
A S tudy o f  Head Injury in Ch i ldren 

In England and Wales accidents are now the maj or cause 
o f  death . In addit ion accidenta l  inj ur ies are second on l y  
to respiratory infect ions as a reason for admission o f  ch i ldren 
to hosp i ta l .  In 1 97 2 the s e  represented 1 6 . 5% of admissions 
for a l l  reasons from birth to four teen years . The number o f  
ch i ldren i n  England and Wa les is 1 1 . 7  m i l l ion thus 1 ch i l d  in 
every 14 is admi tted to hospital each year fol lowing an 
a cc iden t .  

Tab l e  1 
MAJOR CAUSES OF DEATH ENGLAND & WALES 1971 

(Registrar General, 1973) 

Under 1 year - 1-15 years 

No. % No. % 

Accidents 451 3.3 1 6 7 1  34.8 

Congeni tal abnormal i ties 2950 2 1 .5 675 1 4 . 1  

Respiratory diseases 2428 1 7.7 632 1 3.2 

Malignant disease 66 0.5 7 7 1  1 6 . 1  

A l l  causes 1 3720 100 4797 100 

Tab l e  2 
NO. OF CHILDREN ADMITTED TO HOSPITAL I N  

ENGLAND A N D  WALES 1 972 

( Registrar General, 1974) 

d m issions due to A 

a ccidents 

dmissions for A 

a I I  causcs 

0 Yo of admissions 

d ue to accidcnts 
--·--·-

Under 1 yr 

6,990 

1 9 1 ,220 

3.6 

1-14 yrs Total 

1 34.260 1 4 1 ,250 

665,450 856,670 

20.2 1 6.5 

Head inj ur y  represents a maj or propor t ion of such 
a c c idental in j ur ies both as a reason for admission to hosp ital 
and as a cause o f  death . 

Table 3 & Tab l e  4 
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Table 3 Table 4 
ACCIDENTAL DEATHS I N  CHILDREN 

IN ENGLAND & WALES 1971 

(Registrar General, 1 973) 
NO. OF CHI LOREN ADMITTED TO HOSPITAL WITH 

HEAD INJURY IN ENGLAND AND WALES 1 972 

(Registrar General, 1 974) 
Under 1 yr 1-15 yrs 

Head l njury 60 686 
Under 1 yr 1 -14 yrs Total 

Other Accidents 391 985 With skul l  fracture 998 4 1 88 5 1 86 

TOTAL 451 1 67 1  
Without skul l  fracture 2,200 44,960 47,  1 60 

Over the pas t  20 yea rs there has b e e n  a s ixfold i ncrease 
i n  the numbe r  o f  ch i ld re n  admitted to ho s pital in Newca stle 
u po n  Ty ne w i th a head i nj u ry .  r t  is d i f f icult to k now wheth e r  
th i s  repre s e nts a t rue i nc rea se i n  the numbe r  o f  ch i ld re n  b e i ng 
i nj u red o r  wheth e r  i n  fa ct a g rea ter ava i labil ity o f  beds a nd 
mo re aware ne s s  o f  the po s s ib l e  s e rious co ns e quences o f  mino r  
head i nj u ry has co nt ributed to th is a l a rming i nc rea s e .  The 
s i tua t i o n  is i ndeed complex but the impl icatio ns for the 
ho s pital s e rvice of more than 50, 000 admis s io ns each y ea r  
a re c lea r. 
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F ig. 1.  

HEAD I NJUR. 1 E S  I N  C H I.L O R E N  - N ewcastle upon Tyne . 
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It is against th i s  background that we have carried out a 

s tudy o f  head injuries in ch i l d r e n .  One o f  the ma j or problems 

that we s e t  out to answer was to de fine the nature and inc idence 

of po s t  head inj ury behaviour d i s turbance s .  George Fredr ick 

S t i l l  in 1 902 d e s cr ibed a boy who d i splayed " t emporary loss o f  
contro l '' fol lowing a head inj ury and s in c e  then several s tudies 

have been undertaken to determine more about this problem. 

The reported inc idence of such behaviour abnorma l i t ies varies 

between 0. 1% and 4 5%. 
Tab l e  5 .  

INCI DENCE O F  PSYC H IATRIC SEOUELAE 

No. of Years of 

patients % follow-up 

1903 Bai ley 60 45 2 

1928 Beekman 331 1 6  

1932 I re land 80 4 1 

1942 Cedemark 423 2 3 

1954 Robotham 1 00 36 2 

1960 B u r k inshaw 238 22 1 -6 

1 9 6 1  R ickham 7553 0 . 1  

1 963 Hjern 305 1 2  6/1 2 

Mo s t  o f  these s tudies have been retrospect ive and almost 

all from spe c i a l i s ed neurosurg ica l centres . Our s tudy was 

therefore des igned on a pro spective ba s i s  on a complete ly 

unselected group o f  ch i ldren admitted to hospital fol lowing a 

head i n j u r y .  The pre-a c c i dent behaviour patterns o f  the 

chi ldren were a s s e s s e d  by a s tandard quest ionna ire given to 

both parents and teacher s .  A control group was comp i led o f  

the ch i ld o f  the same s ex next i n  alphabetical order i n  the c l a s s  

regis ter . A compo s i t e  s core wa s obtained for each form and 

the two groups of ch ildren were compared in respect of their 
pre-acc ident behaviour a s  a s s e s s e d  by the teacher . 

F igur e  2 .  
S cores on Rutter behaviour inventory o f  1 10 

ch i l dren w i th head injury. 
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F igur e  2 .  
S cores on Rutter behaviour inventory o f  1 1 0  

ch i l dren with head inj ury . 
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Ch ildren in our s tudy who suffered a head inj ury were 

s ign i fi cantly more l ikely to have d i splayed abnormal behaviour 

patterns before the in j ur i e s  than the control group . 

We have up to date information on 96 ch i ldren o f  s choo l age 

2 years a fter the inj ury. The same quest ionna ire was again 

g iven to both parents and tea cher s .  The percentage of ch i ldren 

w i th abnormal behaviour patterns b e fore and a fter the a c c ident 
is s een in Table 6 and there is no s igni ficant d i fference in the 

over a l l  behaviour pa tterns . 

Table 6 .  

Percentage of children with abnormal 

behaviour patterns 

Before At 2 year 

accident follow up 

Parent Scale 27.6 24.8 

Teacher Scale 1 7.0 1 9.6 

However , by ana lys i s  of the four maj or symptoms wh i ch are 

chara cter i s t i c  of wha t  has been called the " po s t  concus s ional 

syndrome " the true inc idence o f  this in our study can b e  

determine d .  Tables 7 and 8 show the inc idence o f  th e s e  symptoms 

a s  a s s es sed by the parents and teachers before and a fter the 

a c c ident . Many ch i ldren d i splay abnormal symptoms b e fore the 

a c c ident . Those ch i ldren who have developed the symptoms as a 
new phenomenon a fter the inj ury are cited a s  " new cases " .  
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T a b l e  7 
lncidence of symptoms in 96 children at 2 year follow up. 

Parental assessment 

Before accident After accident 

all cases new case: 
No. % No % No. % 

Headache 5 5.2 7 7.3 5 5.2 
Overactivi ty 28 29.2 1 5  1 5.6 5 5.2 
l rr itabi l ity 1 6  1 6. 7  1 7  1 7. 7  9 9.4 
Poor concentration 1 0  1 0.4 9 9.4 7 7.3 

Table 8 

l ncidence of symptoms i n  94 children at 2 year follow up 

Teacher assessment 

Before accident After accident 

No % No % No % 

Aches & pains 2 2. 1 2 ........ 2 .f  2 2. 1 

Overactiv i ty 6 6.4 5 5.4 4 4.3 

l rritabil ity 5 5.4 3. 3.2 2 2. 1  

Poor concentration 1 6  1 7.0 1 5  1 6.0 9 9.6 

The ch i l dren were then d ivided into 2 groups , thos e  
showing abnormal behaviour patterns before the accident and 
tho s e  who were norma l .  F igures 3 and 4 show the i n c i d ence 
of po s t  con cuss ional symptoms in th e s e  ch i ldren. 

F ig. 3 .  

Analysis of post concussional symptoms as recorded by 

teachers in 94 children at 2 year follow up 
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F ig. 4 .  
Analysis of post concussional symptoms as recorded by 

parents i n  96 children at 2 year follow up 
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When the 2 behaviour forms are comb ined the i n c idence 

o f  the po s t  concu s s iona l syndrome a r i s ing as a new phenomenon 

can be d e termine d .  
.Tab l e  9 

lncidence of post concussional symptoms 

at 2 year follow up 

Parent and teacher assessment 

No. % 

Unchanged 85 90.4 

Post concussional g 9.6 
symp toms 
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In order to determine the factors which predispo s e  to 
the development o f  thes e  pos t  concu s s ional symptoms the data 
has been analysed with regard to the presence o f  coma and skul l 
fracture at the t ime o f  inj ury. There is a s t at i s t i c a l ly 
s ig n i f i cant association between the presence o f  coma at the 
t ime of inj ury and the development o f  the s e  symptoms but not 
w i th s ku l l  fracture .  

Table 10 
Relationship of  post concussional symptoms to coma and skull 

fractu re 

Post concussional Significance 

Unchanged symptoms of difference 

n=85 n=9 x2 test 

No % No % 

Unconscious at 18 2 1 . 1  5 55.5 p<0.01 
time of accident 
Sku 11 fractu re 1 0  1 1 .8 1 1 1  . 1  n.s. 

In previous s tudies the best index o f  s ever i ty o f  inj ury 
has been shown to be the presence or abs ence o f  coma . I t  
would appear therefore that the deve lopment o f  pos t  trauma t i c  
abnormal behaviour patterns i s . dependant on the s ever i ty o f  
the inj ury . 
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