comfortable f o r  - a  chi  ld .  

POSTSCRIPT: Even as t h i s  repor t  was being w r i t t e n ,  one o f  the f am i l i e s  
i n  the study was involved i n  an accident.  I t  was no t  severe, bu t  the 
f r o n t a l  impact r esu l t ed  i n  knee i n j u r i e s  t o  the unrest ra ined d r i v e r .  
The c h i l d ,  however, was proper ly  r es t r a i ned  i n  h i s  new CR i n  the center 
o f  the back seat and received not  a scratch.  The rewarding aspect o f  
t h i s  inc iden t  i s  t ha t ,  p r i o r  t o  t h e i r  p a r t i c i p a t i o n  i n  the study, the 
c h i l d  r e g u l a r l y  escaped from h i s  CR harness and was there fo re  usua l l y  
unrestrained. I f  t h i s  accident had happened then, t h e c h i l d w o u l d  
probab l y have been i n j  ured. 
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APPEND l X 





I.D. iY 

EVALUATION OF INSTRUCTIONS 

1. O v e r a l l ,  how e a s i l y  c o u l d  you f o l l o w  these i n s t r u c t i o n s ?  

2. Were t h e r e  any words, phrases, o r  diagrams t h a t  you found con fus ing  
( o r  t h a t  you t h i n k  someone e l s e  f o l l o w i n g  these i n s t r u c t i o n s  m i g h t  
f i n d  c o n f u s i n g ) ?  

3. Were t h e  i n s t r u c t i o n s  comprehensive? Were t h e r e  t h i n g s  t h a t  you 
wanted t o  know t h a t  t hey  d i d  n o t  cove r?  

4. Were t h e r e  any t h i n g s  about  these i n s t r u c t i o n s  t h a t  you e s p e c i a l l y  
1  i ked o r  found he1 p f u l  ? 

5 .  Any o t h e r  comments? 





POST-TRIAL INTERVIEW 

1. General Reaction 

a. Generally, how did you l i k e  the CR? 

:b. How did your chi ld  l i k e  i t ?  

2, Instructions 

,a. Did you read the  ins t ruc t ions  a t  some time? Yes Partly NO 

13. Could you comment about how clear ,  helpful ,  well-written, e tc .  
they were? 

3. Instal lation 

a. Did you r e i n s t a l l  the CR i n  another sea t  o r  i n  a d i f fe ren t  car? 

Different Seat: . Yes NO ) NO, go to 3e., 
Different Car: Yes NO 

i .  Did you have any problems? 

(What did you do with the  te ther?)  



3. c. Did you need t o  refer  t o  the labels or instructions? Yes NO 

Were they helpful? 

d. Did you ever use the CR without attaching the vehicle Yes NO 
bel t?  

Under what circumstances? 

Without attaching the tether? 

Under what circmstances? 

Yes No 

e. Which seat  position w a s  the CR usually used in? 

f. Can you suggest any design changes t ha t  would make the CR eas ier  
t o  i n s t a l l ?  

g. Did you have any trouble getting your child t o  s i t  i n  the CR? 



a. Did you have any trouble with the harness and/or shield/- r e s t ,  
e i ther  adjusting it or  fastening/securing i t ?  

b. Did you need t o  re fe r  t o  the labels o r  instructions? Yes NO 
Were they helpful? 

c. Did your child object t o  o r  r e s i s t  putt ing on the harness/shield? 

19. Was your child able t o  get  out of the ha,rness/shield Yes NO 
himself (herself-) ? 

Was t h i s  a problem? 

(a. Did you ever l e t  your child r ide without the harness/ Yes NO 
shield fastened/in place? 

Under what circumstances? 



4. 
f ,  

Can you suggest any. design changes t h a t  would make the harness/ 
shield easier  t o  use? 

5.  Child Comfort 
a. Once i n  place, do you think your child was comfortable while 

r iding i n  the CR? 

b. Did he/she have any specif ic  complaints? 

e, Did you do anything t o  increase your chi ld 's  comfort? 

d. Can you suggest any design changes that would make the CR more 
comfortable ? 



6. Positive Features 

Was there  anything you pa r t i cu la r ly  l iked about the CR? Any 
advantages over o thers  you have seen o r  used? 

What about the  upholstery? 

7. Usage 

a. Were there any times you did not use the  CR a t  a l l ?  Y e 5  NO 

What were the  circumstances? 

:b. How did your chi ld  t ravel?  

. , 

8. Cost , 

(a. I f  cos t  were not a fac tor ,  would you be happy with Yes NO 
t h i s  CR? 

lb. (If YES:) This CR retails f o r  about $ 
Would you be wi l l ing  t o  pay t h a t  pr ice  fo r  i t ?  Yes NO 

9. Demonstration 




