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ABSTRACT. Objectives. The impact of mild head in-
jury or mild traumatic brain injury (TBI) in children is
variable, and determinants of outcome remain poorly
understood. There have been no previous attempts to
evaluate the impact of interventions to improve outcome.
Results of previous intervention studies in adults have
been mixed. This study aimed to evaluate the impact of
providing information on outcome measured in terms of
reported symptoms, cognitive performance, and psycho-
logical adjustment in children 3 months after injury.

Methods. A total of 61 children with mild TBI were
assessed 1 week and 3 months after injury, and 58 chil-
dren with mild TBI were assessed 3 months after injury
only. They were compared with 2 control groups (N � 45
and 47) of children with minor injuries not involving the
head. Participants completed measures of preinjury be-
havior and psychological adjustment, postconcussion
symptoms, and tests of attention, speed of information
processing, and memory. Children with mild TBI seen at
1 week were also given an information booklet outlining
symptoms associated with mild TBI and suggested cop-
ing strategies. Those seen 3 months after injury only did
not receive this booklet.

Results. Children with mild TBI reported more
symptoms than controls at 1 week but demonstrated no
impairment on neuropsychological measures. Initial
symptoms had resolved for most children by 3 months
after injury, but a small group of children who had
previous head injury or a history of learning or behav-
ioral difficulties reported ongoing problems. The group
not seen at 1 week and not given the information booklet
reported more symptoms overall and was more stressed 3
months after injury.

Conclusions. Providing an information booklet re-
duces anxiety and thereby lowers the incidence of ongo-
ing problems. Pediatrics 2001;108:1297–1303; mild head
injury, mild traumatic brain injury, intervention, outcome.

ABBREVIATIONS. TBI, traumatic brain injury; PTA, posttrau-
matic amnesia; GCS, Glasgow Coma Scale; CBCL, Child Behavior
Checklist; BRI, Behavioural Rating Inventory; PCSC, Post Concus-
sion Syndrome Checklist; WRAML, Wide Range Assessment of
Memory and Learning; CHIPASAT, Children’s Paced Auditory
Serial Addition Task; CNT, Contingency Naming Task.

In recent years there has been growing interest in
the impact of mild head injury, or mild traumatic
brain injury (TBI), in children. It is estimated that

approximately 180 children per 100 000 population
sustain closed head injury each year. Eighty percent
of these injuries are classified as mild.1 Most of these
children are not admitted to a hospital and therefore
receive variable medical attention. Studies of chil-
dren with mild head injury suggest that headaches
and some cognitive and behavioral symptoms are
common in the early days after injury2 but that the
majority of children make a good recovery.3–7 How-
ever, some children appear to experience ongoing
cognitive and behavioral difficulties, demonstrating
cognitive impairments in attention, speed of infor-
mation processing, memory, fatigue, and sensorimo-
tor function.8–10 Some research groups attribute
these impairments to preexisting problems.11–13

Moreover, premorbid concentration difficulties and
impulsivity have been identified as risk factors for
traumatic head injury in children.14

In view of the significant demands placed on chil-
dren to pay attention and learn, particularly in
school, optimal management of any sequelae of mild
head injury is essential. Children who sustain mild
TBI usually do not show visible signs of being unwell
or incapacitated, resulting in the expectation that
they will perform at school as usual. Distractibility or
restlessness may be interpreted as laziness or delib-
erate misbehavior, resulting in punishment and iso-
lation rather than support and assistance.

Protocols designed to minimize ongoing problems
after mild head injury in adults have been described
by several authors.15–22 These generally involve pro-
viding information about expected symptoms and
suggested coping strategies, in some cases a brief
screening assessment, and follow-up telephone con-
tact. However, there have been few investigations
of the impact of such strategies. Relander et al,19

Miinderhoud et al,20 and Wade et al21 found a posi-
tive impact of specific instructions and supportive
follow-up contact on outcome. On the other hand,
Gronwall15 and Alves et al22 found no significant
impact of an information booklet alone or with sup-
portive follow-up contact in reducing reported
postconcussion symptoms.

To our knowledge, no such evaluative studies
have been conducted in children with mild TBI. Pro-
viding information about expected sequelae and sug-
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gested coping strategies to children with mild TBI
and their parents can ensure that parents and chil-
dren are adequately informed about what to expect
and how best to minimize stress on the injured child
and ensure that preexisting problems are not attrib-
uted to the injury. The present study was conducted
to determine management guidelines for children
with mild TBI. It aimed to investigate cognitive and
behavioral outcomes at 1 week and 3 months after
injury and to establish whether early assessment and
the provision of written information and coping
strategies would reduce the incidence of cognitive
and behavioral problems in children with uncompli-
cated mild head injuries who were not admitted to
the hospital.

METHODS

Participants
Participants were recruited from consecutive presentations to

the emergency departments of 2 major hospitals over a 30-month
period from 1995 to 1997. Human ethics approval was obtained.
The definition of mild TBI used was that adopted by the American
Congress of Rehabilitation Medicine.23 The children were re-
cruited if they were 6 to 15 years old at the time of injury, spoke
English, and had a history of trauma or acceleration–deceleration
movement applied to the head, resulting in loss of consciousness
�30 minutes, a period of posttraumatic amnesia (PTA) �24 hours,
and a Glasgow Coma Scale (GCS) score of 13 to 15 on presentation
to the emergency department. A GCS of 13 to 15 means that the
child would have had spontaneous eye opening, obeyed com-
mands, and responded verbally, but possibly in a disoriented,
confused, or inappropriate fashion or with inability to remember
ongoing events. Children with focal neurologic signs or for whom
there was any deterioration or concerns during the period of
observation were excluded from the study. The injuries were those
not considered sufficiently severe to warrant computed tomogra-
phy or magnetic resonance imaging. Children were recruited only
if they had no need for surgery under general anesthesia to avoid
any potential confounding effects of anesthesia. Children with a
history of previous head injury or other psychological or neuro-
logic problems or learning difficulties were not excluded because
these factors have been shown to be associated with poorer out-
comes in some previous studies of mild TBI in children.

Design and Procedures
The children with mild TBI were kept under observation; their

orientation and memory were monitored using a revised version
of the Westmead PTA scale.24 This scale, administered at hourly
intervals during the observation period in the emergency depart-
ment, incorporated orientation items, memory for a face and name
presented in a photograph, and memory for 3 pictures of common
objects. The scale is suitable for use in children as young as 8
years.25 It was readministered to each child at the time of initial
assessment to check its reliability. For children 7 years or younger,
the Children’s Orientation and Amnesia Test26 was used. Only 5
children were admitted to the hospital overnight; they were ad-
mitted late in the day and were still in PTA. Children were kept
under observation until they were fully oriented and able to recall
ongoing events. They were then discharged from the hospital,
with routine instructions given to parent or guardian to contact
the local doctor if they experienced additional problems.

On recruitment, which occurred at the end of the observation
period, informed consent was obtained from a parent or guardian
in writing. To evaluate the impact of early assessment and the
provision of information, the mild TBI sample was divided into 2
subgroups. Children were alternately assigned to either the inter-
vention or nonintervention subgroup after the period of observa-
tion in the emergency department. Children in the intervention
group and a parent or guardian were contacted within the first
few days after injury and, if still willing to participate, seen within
the first week. A detailed history was taken via interview with
parent and child and neuropsychological assessment performed.

No specific feedback was given regarding the results of the as-
sessments conducted.

The parents of children in the mild TBI intervention group were
also given an information booklet outlining the most common
symptoms associated with mild TBI, their likely time course, and
suggestions as to how best to cope with them. The booklet was
adapted for children from one written by Dorothy Gronwall and
Phillip Wrightson from the Auckland Hospital, New Zealand.
Descriptions of a mild head injury and its effects are given in
simple language, with cartoon illustrations. For example, “I can’t
concentrate so well. . . . After a mild head injury, you might have
trouble listening to the teacher in class, watching TV or playing
games like Sony Playstation and Nintendo. This is because the
’sleepy’ brain can’t concentrate as well. If you can’t concentrate, take
a break or change to another activity.” Other problems covered
include headaches, dizziness, fatigue, trouble remembering things,
anger, noise problems, and eye problems. Advice is given about
returning to sports and to school. Children are reassured that the
problems should resolve and advised to ask for help from a doctor if
problems persist.

The children in the intervention group were reassessed using
the same procedures 3 months after injury. Participants in the
nonintervention mild TBI group received standard emergency
department treatment and did not receive the information booklet.
They were assessed 3 months after injury only.

Two control groups were also selected to control for the impact
of any minor injury on cognition and behavior and for the impact
of repeated administration of the test measures. The control
groups also comprised children aged 6 to 15 years presenting to
the same emergency departments with minor injuries not involv-
ing the head. Seventy percent of controls had soft tissue injuries,
and 30% had bony injuries. None of these children needed surgery
with general anesthesia or had a hospital stay of more than 24
hours. Neither of the control groups received the information
booklet.

Measures
To evaluate developmental and behavior patterns in the mild

TBI and control intervention groups before injury, a detailed
interview was conducted with the child’s parent or guardian at the
1-week assessment. The Child Behavior Checklist (CBCL)27 and
the Rowe Behavioural Rating Inventory (BRI)28 were completed at
this time by the child’s parent or guardian as they applied to the
child’s preinjury behavior. Because each subscale on the Rowe BRI
had a different total, scores for each subscale were standardized,
so the maximum score was 5. The Post Concussion Syndrome
Checklist (PCSC)29 was used to document injury-related symp-
toms via discussion with the parent and child.

Neuropsychological measures included the Peabody Picture
Vocabulary Test30 as an estimate of intelligence. Measures of mem-
ory, attention, and speed of information processing included the
Wide Range Assessment of Memory and Learning (WRAML) Verbal
Learning/Delayed Recall and Visual Learning/Delayed Recall
subtests,31 the Wechsler Intelligence Scale for Children–III Digit Span
and Coding subtests,32 the 2.8-second pacing of the Children’s Paced
Auditory Serial Addition Task (CHIPASAT),33 the children’s version
of the Paced Auditory Serial Addition Task, and the Contingency
Naming Task (CNT).34 These measures were repeated 3 months after
injury, and parents and children again completed the PCSC, the
CBCL, and the Rowe BRI, as they applied to the child’s current
behavior. The Vineland Adaptive Behavior Scales35 were also admin-
istered at this time to evaluate the impact of the injury on behavior
patterns and proficiency in carrying out daily activities. Any other
form of assistance sought in relation to effects of the injury was also
documented.

Data Analysis
To analyze neuropsychological measures for which no stan-

dardization data were available (ie, CHIPASAT and CNT), mean
z scores were calculated for 3 chronological age bands: 6 to 9 years,
10 to 12 years, and 13 to 15 years, based on control participants’
performance. Because some of the data were not normally distrib-
uted, nonparametric univariate analysis (Mann–Whitney U) was
used for univariate comparisons. �2 analysis was used for analyses
involving categorical variables. Kruskal–Wallis analysis was used
when comparing more than 2 groups on 1 variable. An alpha level
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of .05 was used. Multivariate analyses were not conducted be-
cause of the small sample sizes and large number of variables.

RESULTS
A total of 130 children with mild TBI agreed to

participate in the study, 72 of whom were allocated
to the intervention group, seen 1 week after injury,
and 58 to the nonintervention group, seen 3 months
after injury only. The numbers of participants in
these groups were unequal because fewer of those
allocated to the nonintervention group agreed to par-
ticipate when contacted 3 months after injury. The
control groups consisted of 96 children, 49 allocated
to the intervention control group and 47 to the non-
intervention control group. These groups were well
matched in terms of age, education, IQ, socioeco-
nomic status,36 and, for the 2 mild TBI groups, PTA
duration, which ranged in both groups from a few
seconds up to 24 hours. Loss of consciousness was
also similar in both groups, with 96% of those in the
TBI intervention group and 95% of those in the non-
intervention TBI group having loss of consciousness
�5 minutes and 50% �1 minute. One child in the
intervention group had a loss of consciousness �20
minutes, and 1 from the nonintervention group had
a loss of consciousness of 10 to 15 minutes.

Sixty-one (85%) of the original group of 72 children
with mild TBI and 45 (92%) of the 49 controls seen 1
week after injury returned for reassessment 3 months
after injury. Another 58 children with mild TBI and
47 controls were assessed for the first time 3 months
after injury. Demographic details and measures of
injury severity, premorbid psychological adjustment,
and life stressors for these groups are set out in Table
1. There were no significant differences between
groups on any of these variables. To evaluate the
impact of the intervention, this article focuses on the
groups assessed 3 months after injury.

From Table 2, it is evident that both the mild TBI
groups had a higher percentage of children with
previous head injury, other psychological or neuro-
logic problems, or learning difficulties than controls.
However, none of the differences between mild TBI
and control intervention and nonintervention groups
was statistically significant.

Most children with mild TBI were injured in falls
(40%), cycling accidents (22%), or sporting injuries
(21%). Only 7% were injured in motor vehicle acci-

dents and 2% as a result of assault. In 8% of cases
there was some other cause. Most controls were also
injured as a result of falls (33%), sporting injuries
(36%), or other causes (31%).

An earlier article based on the study has focused
on factors influencing outcome 1 week and 3 months
after injury.37 To summarize these findings, 1 week
after injury, children with mild TBI reported signif-
icantly more frequent headaches, dizziness, and fa-
tigue (all P � .01) than did controls. Children with
mild TBI also demonstrated a modest but significant
slowing on the Wechsler Intelligence Scale for Chil-
dren–III coding subtest, z(97) � �2.15, P � .03. No
other significant differences were apparent on other
cognitive measures.

By 3 months after injury, the differences between
the combined mild TBI and the combined control
groups in symptom reporting were small. The mild
TBI groups were reporting greater memory prob-
lems, z(186) � �2.13, P � .03. On the other hand,
controls were reporting greater anxiety, z(186) �
�2.039, P � .04. The only significant impairment
evident on neuropsychological measures was on the
CHIPASAT in the 10- to 12-year age group, z(58) �
�2.15, P � .03. No significant differences were evi-
dent on the Rowe BRI or the CBCL.

However, a subgroup of 24 children with mild TBI
(20%) showed significant ongoing difficulties at this
time. They did not have more severe injuries, as
measured by PTA duration, or perform more poorly
than the rest of the group on neuropsychological
measures. However, there was a significantly higher
incidence of previous head injury in this problem sub-
group and a higher incidence of premorbid stressors,
such as family breakdown, preexisting psychiatric or
neurologic problems, and learning difficulties.

Only 7 children from either mild TBI group had
sought or received additional help in relation to the
mild head injury before the 3-month review. Three of
these participants sought additional medical assis-
tance on 1 occasion within the first week after injury
because of persisting symptoms such as vomiting,
headache, or dizziness (2 from the intervention
group and 1 from the nonintervention group). The
symptoms subsequently resolved. Two participants
(1 intervention, 1 nonintervention) sustained a sec-
ond mild head injury between 2 and 3 months after

TABLE 1. Demographics, PTA Duration, and Preinjury IQ and Behavioral Measures for Mild TBI and Control Subgroup

Measures Mild TBI Controls P Value

Intervention
(71% Males)

(n � 61)

Nonintervention
(81% Males)

(n � 58)

Intervention
(67% Males)

(n � 45)

Nonintervention
(60% Males)

(n � 47)

Mean (SD) Mean (SD) Mean (SD) Mean (SD)

Age (y) 11.0 (2.6) 11.4 (3.2) 10.9 (2.4) 12.3 (2.1) .09
SES rank 4.6 (0.9) 4.7 (0.8) 4.6 (0.9) 4.4 (1.1) .36
PTA (min) 84 (185) 113 (202) — — — — .07
PPVT (standard) 96.9 (12.9) — — 94.7 (12.3) — — .34
CBCL (total) 49.9 (9.6) — — 53.3 (10.4) — — .28
Rowe BRI (total) 43.4 (13.1) — — 44.5 (13.5) — — .64

PPVT indicates Peabody Picture Vocabulary Test.
Dashes indicate that this measure was not obtained because it was not appropriate.
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the first and needed medical attention. Only 2 other
children sought help in relation to persisting symp-
toms. One participant from the intervention group
went to a naturopath for massage and manipulation
for headaches. The other, from the nonintervention
group, sought help from an ophthalmologist in rela-
tion to persisting double vision. There did not seem
to be significant differences between groups in terms
of other forms of intervention received.

Impact of Intervention
To evaluate the impact of the intervention, results

on all measures obtained 3 months after injury by the
intervention groups were compared with those of
the nonintervention groups, who were seen for the
first time at 3 months using Kruskal–Wallis analysis.
Where significance was indicated, Mann–Whitney U
was used to examine where the differences lay. As
can be seen in Table 3, practice effects were mani-
fested in significantly better performances by both
the intervention mild TBI and control groups at 3
months on the WRAML verbal learning and visual
learning subtests and the CNT in the 10- to 12-year
age group. The controls also displayed significant
practice effects on the coding subtest, z(88) � �2.62,
P � .01. No other specific impact of the intervention
was evident on neuropsychological measures.

From Table 3 it can also be seen that both mild TBI
and control nonintervention groups obtained higher
scores on the CBCL 3 months after injury. No other
differences were apparent between the intervention
and nonintervention control groups at 3 months.
However, there were some interesting differences
between the 2 mild TBI groups at 3 months. Parents
of nonintervention mild TBI participants reported a
significantly greater overall frequency of postconcus-
sion symptoms on the PCSC at 3 months than the
intervention group, particularly headaches, irritabil-
ity, sleeping difficulties, and problems with judg-
ment: PCSC headaches, z(107) � �2.96, P � .003;
sleeping difficulties, z(107) � �2.36, P � .02; judg-
ment problems, z(107) � �2.04, P � .04; and total
symptom frequency, z(107) � �2.2, P � .03 (Fig 1).
They also tended to report more problems on the
Rowe BRI, particularly on the irritability, inattentive-
ness, and conduct subscales: irritability, z(103) �
�1.99, P � .05; inattentive, z(103) � �2.02; P � .04;
conduct, z(103) � �2.06, P � .04; and total score,
z(103) � �1.99, P � .05 (Fig 2).

The mild TBI nonintervention group also obtained
significantly higher scores on most subscales of the
CBCL: somatic, z(104) � �2.74, P � .01; anxiety/
depression: z(104) � �2.67, P � .01; social, z(104) �
�2.02, P � .04; thought, z(104) � �2.52, P � .01;

attention, z(104) � �2.90, P � .00; delinquency,
z(104) � �1.98, P � .05; aggression, z(104) � �2.12,
P � .03; total problems, z(104) � �2.98, P � .00; and
internalizing, z(104) � �3.03, P � .00. As already
noted, however, the nonintervention control group
also obtained significantly higher scores on some
scales, namely withdrawal z(82) � �2.22, P � .03;
thought, z(82) � �2.68, P � .01; total problems,
z(82) � �2.23, P � .03; and internalizing, z(82) �
�2.07, P � .04 (Fig 3). The proportion of children
with significant ongoing problems requiring referral
for additional assistance was similar in the interven-
tion (21%) and nonintervention (19%) groups. How-
ever, overall it seemed that those who received the
intervention were reporting fewer problems 3
months after injury.

DISCUSSION
This study has confirmed that children who sus-

tain mild TBI experience headaches, dizziness, and
fatigue in the first week after injury. There was also
evidence of slowed information processing on the
Wechsler Intelligence Scale for Children–III coding
subtest. By 3 months after injury, symptoms and
cognitive difficulties had abated in the mild TBI
groups as a whole, although some slowing of infor-
mation processing was still apparent on the CHIPA-
SAT in the 10- to 12-year age group. However, there
was a subgroup of 20% of children who were re-
ported to have significant ongoing problems. These
children did not display significant neuropsycholog-
ical impairments, nor did they sustain more severe
injuries in terms of PTA duration. However, they
tended to have a history of previous head injury,
learning difficulties, other neurologic or psychiatric
disturbance, or family stressors. Indeed, the present
study supports the contention that these children
seem more likely than others to sustain these injuries.
These findings are consistent with those of previous
studies by Farmer et al,2 Fay et al,5 Asarnow et al,7
Bijur and Haslum,12 and Fletcher et al.13

There was little evidence of ongoing neuropsycho-
logical impairment 3 months after injury in either of
the mild TBI groups. However, the presence of sig-
nificant practice effects in both mild TBI and control
groups on the WRAML and the CNT underscores the
importance of using a control group to separate prac-
tice effects from recovery when serial testing on neu-
ropsychological measures.

The provision of information about expected
symptoms, their likely time course, and how best to
cope with them resulted in significantly reduced re-
porting of symptoms and behavioral changes 3
months after injury. Although small, this impact was

TABLE 2. Comparison of Mild TBI and Control Groups on Premorbid Factors

Premorbid Factors Mild TBI Controls

Intervention
(n � 61)

Nonintervention
(n � 58)

Intervention
(n � 45)

Nonintervention
(n � 47)

P Value

History of previous head injury 23% 16% 10% 17% .41
Neurological or psychiatric problems 31% 18% 15% 21% .24
Learning difficulties 23% 18% 12% 15% .47
Premorbid stressors 27% 20% 22% 14% .45
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consistent across the PCSC, Rowe BRI, and CBCL.
Increased symptom reporting was also evident on
some subscales of the CBCL in the nonintervention
control group, but the mild TBI nonintervention
group showed clear relative elevation of scores on
the somatic and to a lesser extent the attention sub-
scale. The elevated scores in the nonintervention con-
trol group may have reflected the slightly higher
incidence of preexisting history of head injury, learn-
ing difficulties, and neurologic or psychiatric prob-
lems in this group relative to the control intervention
group. However, the highest incidence of preexisting
problems overall was in the mild TBI intervention
group, which showed the lowest scores on the CBCL
both 1 week and 3 months after injury. Although there
were no premorbid scores on behavioral measures for

the mild TBI nonintervention group, there was little
evidence of preexisting risk factors in this group.

It is important to acknowledge that the assessment
process conducted in the first week after injury may
in itself have had some therapeutic value. For this
reason, no specific feedback was given to patients at
this time regarding the results of the assessment.
Nevertheless, it is not possible to fully separate the
impact of the neuropsychological assessment and
interaction with the research neuropsychologist from
that of receipt of the booklet. Because very few of the
participants with mild head injuries sought help in
relation to their injuries from other sources, it was
not felt that this factor would have significantly af-
fected the outcomes.

Clearly, providing information will not entirely

Fig 1. Results of intervention versus nonintervention mild TBI and control participants on the PCSC 3 months after injury.

TABLE 3. Results Obtained by Mild TBI and Control Intervention Groups on Neuropsychological and Psychological Measures 3
Months After Injury

Measures Mild TBI Controls

Intervention
(n � 61)

Nonintervention
(n � 58)

Intervention
(n � 45)

Nonintervention
(n � 47)

P Value

Mean (SD) Mean (SD) Mean (SD) Mean (SD)

WRAML verbal scale score 11.7 (2.9) 9.9 (2.5) 12.9 (2.4) 9.9 (2.6) .00
WRAML visual scale score 11.1 (3.1) 9.6 (2.6) 11.2 (2.9) 9.9 (3.2) .02
Digit span scale score 9.9 (2.5) 9.9 (2.7) 9.6 (2.6) 10.2 (3.1) .58
Coding scale score 10.6 (3.4) 9.6 (3.2) 11.0 (2.9) 9.3 (3.1) .03
CNT 4 time taken by age group

6–9 y 84.4 (36.2) 97.8 (28.4) 102.1 (35.2) 82.8 (9.0) .48
10–12 y 61.1 (14.3) 77.2 (13.7) 53.5 (7.4) 69.2 (21.9) .00
13–15 y 55.8 (18.9) 62.9 (15.3) 55.0 (11.4) 57.6 (15.4) .17

CHIPASAT 2 TPCR by age group
10–12 y 5.6 (4.3) 6.5 (2.1) 4.2 (1.4) 4.5 (1.5) .04
13–15 y 3.5 (0.8) 3.5 (0.4) 4.3 (1.8) 4.5 (1.7) .18

Rowe BRI (total) 43.1 (13.9) 49.5 (17.2) 43.7 (12.2) 44.6 (14.3) .17
CBCL (total) 46.6 (11.3) 53.1 (11.9) 48.0 (11.6) 53.6 (10.4) .00
Vineland

Socialization 91.8 (9.4) 93.7 (22.1) 95.7 (14.1) 97.9 (15.8) .53
Daily living 96.3 (13.9) 99.7 (19.6) 98.9 (13.0) 96.2 (13.9) .89
Communication 86.8 (17.7) 87.7 (22.4) 96.5 (14.7) 90.3 (18.2) .22

CHIPASAT 2 TPCR indicates Children’s Paced Auditory Serial Addition Task Time per Correct Response Trial 2.
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prevent ongoing problems. Indeed, in the present
study there were as many children with significant
ongoing problems who received the information
booklet as did not. However, it seems that such
information can minimize stress in children and par-
ents, optimize early management, and reduce the
attribution of preexisting problems to the injury.
Given the strong influence of preexisting factors on
outcome, this seems to be a potentially important
and simple measure, which could be adopted by
hospital emergency departments and general practi-
tioners. The use of this booklet has recently been
introduced on a trial basis in the emergency depart-
ments of all Victorian Hospitals. A copy of the book-
let may be obtained by contacting the senior author.

ACKNOWLEDGMENT
This research was funded by a grant from the Ministerial Im-

plementation Committee on Head Injury, Health Department of
Victoria.

REFERENCES
1. Kraus JF. Epidemiological features of brain injury in children: occur-

rence, children at risk, causes and manner of injury, severity, and
outcomes. In: Broman SH, Michel ME, eds. Traumatic Head Injury in
Children. New York, NY: Oxford University Press; 1995

2. Farmer MY, Singer HS, Mellits ED, Hall D, Charney E. Neurobehav-
ioural sequelae of minor head injuries in children. Paediatr Neurosci.
1987;13:304–308

3. Knights RM, Ivan LP, Ventureyra EGC, et al. The effects of head injury
in children on neuropsychological and behavioral functioning. Brain Inj.
1991;5:339–351

4. Prior M, Kinsella G, Sawyer M, Bryan D, Anderson V. Cognitive and

Fig 2. Results of intervention versus nonintervention mild TBI and control participants on the Rowe BRI 3 months after injury.

Fig 3. Results of intervention versus nonintervention mild TBI and control participants on the CBCL 3 months after injury.

1302 PEDIATRIC MILD HEAD INJURY



psychosocial outcome after head injury in children. Aust Psychol. 1994;
29:116–123

5. Fay GC, Jaffe KM, Polissar NL, et al. Mild pediatric traumatic brain
injury: a cohort study. Arch Phys Med Rehabil. 1993;74:895–901

6. Ewing-Cobbs L, Levin HS, Eisenberg HM, Fletcher JM. Language func-
tions following closed head injury in children and adolescents. J Clin
Exp Neuropsychol. 1987;9:575–592

7. Asarnow RF, Satz P, Light R, Zaucha K, Lewis R, McCleary C. The
UCLA study of mild closed head injury in children and adolescents. In:
Broman S, Michel ME, eds. Traumatic Head Injury in Children. New York,
NY: Oxford University Press; 1995

8. Boll TJ. Minor head injury in children: out of sight not out of mind.
J Clin Child Psychol. 1983;12:74–80

9. Gulbrandsen GB. Neuropsychological sequelae of light head injuries in
older children 6 months after trauma. J Clin Neuropsychol. 1984;6:
257–268

10. Levin HS, Ewing-Cobbs L, Fletcher J. Neurobehavioral outcome of mild
head injury in children. In: Levin H, Eisenberg HM, Benton AL, eds.
Mild Head Injury. New York, NY: Oxford University Press; 1989

11. Brown G, Chadwick O, Shaffer D, Rutter M, Traub M. A prospective
study of children with head injuries. III. Psychiatric sequelae. Psychol
Med. 1981;11:63–78

12. Bijur PE, Haslum M. Cognitive, behavioral, and motoric sequelae of
mild head injury in a national birth cohort. In: Broman S, Michel ME,
eds. Traumatic Head Injury in Children. New York, NY: Oxford Univer-
sity Press; 1995

13. Fletcher JM, Ewing-Cobbs L, Miner ME, Eisenberg HM. Behavioural
changes after closed head injury in children. J Consult Clin Psychol.
1990;58:93–98

14. Rutter M, Chadwick O, Shaffer D. Head injury. In: Rutter M, ed.
Developmental Neuropsychiatry. New York, NY: Guilford Press; 1983

15. Gronwall D. Rehabilitation programs for patients with mild head injury:
components, problems and evaluation. J Head Trauma Rehabil. 1986;1:53–62

16. Kay T. Neuropsychological treatment of mild traumatic brain injury.
J Head Trauma Rehabil. 1993;8:74–85

17. Mateer CA. Systems of care for post-concussive syndrome. In: Horn L,
Zasler N, eds. Rehabilitation of Post-Concussive Disorders. Physical Medi-
cine and Rehabilitation: State of the Art Reviews. Philadelphia, PA: Hanley
& Belfus; 1992;6:143–160

18. Lawler KA, Terregino CA. Guidelines for evaluation and education of
adult patients with mild traumatic brain injuries in an acute care hos-
pital setting. J Head Trauma Rehabil. 1996;11:18–28

19. Relander M, Troupp H, Bjorkstein, G. Controlled trial of treatment for
cerebral concussion. BMJ. 1972;4:777–779

20. Minderhoud JM, Boelens MEM, Huizenga J, Saan RJ. Treatment of
minor head injuries. Clin Neurol Neurosurg. 1980;82:127–140

21. Wade DT, King NS, Wenden FJ, Crawford S, Caldwell FE. Routine
follow up after head injury: a second randomised controlled trial.

J Neurol Neurosurg Psychiatry. 1998;65:177–183
22. Alves W, Macciocchi SN, Barth JT. Postconcussive symptoms after

uncomplicated mild head injury. J Head Trauma Rehabil. 1993;8:48–59
23. Berrol S. Terminology of post-concussion syndrome. In: Horn L, Zasler

N, eds. Rehabilitation of Post-Concussive Disorders. Physical Medicine and
Rehabilitation: State of the Art Reviews. Philadelphia, PA: Hanley & Belfus;
1992;6:1–8

24. Shores EA, Marosszeky JE, Sandanam J, Batchelor J. Preliminary vali-
dation of a scale for measuring the duration of post-traumatic amnesia.
Med J Aust. 1986;144:569–572

25. Marosszeky NEV, Bachelor J, Shores EA, Marosszeky JE, Fahey PP.
Performances of hospitalised non head-injured children on the West-
mead PTA scale. Clin Neuropsychol. 1993;7:85–95

26. Ewing-Cobbs L, Levin HS, Fletcher JM, Miner ME, Eisenberg HK. The
Child’s Orientation and Amnesia Test: relationship to severity of acute
head injury and to recovery of memory. Neurosurgery. 1990;27:683–691

27. Achenbach TM, Edelbrook C. Manual for the Child Behaviour Checklist and
Revised Behaviour Profile. Burlington, VT: University of Vermont; 1983

28. Rowe KJ, Rowe KS. Assessing Externalising Behaviors in School-Age
Children: The Properties and Utility of a Simple Parent- and Teacher-
Administered Behavior Instrument, for Use in Educational, Psychosocial and
Epidemiological Research. Melbourne, Australia: Department of Paediat-
rics, University of Melbourne, Royal Children’s Hospital and Centre for
Applied Educational Research; 1993

29. Gouvier WD, Cubic B, Jones G, Brantley P, Cutlip Q. Postconcussion
symptoms and daily stress in normal and head-injured college popu-
lations. Arch Clin Neuropsychol. 1992;7:193–211

30. Dunn LM, Dunn LM. Peabody Picture Vocabulary Test–Revised (Manual).
Circle Pines, MN: American Guidance Service; 1981

31. Sheslow D, Adams W. Wide Range Assessment of Memory and Learning
(Administration Manual). Wilmington, DE: Jastak Associates; 1990

32. Wechsler D. Wechsler Intelligence Scale for Children–III. San Antonio, TX:
Psychological Corporation; 1991

33. Johnson DA, Roethig-Johnson K, Middleton J. Development and eval-
uation of an attentional test for head-injured children–1. Information pro-
cessing capacity in normal samples. J Child Psychol Psychiatry. 1988;29:
199–208

34. Taylor HG, Aldo VC, Phebus C, Sachs BR, Bierl PG. Post irradiation
treatment outcomes for children with acute lymphocytic leukemia.
J Pediatr Psychology. 1987;12:394–411

35. Sparrow SS, Balla D, Cicchetti D. The Vineland Adaptive Behaviour Scales.
Circle Pines, MN: American Guidance Services; 1984

36. Daniel A. Power, Privilege and Prestige: Occupations in Australia. Mel-
bourne, Australia: Longman-Cheshire; 1983

37. Ponsford J, Willmott C, Rothwell A, et al. Cognitive and behavioral
outcome following mild traumatic head injury in children. J Head
Trauma Rehabil. 1999;14:360–372

ILLEGAL DRUGS AND SOCIAL CLASS

“The lower-status the target population, the easier it is to enact prohibitive
legislation for nonmedical drugs . . . If “Viagra” had originated in a clandestine
inner-city drug lab and had been sold under the street name “Hardy Boy,” its
possession and use might well be illegal.”

Courtwright DT. Forces of Habit. Cambridge, MA: Harvard University Press; 2001
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