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Abstract -

While therse 1la strong evidence that seat belt wearing reduces the
ingidence of severe Injurles to wehlele occcupants invelved in
crashes, there 1z also evidence that the use of lap/sash seat belts
inereases minor and moderate neck injuries in crashes, In recent
years, heed restraints have been installed ir the front seats of
cars with the aim of reducing minor neck irjurlies {"whiplash"),
principally in rear iupacts whnere thelr frequency of ccourrence is
highest. This astudy examined the Interactiorn between static lap/
saoh belt use and the availability of head restraints installed
under Australian Design Rule 22 (ADR 22), 12 terms of their sffect
on neck injury. ADR 22 allowed eitner fixed or fully height-
adjustable head restraints, and many of the adjustable type are not
set in the correct positiorn ir practice,

There was no statistically sigrificant evidence for such an
interaction. However thers was some evidence that the effect of
geat belt use on neck injury severdty 1s smaller when ADH 22 head
regtrairte are avallable, comparsd with the belt effect on
]nccupantﬂ of pre=AllZ 22 cars.

{continued cn page 1ii)
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ADR 22 head restraints appeared to decrease the risk of whiplash
injury, but dncrease the risk of moderate-to-critical neck injury,
especlially among static lap/sash belt users and possibly among non-
ugers as well, When ADR 22 head restralnts and static _'Lap;’aagh
belts were available together, the effect of the head restraints on
nack injury appesred to dominate any moderating influence that
their presence may have had on the belt effect.

It was concluded that ADR £2 head restraints as used in practice
area not sulitable asg a countermeasure to the negative effects of
lap/sash seat belt use on neck injury. 4#

The study was based on the Royal Australaglan College of Surgeon
Pattern of Injury Survey of road accident victime treated at
hoppital or killed, and who were transported from the crash scene
by ambulance. Thus cnly serious casualties were considered, which
may have had implications for the reporting of minor neck injuries,

Since both static seat belts and ADRE 22 head restraints have been
superseded in the front outboard seats of new Australian cars, a
study of the joint effeets of inertia reel seat belts and current
etyle (ADR 22A) hesd restraints (which limit improper adjustment)
on neck injuries of all severities would appsar worthwhile,
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INTRODTCT IO

4 large number of studies have ldentified the beneflts
from seat belt wearding in terms of reducing severe injuries
to vehicle cecupants involved in crashes (see Grime 1978 for
a review of this research)., However, some studies have
indicated that the positive bensfits of three-point lap/sash
geat belts are negalted somewhat by an increase 1n minor and
moderate neck injuries when these belte ere worn in crashes
{Bohlin 1967, Scott gt gl 1976, Huelke gt al 1977, Langwieder
1977, Camercn and Nelson 1977, Hobbs 1978, Cameron T979),

In recent years, head restraints have been instslled in
the front seats of cars with the alm of reducing minor neck
injuries {"whiplash"), principally in resr inpacts where
their frequency of dccurrence ie= kighest, Head restraints
can be either fixed or height adjustzsble. 4 nunber of studies
have found that adjustable head restraints are often set at
their lowest position (0'Neill st al 1972, Garrett and Morris
1972, Cameron and Wessels 1979), thus potentially limiting
their effectiveness,

Studies of head restrainte installed in American cars
under Federal MHotor Vehicle Safety Standard (FMVS3) 202
{which allcws fiwed or adjustable restraints) have indicated
that they are effective in reducing whiplash injuries in rear
impacts and that the effect applies particularly to female
gccupants (Garrett and Morris 1972, O'Nelill gt gl 1972,
States and Baleerak 1973, lcleaxn 1973, Joksch 1973 ). llead
restraints installed in Europear cars have also beer shown
to be effective (Volvo 1972, Langwieder 1275). Two studies
of head restraints installed in Australiar cars undsr
Australian Design Rules {(AD5) 22 ard 224 have rartially
confirmed thke Amerdican and Buropear findings, except that a
benefit for rale occupants has @ot been established (Camerorn
and Wessels 19793, Camercn 1380). ADR 22, effective for 1972-
74 models, ellowed fixed or adiustable height hesd restraints.
& survey of Rustralian carz late in 1577 showed that 53 per
cent of the ADR 22 head restraintec fitted were of the fully
ad justable type (Cameron and Wessels 1973). The same survey
showed that 58 per cent of the adjustable kead restraints
were set at their lowest vposition. ADE 224, effective from

1975, specifies that head restraints cannct be adjustsable
below a certain minimum nelght., & Turther survey in March 1980
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showed that 83 per cent of ADR Z22A head restraints were
integral with the seat {(Cameron 1980).

None of the Amerdcan nor European studies considered the
interaction between seat belt use and head restraint
availability in terms of the effect on whiplash and other
neck injuries, Thus it is not known whether the benefits from
head restraints are gufficient to off-set the disbenefits from
seat belt use go far as neck injuries are concerned, Australis
iz 1n a unigue position to answer this guestion due to its
relatively long-term experience with the usage of both head
restrainte and seat belts in comparison with other countries.
The Expert Groups on Read Safety {15977) identified this as a
topic deserving further study.

Neither of the two previously cited Australian studies
of head restraint effectiveness were able te consider the
interaction with seat belt use due to the absence of
information on belt wearing from the data analysed, Doth
studies were based on claims to the "no=fault" injury
compensation scheme operated by the Motor Accldents Board in
Victoria, Whiplash frequencies among claimants involved in
rear impacts ranged from 40 to 50 per cent of those who
oceupied the driver or front left passenger seating positions,
Attention was confined to those clalmants who occupled cars
and etation wagons manufactured in 1969 or later, il.e. those
with three-point lap/sash seat belts fitted to the above
sgating positions, Thus the identified benefitse of head
restraints installed under ADRe 22 and 224 apply to cccupants
with lap/sash belts available, Fresumably a high proportion
of these erash-involved occupants were using the avallable
belts, in view of the high usage rates of occupants of the
seating positions obeerved in roadeide surveys {(Boughton gt al,
in press), However the question of an interaction between
head restraint use and seat belt wearing cannot be answeared
from these results,

Data collected during the Royal Australasian College of
Surgeons' (RACS) Pattern of Injury Survey contains information
on seat belt use and allows vehicles with head restraints
fitted to be ldentified, These data were analysed to examine .
the effect of the interaction of these two factors on neck

injury.



From 1 June 1971, legislation was in force in Victorda
requiring hospitals to supply, on a Road Trauma Report (RTE)
form, details of injuries for all road accident victims
treated, In the RACE Survey these data were supplemented by
RTRs filled out using post-mortem reports on fatally-injured
road users, In addition, Koad Crash Report (RCR) forms
descriting the crash circumstances of cccupant casualties
were completed by ambulance officers. As there was no legal
compulsion assoclated with this source, RCE forms were
returned for only about one-third of crashes attended by
ambulances, with a bias toward rural cracshes,

A matched file of traums and crash reports for the first
two years was originally created for amalysis by Helson (1974).
This file was later supplemented by data for the third year
{Cameron 1997), At the same tirme the injurdes reccrded on
the RTE were tranclated to the Abbreviated Injury Scale (ALS)
{Joint Committee on Injury Scaling 1976). The full matched
file covers 8537 occcupants of passenger cars and car derivatives,
Further details of the return rates, matching rates, blas and
accuracy of the data are given in Nelson (1974), Camercn and
Wessels {1975), and Cameron (1977).

Because only road accident wvictims trested at hosnltal
or killed were included, the RACS Survey was less llkely to
include occupant casualties with minor neck Injuries than,
say, claimants toc the Hotor Accidents Beard, OUnly 11 per cent
of the non-ejescted casualties whc occupded the driver or front
left passenger seats sustained whiplash injury (AIS=1) in
rear impacts, compared with 40 to 50 per ecent of HMotor
Accidents Board claimants who occupied the same seats in the
game type of crash, Hcowever, it was considered that there
were sufficlent neck injuries recorded +o snable a meaningful
study of the interscilcn betweer seai belt use and head
restreint availabillty. In addition, it should ke recalled
that these same data had earlier identified the assoclation
between zeat belt use and increased neck injfuries (Cameron
and Nelson 1577, Cameron 1675).
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The RACS Survey included only occupants of wvehicles
manufactured up to 1974 and hence only head restraints
installed under ADR 22 (fixed or adjustable type) could be
considered in this study., Vehicles with ADR 22 were identified
by thelr year of manufacture (derived from a combination of
the ambulance officer's estimate and the registration number
issue year; see Cameron 1977). Pre-ADR 22 wehicles were
restricted to these manufactured in 1960 or later, up to 1971.

Only front outboard seat occupants aged over 15 and who
were not ejected were considered, to enable comparison with
the results of Cameron {1979). The restrained occcupants of
these seating positions were almost exclusively using static
lap/sash belts., ADR 4B, which required inertia reel belts to
be fitted to these same seating positions, did not come into
effect until the 1975 year of manufacture.

In summary, the following results pertain to the wearing
of static lap/sash belts and the head restraints available
include fixed and adjustable types., The latter type of head
restraints are often set at unsuitable positions.
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Table I shows the asescciation between seat belt use and
neck injury severity of the occupantes considered, Whiplazh
is the only injury included in the AIS=1 ecategory, whereas
neck injuries with AIS at least 2 include injuries ranging
from transient cervical spinal cord damage to cervical spine
fractures resulting in gquadraplegia, Wnile the differences
were small, the incidence of neck injury (all severities) was
statistically significantly higher when wearers nfﬁlapfsaah seat
belts were compared with unrestrainsd cccupants [Rf = 53,9043
p<C,05). A measure of the effect of belt use on ﬂEER injury
severity is shown in the last column of Table 1.

Table II shows the belt effect on neck injury severity
0f ocecupante with head restraints available {(i.,e. front
outboard seat cccupants of ADR 22 cars) compared with cccupants
without head restraints. The increase in the proportion of
occupants with neck injuries when lap/sash belts were worn,
compared with unrestrained occupants, was less 1xn the ADR 22
cars than in the pre-ADR 22 cars. The statistical significance
of the difference in the two belt effects shown in Table II
was Judged by B FxPx2 Chi-square test of the hypothesie of
no specond-crder interacticon between the three variables:
neck AIS, seat belt use, and head restraint availabllidity
(Bishop, Flenberg and Holland 1975). The test was not
statiztically significant {Ig = 0,080},

In s strict sense, this (non-significant) result represents
the end of this study. There was no statistically significant
evidence of an interaction between eeat belt use and head
rectraint availability in terms of their effect on neck injury.
However, the data in Table II are suggestive of such an
interaction and the absence of statistical significance may
have been due to the relatively small nurber of cecupants with
head restrainte available, For these reasons it was decilded
to examine the data further,



TABLE I: Heck injury Abbreviated Injury Scale (AIS) sBcores
of non-ajected front outboard seat occcupants
aged over 15, by seat belt use,
Lap/sash Belt Use
Balt
ot Worn Worn Effect
(1) (2} (2)=(1)
Heclk AIS & %
0 96,1 4.9 1.2
1 2e5 3.2 0.8
E'l- 1 ™ 5‘ 1 -9 DIJ*
Total =
Geecupants ehoz 2622
TARLE II: Feck AIS scores by seat belt use and presence of
head restraints {fixed or adjustable type).
HC HEAD HEAD EESTRATHT
RESTRATINT AVAILASLE
Lap/sach Belt Unc Lap/sash Belt UEE'
ot Belt ot Belt
a
Hnﬁp Worn Effect Worn Worn Effect
(1 (2) [2)=(1) ) (4 ({4r=(3)
Neck AIS % % % %
o G611 .8 =1.3 95.5 Dol 0.5
1 2.5 3.5 D% 1.5 1.8 Oe 3
2+ 14 1.7 0,3 %.0 Bal 0.2
Total
Ocoupants | 2299 | 2283 133 | 339
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Effect of head rectraints

The same data were used to examine the effect of head
restraint availsbility on neck injury severity. 3&Since seat
belt wearing rates were higher in the ADR 22 cars than in the
garlier mcdels, seat belt wearsrs and non-wearers were considered
separately (Table III), There were insufficient data to
meaningfully examine the effect of ADE 27 head resiraints in

various types of crash separately; in particular, 1n rear Impacis.

Similar effects of ADR 22 were apparent for lap/sash belt
wearers and for non-wearerse, In eacn case, there was a decrease
in the propertion with whiplask (AIS=1) and an Zncrease in the
proporticn with moderate-to-critical neck injuries (AIS at
least 2), when cccupants of ADR 22 cars were compsred with those
occcupying earlier models. The ADR 22 effect on lap/eash belt
wWwearers was statistically significant fx% = E.EEEL p< D3.05),
whersae that on unrestrained occupants was not {KE = 2.750).

The ADR 27 effect on unrestrained occupants appeared to have
been of the same order of magnitude as that on the seat belt
wearers, “he absence of statistical significance may have been
due to the relatively small number of unrestrained coccupants of
ADR 27 cars compared with restrained occupants of these cars.

Qrﬂgg location

There was evidence that the effect of lap/sash belt use cn
neck injury severity was different for occupants involved in
crashes in built-up areas compared with those involved in open
road crashes (Table IV), perhaps reflecting the different
severities of crashes in these two environments, The belt effect
in crashes in built-up areas applied primarily tc whiplash
injuries (AI3=1), whereas in open rosd crashesz there was
evidence of & belt effect on neck injuries with ATS at least 2,
but not on whiplash injuries., Because of trls difference, the
effect of the interaction between seat belt use and head restraint
availability was considered in the twoe crash environments separately.

In ecrashes in built-up areas, there was a decrease in the
proportion cn cccupants with neck injuries when lap/sash belts
were worn, ccuapared with unrestrained cccupants, in ADR 22
carzs, Thie compares with an increase in the proporticn of
the same type in pre-ADE 22 ecars (Table V). However the

difference in these two belt effects was nct statistically
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TABRLE III: Neck AIS scores by presence of head restraints

(fixed or adjustable type) and secat belt use,

SEAT BELT ROT WORN TAP/SASE BELT WORN
Fre- Pre-
ADR 22 | ADR 22 | ADR 22 | ADE 22 | ADR 22 | ADE 22
Care Cars Effact Zars Cars Effect
(1) (2) 2)=(13] (3} (4)  [{5)=(3)
ATS % i % %
D 9511 95‘-’-5 -'D-E ?'r-l-iﬂ Er_r-llﬂ ':::'-E
1 2.5 1.5 =10 3.5 1.8 =1.7
E"' .I‘I-l- _':I‘-I.I:I 1-6 1-? ,-jllE .Il-z..-'
Total .
Occupante 2239 133 2283 333
TARLE IV: Weck ATS scores by seat belt use and crash location,
BUILT-UF AREAS OFEN EQAD
Iapfsashheltﬂse[ Lap/sash Belt Use
Belt Eelt
Hot Hot .
Worn Worn Effect o Worn Effect
(1) (2) (2)=(1} {3) ey (&)=(3)
Heck ALS % % % i
O 6.7 05t =1.3 95.0 95.7 =1.2
1 2.2 Zaly 1al 3.2 2.8 =Oaly
E"" ]-‘. I...E D.1 IIiE' j'lf:' .I!'I_'l|
Total
Occupants 1675 1720 713 851
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TABLE Vi Heck AIS scores by seat belt use and presence
of head restraints (fixed or adjustable type)
in crashes in built=up sress.

SUILT-UF AREAS

NG HEAT ATATD RESTRATIHT
EESTRATHT AVATLARLIE
| ash
Lap/sash Belt Use Belt Lap/s Balt Use —
Not : Jot -
Worn Worn Effect Worn Worh “ifect
(1) (2)y |(2)={1)] (3) (L) [(4)=(3)
Neck AIS % # % %
0 96,8 953 =T« .G GE.4 1.5
1 EIE 3;6 ],'L|. Ell.-l Ell‘v’ _':Iq._E'
2+ 1.0 141 Oel 5 1.5 =1,0
Total & = i
Jccupants 1294 1524 79 196
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significant [kg = 1,109)., Among lap/saeh belt wearers, the
effect of ADR 22 head restrainte appeared to be a decrease in
whiplash injuries, btut an increase in moderate-to-critical
neck injuries.

In open road crashes in ADR 22 cars, there were increasesg
in the proportion with whiplagh as well as in the proportion
with moderate-to-critical neck injuries, when lap/sash belt
wearers ware compared with non-wearers (Table VI). However
there was no statistically significant evidence of a difference
between the belt effect in ADR 22 cars and that in pre-ADR 22
Cars {R% = 1,052), Among lap/sash belt wearers, the effect
of ADR 22 was, once again, apparently a decrease in whiplash
injuries, but an inecrease in moderate-to-critical neck injuries.

Decupant sex

Because of the known greater susceptlbility of women to
neck injury (Eihlberg 1969, States gt al 1972, O0'Neill gt gl
1972), male and female occupante were considered separately.
The increased sugcepbibility of women to neck injury was
confirmed, and there was evidence that the effect of lap/sash
belt use on whiplash injury was greater for female occupants
than for males (Table VII).

For male occupants, there was a decrease in the proportion
with neck injuries when lap/sash belte were worn, compared with
unrestrained occupants, in ADR 22 ears,., This comparses with an
increase in the propertion of the same type in pre-ADE 22 cars
{Table VIII), However the difference in these two belt effects
was not statietically significant {K% = 0.598). Among male
occupants wearing lap/sash belte, the apparent effect of
ADH 22 was as for occupants of both sexes - a decrease in
whiplash injuries, but an increase in moderate-to-critical
neck injuries.

For female occupantse, the increase in the proportion with
whiplash injuries when lap/sash belts were worn, compared with
unrestrained occupants, was not as great in ADR 272 cars as it
was in pre-ADR 22 cars (Table IX). However the increase in
the proportion with moderate-to-critical neck injuries (AIS
at least 2) when belts were worn was greater in ADR 22 cars
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TAZLE VI: Heck AIS scores by seat belt use and presence
of head restrainte (fixed or adjustable type)
in open road crashes,

CEEN ROAD

WO HEAD IIEAD RIZTRALKRT
RESTRAYET AVATLABLE
Lap/esash Belt Use Lap/esaeh Belt Use
Belt Felt
Hot - lot
Worn Worn Effect| o oo Worn Effect
i) (2) ((2)=(1}] (3] (&) [(h)=(3)
Neck AIS % % % e
l::': ’.-:l}t? gjlg -Ciﬁ ';E-':I ;'3'.':' -iill:l
1 %45 3a -0, 0.0 vit 1 uls
2+ 1.8 Sal 1.2 240 De b Fub
Total -
Ceeupants 663 g ou e

TABRLE WIT:

Heck ALS score by seat belt use and sex of occupant,

MALTIE JEMATE
Lap/sash Belt UEE’ Lap/sash Belt Use
. Belt Belt
Mot - Hot _
Worn Worn Effect Worn Worn Effect
(12 (2) (2)=01] (3] {4) (4)=0(3)
leck AIS # % ¥ #
C 95,8 G&.0 -0.9 L7 5.4 -Tal
1 1.8 Eal {-'i'l-vl 3-6 _"-I--E 1,0
24 I o dp 1.5 Ol 1.7 Eal Cel
Total . st
Occupanta 1 5k 1508 888 113
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TARBLE VIII: Neck AIS Bcores by seat belt use and presence
of head rectraints (Tixed or adjustable type)

for male cccupants.

MALEZE
H HEAD HEAD HESTRAIRT
HeESTRAINT AVAILABLE
Lap/sash Belt Use Lap/sach Balt Use
Belt Relt
Hot Mot ;
Worn worn |Effect| worn Worn |Effect
(1) (2) [|(a2)=(13} (3) (L) J4)=03)
Heck ALS o % % %
E' 9‘5-9 95‘-9 =] ll:l 9.5'-5 GE'-E ':}-9
] ]-9 EI‘II' D-IE‘ -I-IIE ]l1 -Gq]
E"' 1-2 ].Ii'r Dll+ 51!.:' El? -Gla
Total
Occupants 1458 1322 a6 186
TAELE IX: FNeck AIS scores by seat belt use and presence
of head restraints (fixed or adjustable)
for female occupants.
FEMALES
HO HEAD HEAD EESTRATNT
FESTRAINT AVATLARLE
Lap/sash Belt Use Lap/sash Belt Use
Belt Belt
ot Hotk
Worn Worn Effect Worn Worn Effect
{13 (2) |(2)=(1)} (3} (4 [(4)=(3)
Neck ATS % % % %
o ?415 ?513 =1 !3" 95-? 9_5-5' ‘213'
1 3.7 4ol 1.2 2al 2.6 D5
2 1.7 Ta8 Oel Zal 3.9 1.8
Total
Decupants Bl Qa0 L7 15%
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than in pre-ADE 22 cars, Thers was no statistically sigrnificant
difference between the belt effect in ADE 22 cars arnd that in
pre-ADR 22 cars Eig = 0,246), Among lap/sash wearers, tha
apparent effect of ADR 22 hesd restraints on female cccupants
was similar to that for male occupants.

Thare were insufficient data to meanirgfully examine
the interaction between seat belt ise and head restraint
availability within categories defined by crash location and
occupant sex, Nor were there sufficient data to eonsldsr
various types of crash separately.
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BISCUSSION

Triz study has confirmed the affect of lap/sash seat
belt use on neck injuries of the type of cccupant consgldered
(1.2¢. non-gjected front outboard seat cceupants aged over 15
pccupylng cars and car derdvatives manufactured in 1560 or
later). While the belt effects in Table T appear small, they
represant a 51 per cent Iincrease 1r whiplash injuries ard &
25 per cent increase in moderate-~to-critical neck Injuries,

The effzct of lap/sash belt use on neck injury appeared
emallsr when ADR 22 head restraints were available, compared
with the belt effect on occupants of pre-ADR 22 cars. Indesd,
there was some evidence of belt effects resulting in reducticons
in neck injuries of all severities among male occupants and
thoge involved in crashes in built-up areas, when ADS 22 head
restraints were present, However, in none of the circumstances
considered was the belt effect in the pressnce of ADE 22 head
restralnts significantly different from the belt effect in
pre=-ADE 22 cars.

If there is an effect of ADR 22 head restrainte in terms
of moderating or negating the effect of lap/sash belt use on
neck injuries, then this effect should be viewsd against the
negative effects of these head restraints, Among wearers of
lap/sash belts (and possibly among non-wearers &= wall), the
affect of ADE 22 head restraints appeared to result in &
decrease in whiplash Injuries and an increase in mcderate-to-
criticsl neck injuries. This applied to cccupants of each
sex and to oceupants inveolved in crashes in each type of
logation {built-up area or open road). When all restrained
occupants were considered together, the effect of the ADRH 22
nead restraints was statistically significant. In generai,
the positive and negative sffects of the ADE 22 head restraints
in the injury severity categories were of equal magnitude,
representing a transfer from minor neck injury (l.e. whiplash)
to moderate-to-critical neck injury, but with no real charge
in neck injury ococurrence,

Thus, while the avaeilability of ADE 22 nead restraints
may lead to a situation where the effect of lap/sash belt use



on neck injury severity le moderated, thelr presence appears

to increasze the severity of neck injuries which do occur,.
Together, the two countermeasures (lap/sash belt use and head
restraint presence) appear to result in a decrease in whiplash
injuries and an increase in moderate-to-critical neck injury,
wlth the presence of ADR 22 head restraints having the dominant

effect on neck injury.

The results of this study should bte viewed against other
research on the effect of head restraints. #All of the American
and European studies previously cited were based on cccupants
with low rates of seat belt use and in general focussed on
whiplash injuries only., While the negative effect of ADR 22
head restraints {(which closely resembles the American standard
FMVES 202) was similar among szeat belt non-users to that among
lap/sash belt wearers, it would only be apparent when neck
injuries of moderate or greater severily are considered
explicitly. This =tudy dis unusual in that respect., Indeed,
the two Australian studies previously cited, which were both
based on occupants with lap/sash belts avallable for use
during periods when compulscry wearing applied, did not fully
congider neck injuries with greater severity than whiplash,
Thus there is no inconsistency between the results of this
study and other related research,

However, it should be emphasised that the results of this
atudy apply to designs of head restrainte and seat belte which
have been superseded by later ADRs, ADE 22 was superseded in
197% by ADR 224, which requires that head restraints cannot be
adjusted below a specified minimum height, This ADR may
prevent head restraints from acting as a fulecrum and producing
more severa neck injuries than would be the case in their
absence, ADRs 4 and 44, which allowed static lap/sash belts
in the front outboard seating positions, were superseded by
ADE 4B din 197% and by ADR 4T in 1976, both of which required
inertia reel seat belts, The effects of ADR 224 head restraints
and inertia reel seat belitz, together or alone, on moderate=
to-critical neck injuries, are unknown, However, for whiplash

injuries, Cameron (1580) found that ADR 224 head restraints
were effective in reducing thelir occurrence among female
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occupants with inertia reel belts available, but his study
wae lnconclusive regarding the effect for male occupants.
A ptudy of the joint effects of ADR 224 head restraints and
inertia reel seat belts on ths full range cof nsck injury

severity would appear worthwhile.
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CONMCLUSIONS

In examining the ecnclusicns from this study it should be
noted that Australian Design Sule 22 (ADR 22) for head restralnts
allowed manufacturers to install either fixed or fully ceight-
adjustable head restraints., Sore 53 per cent of the ADR Z2
head restraintis installed wers of the adjustable typae, and
a reoadside survey showed that 58 per cent of the adjustabls
head restraints were set at their Zowest position. Thus, at
least 3! per cent of ADR 22 hesd restraints were probably
net set at their optimal position for protecticn of ths
oececupants of the seate concerned {(some head restraints, while
not in their lowest position, may still have beex set too
low for the particular occupants).

The conclusions of this study were as follows:

1. While there is strong evldence that seat belt wearing
reduces the incidence of severe injuries to vehicle
occupants involved in crashes, there is also evidence
that the use of lap/=ash seat belts incresses minor
and moderate neck injuries in crashes.

2. There is no statistically significant evidence of
an interaction between static lan/sash belt use and
ADR 22 head restraints in terma of their effect on
neck injury severity. However there iz some evidence
that the effect of such belts 1s smalier when AZR £2
head restraints are availlable, compared with the belt
effect on occupante of pre-ADE 27 cars,

3. ADH 22 head restraints decrease the risk of whiplasc
injury, but increase tne risk of pmoderate-to=-critical
neck injury, especislly among static lap/sas: balt
ugers and possibly among non-users as well, When
ADE 22 head restraints and static lap/sash belts are
ava_lable together, the effect of the head restraints
or neck injury dominates any noderating influsnce

taat their pressnce may nave cn the balt effect.
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4, ADER 22 head restraints as used in practice are
unzuitable as & countermeasure to the nsgative
effects of lap/sash seat belt use on neck injury.

5. & study of the joint aeffects of ADR 224 head restralnts
{which limit improper adjustment) and inertia reel
geat beltz on neck iInjuries of 2ll severities would
appear worthwhile,

It is important to note that this study was besed on front
geat opccupants injured sufficlently to be treated at hospital
or killed, and who were transported from the crash scene by
ambulance, Thus the persons concerned were rather special
road aceident vietime in terms of the seriocusnese of thelr
injuries., In particular, they had relatively few minor neck
injuries {whiplash). In those cases where whiplash was
suetained, it wes likely that it was accompanied by & more
gericus injury, a8 whiplash per ge would not lead to treatment
at hospltal in most cases. Notwith £anding these remarks,
any deficiencies in the data analysed applied equally, however,
to occupants of ADR 22 cars as well as to occupants of pre-
ADR 22 cars,
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TAELE 41: Frequencies of neck injury Abbreviated Injury
Scale (AIS) scores of non-ejected front outboard
s=eat occcupante aged over 15,

HO RHEAD RESTEBATHT HEAD HESTRAINT AVAILAZLE
Pre=ADR 22 cAars ALDE °2 cars
(1960=71 models) {1972=74 wodels)
Belt Lap/sash Balt Lap/saah
Hot Felt Mot Eelit
YWorn WO Worn Worn
Heck AIS

0 2209 2165 127 B2
| =8 PG £ =
o 22 G dy 11
Total 2299 cPBE 133 3239




- 2% -

TA L2:  Freguencies of neck injury Abbreviated Injury
Scale (AIS) scores of non-ejected front cutboard
seat occupants aged over 15, by crask location,

WD BEAD RESTRLTNT HEAT EBESTRAINT AVAILABLE
Fra=A0R 22 cars ATR 22 cars
(1960-71 models) (1972=74 models)
Belt Lap/sash EBelt Lap/sash
Hot Belt WMot Eelt
Worn Worn Worn Worn
BULLT=UF
Neclk ATS
o 1543 1452 75 189
i 35 55 2 i
2+ 16 17 2 3
Total 1594 1524 79 196
COFEN ROATS
Naclk AIE
. 628 675 49 132
1 2%, 27 0 2
o 12 2 1 &
Tatal 663 719 50 42




TABLE A%: Frequencies of neck injury Abbreviated Injury
Scale (AIS) scores of non-ejected front outboard
seat cccupants aged over 15, by sex of Gocupsnt.

NG EBEAL PESTHATHT HEAD RESTERALNT AVATIZASLE
Fre=ADH 22 cars ADE 22 csrs
{(1960=-71 modele] (197274 models)
Falit Lap/=sash Falt Lap/sa=h
Hot Belt Not Selt
Worn Worn Worn Worn
MALES
Heck ALS
0 1413 1268 a2 173
27 32 1 e
2+ 18 28 3 5
Total 145 1322 a6 186
FEMALES
Beck ALS
Q 79€ BG6 L 143
[ 21 LY [ iy
24 14 17 1 A
Total B GED 47 153
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