
SUMMARY
The aim of the study was to evaluate the quality of life of chil-
dren after mild and moderate traumatic brain injury (TBI) and
an analysis of the specific assessment of individual areas of
functioning in these children’s perception. This subject is im-
portant both in terms of the further education of the children
but also in terms of their adapting to life after brain injury.
We tested 20 children after traumatic brain injury treated at
the Neurotherpeutic Centre in Bydgoszcz in the period of
2014-2015. Nine of these children had experienced mild
brain injury and eleven moderate brain injury, and had re-
turned to school education. An analysis of the documentation
(interviews and medical records) as well as the Scale for
Quality of Life KIDSCREEN-27 was used in the examination
of the children.
We found that the quality of life of children after mild to mod-
erate traumatic brain injury is significantly reduced in the
areas of assessment of physical functioning, general mood
and school life. The quality of life of the examined children
did not differ from the normative group in the area of family
functioning and the assessment of received support and peer
relations. 
The results substantiated the validity of including within re-
search children after mild and moderate traumatic brain injury
through the assisting of specialist interactions in three key
environments.
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INTRODUCTION
Brain injury, as research indicates, dramatically changes the course and value

of any human’s life (Pąchalska 2007; Prigatano 2009). The changes concern the
functioning of individuals who suffered from the trauma as well as the functioning
of the whole family. While, following severe head trauma, certain conditions are
visible to the public – such as difficulties in locomotion, limb paralysis, slurred
speech often with features of dysarthria, abnormal behaviour, especially if the
injury has affected the frontal region, so equally in the case of mild and moderate
brain injuries disorders in functioning may be invisible.

Children after brain injuries are a very special group as their brains at the time
of the injury are not fully mature. It is difficult to clearly assess, for example, what
is normal and what is a disturbed behaviour as some cognitive functions develop
along with the development of the frontal lobes, and this development is very in-
dividual for each child and may vary especially when we consider young children.

Studies show that even after a brain concussion such disorders may occur in
children (Dietrich et al., A.M 1993, Christina L. et al. 2012).
• headache
• dizziness
• lack of awareness of one’s environment
• nausea and vomiting

And consequently (days and weeks after the injury)
• persistent headache of a mild intensity
• dizziness, lightheadedness
• impaired ability to concentrate
• memory problems
• easy fatigue
• irritability, a low frustration threshold
• intolerance of bright light, difficulty in focusing sight
• intolerance to loud sounds, sometimes ringing in the ears
• anxiety and (or) depression
• sleep disorders.

Similar or more severe symptoms can be expected in children after mild trau-
matic brain injury. Moderate brain injury is considered to be a head injury with 
a subsequent loss of consciousness, where the period of reduced consciousness
does not exceed 2 weeks.

Objectives

The aim of the study was to evaluate the quality of life of children who suffered
from mild and moderate brain injury in five areas of social functioning. The aim
of the study was to evaluate the quality of life of children after mild and moderate
traumatic brain injury (TBI) and an analysis of the specific assessment of indi-
vidual areas of functioning in these children’s perception
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MATERIAL AND METHODS
We tested 20 children following traumatic brain injury treated at the Neurother-

peutic Centre in Bydgoszcz in the period of 2014-2015. Nine of these children ex-
perienced mild brain injury and eleven moderate brain injury. The cha racteristics of
the examined children is presented in Table 1. One can see that the main damage
was located in the frontal lobe and cognitive dysfunctions (we excluded patients
with aphasia, due to the inability to assess the verbal scales).

The sociodemographic characteristics of the examined children are presented
in Table 1.

The characteristics of the depth of the injury and the time after the injury are
presented in Table 2.

The cause of the accident in the examined children is presented in Table 3.
In the majority of children the cause of the injury was a traffic accident or acci-
dents during play. 

Due to the specific criterion for the selection of the test group, which was mild
and moderate brain injury, group size was small. 

In the study the following measuring tools were used:
• psychological observation;
• analysis of medical records;
• structured interview with the parents of the child including questions concern-

ing the parent’s perception of changes experienced by the child in selected
biopsychological areas persisting throughout the year from the injury’s occur-
rence;

Rasmus et all. Mild and moderate traumatic brain injury 
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Table 1. Sociodemographic characteristics of the examined children

Table 2. Characteristics of depth of the injury and time after the injury 

Table 3. The cause of the accident in the examined children
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• the KIDSCREEN-27 questionnaire, which is a shortened version of the 52-items
questionnaire to study the quality of life relating to health condition (HRQoL)
for children. The concept of quality of life is perceived here as a subjective
assessment of the frame of mind carried out in the physical, mental and social
aspects of health, including the functional aspect of a child, their emotions
and behaviours (Mazur et al., 2008, p.9). The questionnaire consists of 27
questions to assess the child’s satisfaction in the following five areas of func-
tioning: physical activity, general mood, independence and family support and
friends and school environment. It is a tool of recognized parameters used in
psychometric tests both in Poland as well as in research on an international
scale. The Polish version of the tool was used in the study (Mazur et al., 2008).
The study was carried out in accordance with the guidelines of the methodol-

ogy of the social sciences and the principles of professional psychological ethics
(Brzezinski, 2015).

RESULTS
On the basis of the research data obtained by interviewing the parents we

found that 30% of children have problems with speech, with a domination in the
disorders of dysarthria and a rapid updating of words affecting the fluency of
speech. In the perception of parents, 70% of children after the accident, claim a
deterioration at school. Half (50%) of the children remain under psychiatric con-
trol due to their depressed mood. About 90% of children complained about the
presence of pain which significantly impedes their everyday functioning. The pain
most often concerned the head area. More than half of the respondents (75%)
also indicated the presence of panic fears occurring mostly in the evening. Data
obtained by interviewing a parent is consistent with the conclusions drawn from
the psychological observation of the child.

Since the aim of the study was to estimate the level of life satisfaction of chil-
dren after mild and moderate traumatic brain injury and the search for the
specifics of the assessment of individual areas of functioning in the perceptions
of these children, we used the questionnaire KIDSCREEN-27. The average results
of this questionnaire in the study of children referred to the standards for the rele-
vant category of the children’s age (see: Mazur et al., 2008, p.38). The significance
of differences between the averages calculated in this way are presented in a tab-
ular statement (see Table 4) and illustrated graphically (see Figure 1).

As may be seen, in accordance with expectations, we observed differences
in the average assessment of individual areas of life between the studied children
and children of the equivalent age group. Children following traumatic brain injury
assessed the quality of life lower in all five areas and in the four areas the differ-
ence is characterized by a very high level of statistical significance. These are,
respectively, the area of physical activity (p = .00), the area concerning the as-
sessment of the overall mood and feelings (p = 00), the area of independence
and family (p = .01) and school environment functioning (p =. 00). In the area of
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the evaluation and support of colleagues, although the tendency shows a simi-
larity of difference in direction between the mean (that is, the lower the evaluation
of this area in the perception of children with TBI in relation to the total number
of children in this age group), there was no statistical significance observed in
this area.

As is known, not only does the significance of differences between the aver-
age results obtained in the study of children to the standards reflect the actual
specificities of the distribution of the results. Thus we deepened the analysis of
the results, taking into account two more distribution parameters and the results
were, respectively, internal diversity assessments of children with TBI within the
individual areas of life and a distribution analysis of individual assessments in
relation to the mean value and standard growth charts.

Analysis of the internal differences within the ratings assigned, in different
areas of the children in the study, leads one to the conclusion that the greatest
discrepancy (gap) in terms of ratings among children with TBI was observed in
three areas of life: in the area of performance in school environment (RM =

Rasmus et all. Mild and moderate traumatic brain injury 
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Figure 1. Profile of the results KIDSCREEN-27 for the studied children with TBI relative to the age
norm (source: own research)

Table 4. The significance of differences in the average quality of life of children after mild and mo-
derate traumatic brain injury in relation to standards

Th
is

 c
op

y 
is

 fo
r p

er
so

na
l u

se
 o

nl
y 

- d
is

tri
bu

tio
n 

pr
oh

ib
ite

d.

   
   

 -
   

   
 T

hi
s 

co
py

 is
 fo

r 
pe

rs
on

al
 u

se
 o

nl
y 

- 
di

st
rib

ut
io

n 
pr

oh
ib

ite
d.

   
   

 -
   

   
 T

hi
s 

co
py

 is
 fo

r 
pe

rs
on

al
 u

se
 o

nl
y 

- 
di

st
rib

ut
io

n 
pr

oh
ib

ite
d.

   
   

 -
   

   
 T

hi
s 

co
py

 is
 fo

r 
pe

rs
on

al
 u

se
 o

nl
y 

- 
di

st
rib

ut
io

n 
pr

oh
ib

ite
d.

   
   

 -
   

   
 T

hi
s 

co
py

 is
 fo

r 
pe

rs
on

al
 u

se
 o

nl
y 

- 
di

st
rib

ut
io

n 
pr

oh
ib

ite
d.

   
   

 -
   

   
 



16.87), in the area of assessment of the overall mood and feelings (RM = 14.68)
and in the area of physical activity and health (RM = 11.64).

On the other hand, detailed analysis of the distribution of responses of chil-
dren with TBI within the individual areas of life shows that in all areas the level
of satisfaction in the perception of the children in the vast majority falls below
average standards, and in about 30% of children it is below the 15 percentile
(see Table 5).

Noteworthy is the fact that in the area related to peer relationships, despite
the lack of significance difference in terms of standards, up to 45% of children
with TBI rated the quality of their functioning below 15 percentile. We can, and
should, therefore, treat this result in terms of the trend.

In further analysis it was examined whether there are differences in the assess-
ment of individual areas depending on the severity of the injury (see. Table 6).

It has been shown that children after moderate injury (MoI) assess signifi-
cantly lower than those following a slight injury (UL) areas such as : mood (p =
.0.1), independence and family (p = .0.4) and support and colleagues (p = .00).
There was no significant difference in the evaluation of satisfaction with func-
tioning in a school environment.

The results of the assessment of quality of life were also analyzed within
groups varied by gender. Within the tested group, girls often pointed to a lower
assessment of individual areas of functioning, than did boys. According to the
normalization procedure for the test age group (8-11 years) there were no sig-
nificant differences between the results obtained by boys and girls (Mazur et al.,

Rasmus et all. Mild and moderate traumatic brain injury 
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Table 5. Percentage of surveyed children with TBI, which result in the KIDSCREEN-27 being loca-
ted below the average and below the 15 percentile

Table 6. The significance of differences in quality of life between children varied due to the depth
of injury (MI – a mild injury, MoI – moderate injury)
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2008), in the group of studied children after injuries; equally no significant differ-
ences in the assessment of quality of life between boys and girls were noted.
However, the relationship between the results obtained by the studied girls and
boys and the norm for the appropriate gender was analyzed (see Table 7)

Compared to the standardization group, examined girls presents significantly
lower than their counterparts, the level physical activity (p = .03), the overall
mood (p = .01), and coping at school (p = .01). On the other hand, analyzed boys
compared to their peers significantly lower rated their physical activity (p = .00),
mood (p = .00), family relationships and independence (p = .03) and their situa-
tion at school (p = .00).

According to the theoretical and methodological assumptions adopted during
the construction of the questionnaire KIDSCREEN-27, each of the five areas of
functioning is assessed through a series of positions in questionnaire (Mazur et
al. 2008). This allows one to generate the overall rate of satisfaction with life,
and partial indicators regarding the evaluation of satisfaction within the individual
areas of life. In order to deepen the analysis and refinement of the proposals for
the evaluation of the quality of life in the perception of children with TBI, the dis-
tribution of the results within the questionnaire items KIDSCREEN-27 has been
reviewed (see Table 8).

As is shown above, differences in the average scores of each indicators were
observed within each of the five areas of quality of life. Analyzing the average
assessment of the questionnaire items it can be stated that post-injury children
assessed their health the lowest (M = 2.35, SD = 0.99), energy (M = 2.90, SD =
0.64), time for themselves ( M = 2.55, SD = 0.89), freedom (M = 2.95, SD = 1),
finance (M = 2.30, SD = 0.98), the amount of time spent with colleagues (M = 2
85, SD = 0.99), satisfaction with school (M = 2.45, SD = 0.89), coping at school
(M = 2.50, SD = 0.89) and the ability to maintain attention during class (M = 2.55,
SD = 0.83). Thus, the lowest ratings for children was health, family economic
status, satisfaction with school and coping at school.

However, the distribution of the results obtained deviates from the normal one.
detailed reviews the median (Me) were researched within the questionnaire items
belonging to the respective areas of quality of life (see Table 6). The aim of this
analysis was to identify those elements of the operation (as reflected in the form
of individual test items) that within each of the areas of the operation are as-
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Table 7. Comparison of average scores KIDSCREEN-27 between boys and girls and the approp-
riate standard for sex
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sessed higher or lower than the others. The size of the study makes it impossible
to use measures of the significance of differences between median values, there-
fore only reviews of the median ratings of individual questionnaire items within
the five key areas of functioning were carried out.

In the research we observed differences in the median values in four out of
the five key areas of functioning and these are the area of physical activity and
health, the area of general mood and feeling, the area of independence and func-
tioning of the family and the school environment. In the area of support and peer
relations the assessment of individual items questionnaire remained on an av-
erage level (median in all positions questionnaire amounted to Me = 3). Later on
we examined the remaining four functional areas within which diversity assess-
ments allow for the formulation of preliminary conclusions regarding the potential
stimulators and blockers of quality of life in children with TBI.

In the area of the evaluation of satisfaction within physical activity and physical
health the children with TBI evaluated the lowest their health condition (Me = 2,
M = 2.35, SD = 0.98), and their energy, but here the rating remained at an aver-
age level(Me = 3, M = 2.90, SD = 0.64). Evaluated at quite a high level were
such areas as: fitness and physical activity and the ability to run (in all three po-
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Table 8. Distribution of results in terms of the questionnaire items KIDSCREEN-27 in the group of
children with TBI
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sitions the median value was Me = 4).
The second area of operation, within which the observed differences in the

preferred assessment of components was the area concerning general mood
and feelings.

As can be observed, the three components in the overall assessment of the
emotional state of the children deserve attention and these are, respectively, the
high indifference towards any activity (Me = 4, M = 3.45, SD = 0.89), the high
sense of loneliness (Me = 4, M = 3.80, SD = 0.77) and the slightly higher than
the average declared frequency of feeling sadness (Me = 3.5, M = 3.35, SD =
0.75). On the other hand, the frequency of experiencing joy, good mood, fun and
satisfaction in themselves remained at an average of medians amounting to Me
= 3 in the group of studied children.

Another area of the analyzed data was the sense of independence and sat-
isfaction with family life and here we observed the following differences in the
ratings amongst the children.

As can be observed, in this area those studied children with TBI evaluated
the lowest their own free time (Me = 2, M = 2.25 SD = 0.88), the material status
of the family in relation to one’s peer family (Me = 2, M = 2.30, SD = 0.98) and
finance on their spending (Me = 2, M = 2.25, SD = 1.07). Assessed at a fairly
high level in their perception was the time parents devote to them (Me = 4, M =
3.75, SD = 0.91), the feeling of being treated by their parents in a fair way(Me =
4, M = 3.55 , SD = 0.69) and the frequency of talking time with parents (Me = 4,
M = 3.80, SD = 1.01). On the other hand, a sense of freedom that expresses the
possibility of spending free time in a manner consistent with their own needs and
plans was valued in the perception of the children tested at the level of average
(Me = 3, M = 2.95, SD = 1).

The fourth area of life, within which were observed differences in the level of
partial assessments of quality of life among the children studied was the area con-
cerning satisfaction with functioning in the school environment (see Figure 5).

As can be seen, among the children studied the lowest score was observed
in terms of the ability to concentrate during school hours (Me = 2, M = 2.55, SD
= 0.83). The rating of the other three partial indicators in this area indicates the
average level of satisfaction among the studied children, which means that chil-
dren feels an average level of satisfaction with their functioning (Me = 3, M =
2.45, SD = 0.89), coping in school (Me = 3, M = 2.5, SD = 0.89) and relationships
with teachers (Me = 3, M = 3.20, SD = 0.89).

DISCUSSION
In interpreting the results of the subjective assessment of the quality of life of

children after traumatic brain injury it should be stated at the beginning that chil-
dren after trauma make their assessment in comparison to the situation before
the accident. In many sources it is emphasized that brain trauma divides life into
two parts: the „life before the injury” and „life after injury” (Pąchalska M. 2007).
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After mild traumatic brain injury changes are not so important and are often not
visible to people in surrounding environment, but the children themselves
showed that „now is something else.” Some children also showed concern that
now they cannot deal with life activities but did not connect the difficulties with
injury itself.

In Polish society, there is a lack of knowledge about the consequences of
moderate and mild injuries to the brain, and there are little objective sources of
knowledge in this area. Therefore, the results obtained in research can relate
primarily to knowledge in the area of neuropsychology, health psychology and
the psychology of the quality of life, and more specifically to data on assessments
of quality of life related to health in children and adolescents experiencing other
chronic diseases. Among the reports of research on the HRQoL in children and
adolescents, as a reference point can be regarded study groups of children with
cerebral palsy (Dabrowska, 2007, 2010; Michalska et al., 2012, 2012b, 2012c; ax,
Kulak, 2010) or children with type 1 diabetes (Gawłowicz, 2010, 2012; Kubicz et
al., 2008; Kwissa, 2006; Pashkevich-Mes, 2015; Przybyszewski et al., 2008).

On the basis of our analysis of the results one can draw the following four key
conclusions regarding the quality of life for children after mild and moderate trau-
matic brain injury. The first two proposals relate to differences in the overall eval-
uation of life satisfaction in children with TBI compared to healthy children and
to the specific assessments made in the various areas of the analyzed children.
Two further conclusions from the study relate to the role of some factors: these
are the depth of the history of trauma and the sex of the child in their perception
of life satisfaction.

First, the declared level of quality of life relating to health is significantly lower
in the group of children with TBI in relation to the normative reference group of
healthy children. This conclusion is consistent with the expectations arising from
the research theory (Camfield, 2004; Kowalik, 2007; Oles, 2002, 2005). The ob-
served differences in the study of the greatest impact, in turn, were: the evaluation
of functioning in the area of the school environment, in the area of physical health
and physical activity, then in that of psychological well-being and in the area of fam-
ily life. There was no significant difference in the assessment of the operation in
the area of peer relations between the children studied and the norm group.

It may be concluded that despite the trauma children evaluate in a similar way
the received social support from peers, but in-depth qualitative analyzes clearly
show the trend of discrepancy ratings consistent with the differences in other
areas of operation. This means that children with TBI significantly estimate lower
than healthy children their level of satisfaction with peer relationships and the sup-
port received from them. An important factor in a lower assessment in this area is
the time spent with colleagues. Children after traumatic brain injury spend less time
with their peers compared to the period before the injury. In the interview the causes
listed by children were faster fatigue, headaches that shaped their preference to
spend the time at home resting. The results are also consistent with the studies of
social isolation in people after traumatic brain injury (Buliński, 2009). 
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Secondly, in addition to the proposals concerning overall satisfaction with life
relating to health in key performance areas, the analyzes conducted also allow
one to formulate preliminary conclusions regarding the partial ratings of life sat-
isfaction declared by the studied children. These conclusions should be consid-
ered very carefully, because as a result of the pilot nature of the research and
the specifics of the test group they derive from the review of the frequency of as-
sessments within the various elements including five key areas of functioning.
The purpose of the study was an attempt to identify resources and shortages in
specific areas of life, that is, the factors for which it can be assumed that they can
act as stimulants vs. blockers of the level of life satisfaction in the studied children.
The results of this study can be placed in the context of the above-described main
conclusion of the research, concerning a lower level in the assessment of life sat-
isfaction in children after injury with respect to healthy children and the importance
of individual areas of functioning within any global assessment.

Thus, starting from deepening the proposals on operation in the area of   the
school environment it can be said that one factor was the lowest estimated by
the studied children, and therefore potentially was the most threatening for their
the level of satisfaction in life. This factor was the ability to sustain attention dur-
ing a lesson. Research (Christina L. et al. 2012) has shown that difficulties in
mind and memory may occur even after a mild concussion injury. While such dif-
ficulties following concussion may have a transient character, after mild and mod-
erate traumatic brain injury their character is usually permanent. The study of
the cognitive functioning of children after traumatic brain injury (Pąchalska, Bu-
liński) indicate that the level of cognitive functioning is significantly lower. Within
the physical activity and health potential factors that may greatly lower the level
of life satisfaction among the studied children were those of health and life en-
ergy. Brain injury is associated with severe headaches. After brain injury, there
is a tendency for a greater sensitivity to changes in weather and consequently
the feeling of physical discomfort.

In general mood and feelings we observed three factors potentially threaten-
ing the life satisfaction and they are: a reduced willingness to take activities, a fairly
high sense of loneliness and a fairly high frequency of feeling sadness. Conse-
quently, in the area of independence and family relationships we observed a de-
creased level of satisfaction in the amount of time children have for themselves,
the possibility of financing their own initiatives or initiatives made together with
their peers. It should also be noted that in this area we observed a relatively high
satisfaction with the relationship with their parents. More specifically, the studied
children declared satisfaction with the amount of time devoted by their parents
and the ways of being treated by parents (a sense of fair treatment) and the abil-
ity to communicate with parents in a situation of need. Analysis of the functioning
of the parents of children with chronic diseases show that there is a clear con-
nection between the functioning of the parents and the satisfaction of life felt by
their children, which indicates the important role of the quality of life of parents
in the context of building a sense of security and – consequently – satisfaction
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within the lives of children (cf.. Dabrowska, 2007; Dabrowska, 2010). It is worth
noting that in a possible continuation of the initiated studies one should control
the level of parents’ education, because there was a significant relationship be-
tween the level of parental education and the quality of life of children with dia-
betes (Przybyszewska et al., 2008). As is known, parents’ knowledge and
awareness of building a relationship with the child and encouraging their devel-
opment is important for every guardian – child relationship. It can therefore be
assumed that the special circumstances of the child with a history of brain injury
will require more parental’ expertise and a readiness to consciously shape the
child’s quality of life (cf.. Twardowski, 2003, 2014).

The third key conclusion from the study refers to the dependence of the depth
of injury in the assessment of life satisfaction made by children. It was found that
the level of injury depth is a significantly differentiating factor in the assessment
of satisfaction of key areas of children’s functioning. Generally speaking, the chil-
dren following moderate trauma declare a lower level of life satisfaction in relation
to children after mild trauma. Similar results were observed in the study of the
quality of life of children with CP (Michalska et al., 2012b) and in patients with
diabetes (Kubicz et al., 2008). This difference is especially revealed in the as-
sessment of emotional functioning, functioning in the family environment and in
the area of peer relations and support. There was no significant difference in the
evaluation of satisfaction with the functioning in school environment among chil-
dren with a varied depth of a past trauma.

The fourth main conclusion of the research concerns the observed difference
in the pattern of life satisfaction evaluation within sex groups in relation to stan-
dards. The TBI girls studied significantly assessed satisfaction with physical
health, emotional state and functioning in school environment lower than their
counterparts. Boys after trauma estimated lower than their peers the same areas,
and also assessed lower satisfaction with family relationships and their sense of
independence. In the research there were not observed differences at the level
of life satisfaction between girls and boys. Similar results were observed in the
study of life satisfaction in children with CP (Michalska et al., 2012).

Concluding, the research data obtained indicate the validity of taking children
after mild and moderate traumatic brain injury into specialist care assisting in
three key environments. The first is the family environment, where interaction
programmes should include both the work of a psychoeducational area with the
child’s parents, but also that of direct work with the child. Other environmental im-
pacts should include the school environment within the context of both cooperation
with the teachers of the child, as well as the peer group with a focus on creating
suitable working conditions in the classroom for the child after the injury. One
should also take into account the special educational needs of a child with a history
of brain injury, including particular problems with attention and memory.

As is known, one of the key areas of development in the early school age is
the area of development of peer relations and the building of authority (Brzez-
ińska, Appelt, Ziółkowska, 2015). This underlines the great potential lying in the
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school environment, and enabling the design and implementation of impacts fo-
cused on improving the quality of life of children after trauma. The postulated effects
are part of the model assumptions supporting development referred to as a model
of animation, support and a model of emergency service actions (Brzezińska,
2005), or the impact of supporting indirect activities vs. direct ones (Kaja, 2010).

Concluding, it should be emphasized that the pilot studies are part of the area
of discussion around the importance of measuring the life quality of sick children.
Life satisfaction is a very important indicator of the effectiveness of the treatment
and a vital factor in the planning of supporting interactions (see Paszkiewicz-Mes,
2015). In the light of the study the initial assumptions about the relevance of the
quality of life in children after moderate and mild injuries to the brain were clearly
confirmed. There is, therefore, legitimacy in continuing research into this area.
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