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Abstract

Background: No measure of childhood behaviour has been validated in Uganda despite the
documented risks to behaviour. Cerebral malaria in children poses a great risk to their behaviour,
however behavioural outcomes after cerebral malaria have not been described in children. This
study examined the reliability of the Luganda version of the Child Behaviour Checklist (CBCL) and
described the behavioural outcomes of cerebral malaria in Ugandan children.

Methods: The CBCL was administered to parents of 64 children aged 7 to |6 years participating
in a trial to improve cognitive functioning after cerebral malaria. These children were assigned to
the treatment or control group. The CBCL parent ratings were completed for the children at
baseline and nine weeks later. The CBCL was translated into Luganda, a local language, prior to its
use. Baseline scores were used to calculate internal consistency using Cronbach Alpha.
Correlations between the first and second scores of the control group were used to determine
test-retest reliability. Multicultural norms for the CBCL were used to identify children with
behavioural problems of clinical significance.

Results: The test-retest reliability and internal consistency of the Internalising scales were 0.64 and
0.66 respectively; 0.74 and 0.78 for the Externalising scale and 0.67 and 0.83 for Total Problems.
Withdrawn/Depressed (15.6%), Thought Problems (12.5%), Aggressive Behaviour (9.4%) and
Oppositional Defiant Behaviour (9.4%) were the commonly reported problems.

Conclusion: The Luganda version of the CBCL is a fairly reliable measure of behavioural problems
in Ugandan children. Depressive and thought problems are likely behavioural outcomes of cerebral
malaria in children. Further work in children with psychiatric diagnoses is required to test its validity
in a clinical setting.
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Background

Mental and behavioural problems in children and adoles-
cents are common with 10-20% of the world's children
estimated to have one or more such problems [1]. These
high rates of behavioural problems in children and ado-
lescents are attributed to several factors including poverty,
armed conflict, infectious diseases like malaria and HIV/
AIDS, unfavourable family environments and substance
abuse [1-5]. In some cases of exposure to war trauma, the
percentage of those with symptoms of clinical importance
can range from 50 to 90% [2].

In Uganda, malaria accounts for 30% of paediatric admis-
sions with approximately 6500 admissions annually at
Mulago Hospital, the National Referral Hospital [6]. Cer-
ebral malaria accounts for 8.2% of these malaria cases
with a mortality of 17% [6]. Despite its low prevalence,
cerebral malaria is one of the major causes of neurodevel-
opmental difficulties [7,8] with several studies document-
ing cognitive and neurologic deficits in survivors, with
14% to 26% having cognitive deficits [9-11]. There is
however little evidence of behavioural problems resulting
from cerebral malaria with only one study describing the
behavioural problems [12]. The other studies that have
assessed the behavioural outcomes of cerebral malaria are
either cases studies [13,14] with limited ability to general-
ise, or do not describe the behavioural functions affected
[15,16]. Documentation of the behavioural problems
after cerebral malaria can highlight what problems to
assess for in survivors and to help develop appropriate
interventions for affected children. Despite the lack of
documentation of behavioural problems, the burden of
cerebral malaria on children's development is evident
with estimates putting the number of children with cogni-
tive and behavioural problems after cerebral malaria at
over 200,000 per year [11,16].

In order to deal with the increasing burden of mental and
behavioural problems, WHO has emphasised the need to
manage and treat patients in primary health centres [1]. In
low and middle-income countries where there is a short-
age of trained mental health professionals [3,4,17], there
may be difficulties in correctly assessing, diagnosing and
treating mental and behavioural problems. In Uganda for
example, 36% of physically ill adult patients seeking treat-
ment at primary health care facilities have a current major
depressive episode [18]. Due to the large patient load and
health workers not suspecting mental illness as the under-
lying problem [19], patients may only be treated for the
presenting problem (e.g., backaches, fevers), leaving the
psychiatric problem causing these complaints untreated.

One way to overcome the difficulty in patient manage-
ment is to use psychiatric rating scales that are validated in
the target population and summarise the patients' com-
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plaints into a probable psychiatric diagnosis. These scales
can be completed by a child's caregiver as a screening tool
and can also track treatment progress. These rating scales
also ensure appropriate investigations and treatment, thus
saving time and limited resources in suspected psychiatric
cases. In non-clinical settings, ratings scales for children
have been used in assessing the functioning of immigrant
children [20].

One such childhood rating scale is the Child Behaviour
Checklist (CBCL), a widely used psychiatric rating scale
for children and adolescents [21]. Research with the CBCL
has demonstrated its sound reliability and validity for the
scale in different cultures [22-24], and cross-cultural
norms have been established [20]. A recent validation of
the school age CBCL in 30 societies showed that its eight
syndrome scales have a good fit when tested separately in
these societies and that they are a reasonable tool for con-
ceptualising children's emotional and behavioral difficul-
ties in those societies [22].

Despite its sound reliability and validity in a number of
cultures, the CBCL is yet to be validated in Uganda. We
present a study carried out in Ugandan children to exam-
ine the reliability of the Luganda version of the CBCL and
to document the behavioural problems after cerebral
malaria as measured by the CBCL.

Methods

Study population and recruitment

The present study was conducted at Mulago Hospital,
Kampala, Uganda from November 2007 to April 2008.
Study participants were a cohort of cerebral malaria survi-
vors earlier admitted to the hospital who participated in
studies examining the cognitive and neurological out-
comes of the disease with testing at 0, 3, 6, and 24 months
[11,25]. The children were recruited into these earlier
studies if they were admitted to Mulago Hospital and met
the WHO criteria for cerebral malaria namely, coma
(Blantyre Coma Scale score of < 2 or Glasgow Coma Scale
score of < 8), Plasmodium falciparum on blood smears, and
no other cause of coma. Of the 86 children enrolled in
these earlier studies, 65 were traced after the 24 months
assessments and invited to participate in a pilot clinical
trial to improve cognition in children surviving cerebral
malaria [26]. Only children enrolled in this clinical trial
were included in the current study. Thirty two of the 65
children were assigned to sixteen 45 minute computerized
cognitive rehabilitation therapy (CCRT) sessions over 8
weeks and the other 33 to the control arm. One child in
the control arm died before completing post-intervention
assessment. Of the 65 children included into the interven-
tion study [26], one in the control arm was excluded
because the CBCL was administered in English leaving 64
children for inclusion in this study.
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Written informed consent and assent was obtained from
the parents/guardians and the children. Ethical approval
for this study was granted by the Institutional Review
Boards for Human Studies at Makerere University School
of Medicine, Michigan State University, University of
Michigan and the Uganda National Council for Science
and Technology.

Assessments

This CBCL is a paper-pencil child behavioural assessment
consisting of 120 items to which a parent/guardian
responds. These items can be categorised into eight syn-
drome  scales  (Anxious/Depressed, = Withdrawn/
Depressed, Somatic Complaints, Social Problems,
Thought Problems, Attention Problems, Rule-Breaking
Behaviour and Aggressive Behaviour) or six Diagnostic
and Statistical Manual (DSM) oriented scales (Affective
Problems, Anxiety Problems, Somatic Problems, Atten-
tion Deficit/Hyperactivity, Oppositional Defiant Prob-
lems and Conduct Problems). The items can further be
summarised into Internalising Problems (summation of
Anxious/Depressed, Withdrawn/Depressed and Somatic
Complaints scales), Externalising Problems (summation
of Rule-Breaking Behaviour and Aggressive Behaviour
scales) or into one summary score; Total Problems (sum-
mation of all items). The eight Syndrome scales have been
validated in 30 societies and have proven useful in multi-
cultural assessment of children [22].

From the 30 societies above, three groups of CBCL scores
have been developed corresponding to low, medium or
high problems [20]. These groups each give cut-offs for
boys and girls in the age ranges 6-11 and 12-18 showing
which scores are normal, borderline or of clinical signifi-
cance. This study utilised scores from Group 3 (compris-
ing of CBCL scores from Algeria, Ethiopia, Portugal and
Puerto Rico) which are higher than the other two groups
indicating more behavioural problems. Group 3 was cho-
sen because the countries in this group are more similar to
Uganda than countries in the other groups. Scores equal
or higher than the lowest score in clinical range of the
Group 3 norms were categorised as being of clinical signif-
icance. The cutoffs for scores in the clinical range were at
the 97% percentile [21] suggesting that 3% of the Group
3 sample had behavioural problems.

Prior to its use, the CBCL was translated into Luganda by
aresearch assistant and then back-translated to English by
another research assistant, both fluent in Luganda and
English. The second author (NN), a Psychiatrist fluent in
both Luganda and English compared the two English ver-
sions and resolved any discrepancies by editing the trans-
lated version to match the original English version.
However, the translation was not checked nor authorized
by the authors of the CBCL.
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Procedures

Children were traced from records of two studies looking
at the cognitive and neurologic outcomes of cerebral
malaria in which they participated [11,25] and given
appointments to return to the study clinic. Consent and
assent were sought from the parent/guardian and child
respectively. Thirty two of the children were assigned to
the control group and the other 32 to the cognitive reha-
bilitation intervention group by use of random numbers.
While the child completed cognitive testing as part of the
trial to treat cognitive deficits after cerebral malaria [26],
research assistants fluent in Luganda administered the
CBCL to the mother. Repeat testing for the control group
with the CBCL was done nine weeks later to determine the
test-retest reliability. Scores from the baseline testing were
then compared to the Group 3 norms to identify scores
that are of clinical significance.

Out of the 32 controls, 10 (31.3%) assessments were done
with a respondent who doesn't spend much time with the
child compared to 8 (25%) in the intervention group. In
the test-retest analyses, these 10 CBCLs were excluded.

Statistical analysis

Data was analysed using SPSS 16. Variables that were not
normally distributed were log-transformed prior to analy-
sis. Test-retest reliability of the CBCL's 17 scales was
assessed by running Pearson's correlations between base-
line and follow up scores while the internal consistency
was assessed by running Cronbach's Alpha coefficient on
the baseline scores. The test-retest reliability analyses were
done on the control group only while the internal consist-
ency analyses were carried out on the baseline scores of
the whole sample. The intervention group was excluded
from the test-retest reliability because the cognitive reha-
bilitation training can improve behavioural scores [26],
which could in turn affect the correlation between the pre-
and post-intervention ratings by parents for the interven-
tion group. Cross tabulations were used to compare the
frequency of behavioural problems of clinical significance
between the sexes. The means and standard deviations for
the different sexes and age groups were averaged to
present the overall score of the Ugandan children in the
different CBCL scales. Cohen's d was then calculated
[27,28] to compare how much Ugandan and Group 3
children's scores differed.

Results

Demographic characteristics

The mean age of the study children was 9.88 years (SD =
2.47) with a preponderance for males (60.90%). The
mean years spent in school was 3.86 (SD = 2.31). Table 1
presents detailed demographic characteristics of the study
children.
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Table I: Participants' demographic characteristics
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Domain Number (%) M (SD)

N = 64
Gender, male 39 (60.9)
Age (years) 9.88 (2.47)
School grade 3.86 (2.31)
Weight (kgs) 28.71 (8.95)
Height (cm) 131.24 (15.68)
Weight for z score (WAZ) -0.90 (0.85)
Interval between pre- and post-testing (days) 71.28 (16.14)

WAZ; Weight for age z score.

Reliability of the CBCL

The test-retest reliability of the Internalising, Externalising
and Total Problems Scales were 0.64, 0.74 and 0.67
respectively. The reliabilities for the other Syndrome and
DSM Scales ranged from 0.82 (Aggressive Behaviour) to
0.19 (Thought Problems).

The internal consistency of the Internalising, Externalising
and Total Problems Scales were 0.66, 0.78 and 0.83
respectively. The internal consistency of the other scales
ranged from 0.70 (Aggressive Behaviour) to 0.24
(Thought Problems). See Table 2.

Frequency of behavioural problems of clinical significance
Table 3 presents the frequency of behavioural problems
with the actual total count for observed problems given in

Table 2: Test-retest reliability and internal consistency of the CBCL

the second column (with the percentage in parentheses)
and further presented by sex and age group in the next col-
umns. Withdrawn/Depressed problems were commonly
reported by the parents/caretakers with 15.6% followed
by Thought Problems at 12.5%, Aggressive Behaviour at
9.4% and Oppositional Behaviour at 9.4%. Attention
Problems at 0% and Rule-Breaking Behaviour at 1.6%
were the least reported. On the Total Problems score,
14.1% had a score of clinical significance while 31.3%
had Internalising Problems and 23.4% with Externalising
Problems. Though more females were reported with Con-
duct Problems than males, this difference would not be
significant when corrected for the number of analyses. No
other differences were observed in the frequency and
severity of behavioural problems between the sexes.

CBCL syndrome scales

Test-retest reliability

Internal consistency

N =22 N = 64

I. Anxious/Depressed 0.35 0.53
2. Withdrawn/Depressed 0.73** 0.62
3. Somatic Complaints 0.74%* 0.50
4. Social Problems 0.73%* 0.41
5. Thought Problems 0.19 0.24
6. Attention Problems 0.64+* 0.57
7. Rule-Breaking Behaviour 0.53%* 0.51
8. Aggressive Behaviour 0.82%* 0.70
9. Internalising Problems 0.64** 0.66
10. Externalising Problems 0.74%* 0.78
I'l. Total Problems 0.67+* 0.83
CBCL DSM scales

|. Affective Problems 0.45* 0.44
2. Anxiety Problems 0.62+* 0.33
3. Somatic Problems 0.69%* 0.36
4. ADH Problems 0.65%* 0.6l
5. Oppositional Behaviour 0.70%* 0.58
6. Conduct Problems 0.57+* 0.69

*p < 0.05, ¥*p < 0.001, CBCL: Child Behaviour Checklist, DSM: Diagnostic and Statistical Manual for Mental Disorders
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Table 3: Frequency of behavioural problems after cerebral malaria
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Domain Total sample! Between Between
N =64 Sexes age groups
Male Female 6-11 12-18

CBCL syndrome scales N % N N N N
I. Anxious/Depressed 3 4.7 2 | 2 |
2. Withdrawn/Depressed 10 15.6 8 2 7 3
3. Somatic Complaints 3 4.7 3 0 | 2
4. Social Problems 4 6.3 2 2 3 |
5. Thought Problems 8 12.5 4 4 8 0
6. Attention Problems 0 0 0 0 0 0
7. Rule-Breaking Behaviour | 1.6 0 | | 0
8. Aggressive Behaviour 6 9.4 2 4 5 |
9. Internalising Problems 20 31.3 14 6 15 5
10. Externalising Problems 15 234 6 9 13 2
I'l. Total Problems 9 14.1 3 6 8 |
CBCL DSM scales

|. Affective Problems 5 7.8 4 | 4 |
2. Anxiety Problems 3 4.7 3 0 3 0
3. Somatic Problems 5 7.8 4 | 3 2
4. ADH Problems 3 47 2 I 3 0
5. Oppositional Behaviour 6 9.4 2 4 5 I
6. Conduct Problems 4 6.3 0* 4* 3 I

* < 0.05; Fisher's exact test used for all between group comparisons. 'Number and frequency of children with behavioural problems.

Comparison with the Group 3 norms

Ugandan children had higher scores on behavioural prob-
lems than the Group 3 parents for all the scales (as
indicted by Cohen's d scores greater than zero) except
attention problems (Table 4). Scores for Total Problems,
Internalising Problems and Aggressive Behaviour were the
most deviant from the Group 3 sample.

Discussion

This study was carried out to examine the reliability of the
Luganda version of the CBCL and document behavioural
problems in a sample of Ugandan children with a history
of cerebral malaria. Test-retest reliabilities and internal
consistencies for the three main scales (Internalising Prob-
lems, Externalising Problems and Total Problems) ranged
from 0.64 to 0.83. Other studies of the CBCL have pro-
duced reliability coefficients higher than what we present
here. For example in Mexican children, the test-retest reli-
ability of the CBCL's scales ranged from 0.69 to 0.86 and
internal consistency from 0.69 to 0.96 [29]. In China the
test-retest reliability of the Internalising, Externalising,
Attention and Total Problems was between 0.79 to 0.84
[30]. Larger studies are needed to confirm the reliability of
the CBCL in Ugandan children as the current reliabilities
are lower than those reported from similar studies else-
where, possibly owing to the long test-retest interval (9
weeks) and small sample (N = 22).

Exceedingly low test-retest and internal reliabilities were
observed for Thought Problems which contains items
dealing the with child's covert behaviour (eg Hears things,

Table 4: Comparison of Ugandan scores with Group 3 norms of
the CBCL

CBCL syndrome scales Uganda Group3 Cohen'sd
M (SD) M (SD)

I. Anxious/Depressed 8.0 (3.2) 49 (34) 1.66
2. Withdrawn/Depressed 6.5 (3.8) 4.2 (3.0) 1.32
3. Somatic Complaints 4.3 (1.4) 29 (2.7) 0.89
4. Social Problems 5.9 (1.6) 3.7 (3.0) 1.32
5. Thought Problems 4.8 (1.4) 2.2 (2.5) 1.65
6. Attention Problems 4.6 (2.0) 5.8 (4.3) -0.58
7. Rule-Breaking Behaviour 3.6 (2.3) 3.5 (3.6) 0.05
8. Aggressive Behaviour 13.2(34) 6.9 (5.6) 2.65
9. Internalising Problems 188(34) 95(7.3) 3.48
10. Externalising Problems 16.7 (5.6) 10.3(83) 222
I'l. Total Problems 57.6 (10.8) 38.2(23.0) 4.07
CBCL DSM scales

|. Affective Problems 6.2 (1.7) 4.1 (3.1) 1.25
2. Anxiety Problems 3.1 (0.8) 2.7 (2.0 0.28
3. Somatic Problems 3.0 (L.1) 1.8 (1.9) 0.92
4. ADH Problems 4.6 (1.5) 4.7 (3.3) -0.07
5. Oppositional Behaviour 4.5 (1.3) 2.8 (2.2) 1.17
6. Conduct Problems 4.8 (3.2) 3.1 (3.3) 0.95
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Has strange ideas). Parents may find it difficult to be con-
sistent in rating these covert behaviours which are not eas-
ily observed compared to the overt behaviours. In this
study, low reliabilities (below 0.4) were mostly found in
the covert behaviours while high reliabilities (above 0.7)
were mainly in the overt behaviours.

Depressive symptoms and Thought Problems (a combi-
nation of depressive, obsessive-compulsive, hallucinatory
and sleep problems) were commonly reported in the cur-
rent study, similar to an earlier study among Ghanaian
adults that found higher scores of anxiety and depressive
symptoms among those with a history of malaria com-
pared to controls who had never had the illness [31].
However the Ghanaian study was carried out in adults
who had uncomplicated malaria while the current study is
in children who had complicated malaria. The similarity
in findings may thus be a coincidence subject to further
investigation. Cerebral malaria has been associated with
increased behavioural problems in African children
[12,15,16]. It is therefore likely that the frequency of
behavioural problems reported here are higher than in the
general population of Ugandan children of similar age
with no history of cerebral malaria or other central nerv-
ous system infection or disorder.

Ugandan children had higher scores than Group 3 chil-
dren for most of the behavioural problems except atten-
tion problems (both Attention Problems in the Syndrome
Scale and ADH Problems in the DSM Scale). This observa-
tion of more behavioural problems is not a surprise as
prior studies have associated cerebral malaria with behav-
ioural problems in children [13-16]. Consistent with the
low frequency of attention problems, Cohen's d for both
attention problems was below zero indicating that the
Group 3 children had higher scores on attention prob-
lems than the Ugandan children. However caution is
needed when interpreting our findings due to lack of
Ugandan norms for the present study and the limited
sample size. Lack of Ugandan norms makes it difficult to
confidently conclude whether the observed problems are
due to cerebral malaria, environmental characteristics,
problems with the translation or a combination of factors.

A high frequency of attention deficits was earlier observed
in these children [11] which is contrary to the present
findings. This could be attributed to the different methods
of assessing attention in the studies. John and colleagues
[11] used a computerised measure of attention based on
the child's ability to respond to the target stimuli [32]
while the present study used parents' endorsement of
behaviour depicting attention problems. The computer-
ised method is a measure of sustained attention measur-
ing the child's reaction time in milliseconds and the
ability to discriminate between a target and non target
[32]. Sustained attention is best measured by computer-
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ised tests [33] as used in the earlier study documenting
attention problems [11]. The CBCL on the other hand
gives a broad description of the child's behaviour and may
not accurately measure sustained attention like the com-
puterised tests. When the CBCL attention scores of chil-
dren in the current study who were earlier categorised as
having attention impairment [11] were compared to
those not impaired, there was no significant difference in
the scores (data not shown) which may suggest that these
two tests may not measure the same kind of attention. We
cannot fully explain this finding of lower attention prob-
lems measured by the CBCL, further studies are needed
before conclusive statements can be made.

This under reporting of attention problems by the Ugan-
dan parents may partly explain why the Internalising and
Externalising Scales had a higher frequency of children
with problems of clinical importance compared to the
Total Problems Scale. The Ugandan parents consistently
rated highly the behaviours making up the Internalising
and Externalising Scales than the Group 3 parents but this
was reversed for the attention problems.

This study was not able to evaluate the CBCL's concurrent
validity since no other measures of child behaviour were
administered due to time constraints. In addition, our
sample was not recruited from a psychiatric setting where
their clinical diagnoses could be compared with the CBCL
scores to evaluate its sensitivity and specificity. A further
limitation of our study was the limited sample size of 64
children which gave a small number of 22 for the test-
retest reliability calculation. With the nine week interval
between the baseline and post-intervention testing, it can
be argued that important changes in behaviour can take
place. This we believe was not the case in this study as
comparison of the two test scores of the control group
showed no significant changes [26].

Conclusion

The Luganda version of the CBCL has moderate reliability
and can be used in behavioural assessment. Depressive
and thought problems are likely behavioural outcomes of
cerebral malaria. Future studies are needed to document
these problems and their course, develop country norms
for the CBCL, evaluate its validity in a clinical sample so
as to determine its sensitivity and specificity and provide
a broader range of responses.

Competing interests
The authors declare that they have no competing interests.

Authors' contributions

PB participated in the design of the study, enrolment of
participants, carried out the statistical analyses, wrote the
manuscript and approved the final version for publica-
tion. NN participated in the design of the study, wrote the

Page 6 of 7

(page number not for citation purposes)



Child and Adolescent Psychiatry and Mental Health 2009, 3:38

manuscript and approved the final version for publica-
tion. BG conceived the study, participated in the design of
the study, wrote the manuscript and approved the final
version for publication, ROO participated in the design of
the study, enrolment of participants, wrote the manu-
script and approved the final version for publication. CCJ
participated in the design of the study, wrote the manu-
script and approved the final version for publication. MJB
conceived the study, participated in the design of the
study, wrote the manuscript and approved the final ver-
sion for publication.

Acknowledgements

We would like thank the parents/guardians and children who participated
in the study, Esther Ssebyala and Miriam Namirembe who did the transla-
tions of the CBCL and the research assistants who administered the CBCL.

This work was supported in part by NIH grants R21 TW006794 (Fogarty
International Center) and 5R01NS055349 (National Institute of Neurolog-
ical Disorders and Stroke) to Chandy C. John, a University of Michigan Glo-
bal Health Research Training (GHRT) award to Bruno Giordani, a faculty
start-up funding through the Michigan State University Department of Neu-
rology & Ophthalmology to Michael ). Boivin and a SIDA/Sarec grant to Paul
Bangirana for the Joint Makerere University/Karolinska Institutet PhD Pro-
gram.

References

I.  WHO: The World health report: 2001: Mental health: new
understanding, new hope. 2001.

2.  Bayer CP, Klasen F, Adam H: Association of Trauma and PTSD
Symptoms With Openness to Reconciliation and Feelings of
Revenge Among Former Ugandan and Congolese Child Sol-
diers. Journal of the American Medical Association 2007,
298(5):555-559.

3. Ndyanabangi S, Basangwa D, Lutakome ], Mubiru C: Uganda mental
health country profile. International Review of Psychiatry 2004,
16(1-2):54-62.

4.  Ovuga E, Boardman ), Wasserman D: Integrating mental health
into primary health care: local initiatives from Uganda.
World Psychiatry 2007, 6:60-61.

5. Musisi S, Kinyanda E: Emotional and behavioural disorders in
HIV seropositive adolescents in urban Uganda. East Afr Med |
2009, 86(1):16-24.

6. Opoka RO, Xia Z, Bangirana P, John CC: Inpatient mortality in
children with clinically diagnosed malaria as compared with
microscopically confirmed malaria. Pediatr Infect Dis | 2008,
27(4):319-324.

7.  Carter JA, Neville BG, Newton CR: Neuro-cognitive impairment
following acquired central nervous system infections in child-
hood: a systematic review. Brain Res Brain Res Rev 2003,
43(1):57-69.

8. Walker SP, Wachs TD, Gardner M, Lozoff B, Wasserman GA, Pollitt
E, Carter JA: Child development: risk factors for adverse out-
comes in developing countries. Lancet 2007,
369(9556):145-157.

9.  Kihara M, Carter JA, Newton CR: The effect of Plasmodium fal-
ciparum on cognition: a systematic review. Trop Med Int Health
2006, 11(4):386-397.

10. Idro R, Jenkins NE, Newton CR: Pathogenesis, clinical features,
and neurological outcome of cerebral malaria. Lancet Neurol
2005, 4(12):827-840.

I'l. John CC, Bangirana P, Byarugaba J, Opoka RO, Idro R, Jurek AM, Wu
B, Boivin M]: Cerebral malaria in children is associated with
long-term  cognitive impairment. Pediatrics 2008,
122(1):€92-99.

12.  Birbeck GL, Potchen M, Kaplan K, Molyneux M, Taylor T: EEG and
neuroimaging findings in Malawian childhood cerebral
malaria survivors. Neurology 2007, 12(supplement 1):A138.

20.

21.

22.

23.

24.

25.

26.

27.
28.

29.

30.

31.

32.

33.

http://www.capmh.com/content/3/1/38

Sowunmi A: Psychosis after cerebral malaria in children. | Natl
Med Assoc 1993, 85(9):695-696.

Sowunmi A, Ohaeri JU, Falade CO: Falciparum malaria present-
ing as psychosis. Trop Geogr Med 1995, 47(5):218-219.

Holding PA, Stevenson |, Peshu N, Marsh K: Cognitive sequelae of
severe malaria with impaired consciousness. Trans R Soc Trop
Med Hyg 1999, 93(5):529-534.

Carter JA, Ross A, Neville BG, Obiero E, Katana K, Mung'ala-Odera
V, Lees JA, Newton CR: Developmental impairments following
severe falciparum malaria in children. Trop Med Int Health 2005,
10(1):3-10.

Ahmad K: Shortage of psychiatrists a problem in Pakistan.
Lancet 2007, 370(9590):817-818.

Muhwezi WW, Agren H, Musisi S: Detection of major depression
in Ugandan primary health care settings using simple ques-
tions from a subjective well-being (SWB) subscale. Social Psy-
chiatry and Psychiatric Epidemiology 2007, 42:61-69.

Tugumisirize ] Depression among Malawian and Ugandan
women. A primary health care based comparative study. In
Unpublished PhD dissertation Faculty of Medicine, Makerere University,
Department of Psychiatry; 2007.

Achenbach TM, Rescorla LA: Multicultural supplement to the Manual for
the ASEBA School-Age Forms & Profiles Burlington, VT: University of
Vermont, Research Center for Children, Youth, & Families; 2007.
Achenbach TM, Rescorla LA: Manual for the ASEBA school-age forms &
profiles: an integrated system of multi-informant assessment Burlington,
VT: University of Vermont, Research Center for Children, Youth, &
Families; 2001.

Ivanova MY, Dobrean A, Dopfner M, Erol N, Fombonne E, Fonseca
AC, Frigerio A, Grietens H, Hannesdottir H, Kanbayashi Y, Lambert
M, Achenbach TM, Larsson B, Leung P, Liu X, Minaei A, Mulatu MS,
Novik TS, Oh K], Roussos A, Sawyer M, Simsek Z, Dumenci L, Stein-
hausen HC, Metzke CW, Wolanczyk T, Yang HJ, Zilber N, Zukausk-
iene R, Verhulst FC, Rescorla LA, Almgqvist F, Weintraub S, Bilenberg
N, Bird H, Chen WJ: Testing the 8-Syndrome Structure of the
Child Behavior Checklist in 30 Societies. Journal of Clinical Child
and Adolescent Psychology 2007, 36(3):405-417.

Stevens GW, Vollebergh WA, Pels TV, Crijnen AA: Predicting
internalizing problems in Moroccan immigrant adolescents
in The Netherlands. Soc Psychiatry Psychiatr Epidemiol 2005, 40
(12):1003-1011.

Weisz |, Sigman M, Weiss B, Mosk J: Parent Reports of Behavioral
and Emotional Problems among Children in Kenya, Thai-
land, and the United States. Child Development 1993,
64(1):98-109.

Boivin MJ, Bangirana P, Byarugaba ], Opoka RO, Idro R, Jurek AM,
John CC: Cognitive impairment after cerebral malaria in chil-
dren: a prospective study. Pediatrics 2007, 119(2):e360-366.
Bangirana P, Giordani B, John CC, Page C, Opoka RO, Boivin MJ:
Immediate Neuropsychological and Behavioral Benefits of
Computerized Cognitive Rehabilitation in Ugandan Pediat-
ric Cerebral Malaria Survivors. | Dev Behav Pediatr 2009,
30(4):310-318.

Cohen J: A power primer. Psychol Bull 1992, 112(1):155-159.
Dawson B, Trapp RG: Basic & Clinical Biostatistics 4th edition. New
York: Mc-Graw Hill; 2004.

Albores-Gallo L, Lara-Mufioz C, Esperén-Vargas C, Cardenas Zetina
JA, Pérez Soriano AM, Villanueva Colin G: Validity and reliability
of the CBCL/6-18. Includes DSM scales. Actas Espariolas de Psig-
uiatria 2007, 35(6):393-399.

Leung PWL, Kwong SL, Tang CP, Ho TP, Hung SF, Lee CC, Hong SL,
Chiu CM, Liu WS: Test-retest reliability and criterion validity
of the Chinese version of CBCL, TRF, and YSR. Journal of Child
Psychology and Psychiatry 2006, 47(9):970-973.

Dugbartey AT, Dugbartey MT, Apedo MY: Delayed neuropsychi-
atric effects of malaria in Ghana. | Nerv Ment Dis 1998,
186(3):183-186.

Dupuy TR, Greenberg LM: The T.0.V.A. Manual for IBM Personal Com-
puter or IBM Compatible Minneapolis, MN: Universal Attention Disor-
ders; 2005.

Entwistle PC: Assessment of Attention in Children with Atten-
tion Deficit Hyperactivity Problems in Primary Care Set-
tings.  Journal of Clinical Psychology in Medical Settings 2000,
7(3):159-166.

Page 7 of 7

(page number not for citation purposes)


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17666676
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17666676
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17666676
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15276938
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15276938
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17342230
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17342230
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=19530544
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=19530544
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18316995
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18316995
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18316995
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14499462
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14499462
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14499462
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17223478
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17223478
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16553922
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16553922
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16297841
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16297841
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18541616
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18541616
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8120932
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8553446
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8553446
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10696414
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10696414
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15655008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15655008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17847163
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17082896
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17082896
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17082896
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17658984
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17658984
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16341615
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16341615
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16341615
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8436040
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8436040
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8436040
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17224457
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17224457
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=19668094
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=19668094
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=19668094
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=19565683
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16930392
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16930392
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9521354
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9521354

	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Methods
	Study population and recruitment
	Assessments
	Procedures
	Statistical analysis

	Results
	Demographic characteristics
	Reliability of the CBCL
	Frequency of behavioural problems of clinical significance
	Comparison with the Group 3 norms

	Discussion
	Conclusion
	Competing interests
	Authors' contributions
	Acknowledgements
	References

