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Abstract
Background: Behavioral problems and cognitive impairment@esmon in children with

epilepsy (CWE). In sub-Saharan Africa, little isokim about these comorbidities particularly
their relationships with socioeconomic featurese gbal of this study was to identify clinical
and socioeconomic factors associated with behdypoodlems and cognitive impairment in

CWE of Kinshasa (Democratic Republic of the Congo).
Methods. This cross-sectional hospital-based study hadided 104 CWE aged 6 to 17

years. Behavioral problems were assessed by theebzavior checklist. The Wechsler

nonverbal scale of ability was used to assess tiegmmpairment.
Results: At least one behavioral problem was found in 3¢@& CWE. Internalized problems

were increasing with father’s age (p=0.034). Exaéred problems were increasing with the
decreased of mother’s age (p=0.009) and with aigue\antiepileptic treatment (p=0.032).
Total behavioral problems were increasing withevmus antiepileptic treatment (p=0.029).
Cognitive impairment was present in 73.3% of CWRvds more common in boy (p=0.013),
and it was increasing with a low household dailgenses (p=0.034), with a previous
antiepileptic treatment (p=0.041), with an earlgeinof epileptic seizures (p=0.042) and with
a high frequency of epileptic seizures (p=0.011).



Conclusion: Behavioral problems and cognitive impairment@smon in CWE.
Multivariate analysis has shown that behaviorabfgms were associated with
socioeconomic features only. Contrariwise cognitmpairment was associated with both
socioeconomic factors and clinical features. Tlegeneed of more studies to improve

knowledge of these comorbidities in the sub-SahAfaoa context.
Key words: Epilepsy; Children; sub-Saharan Africa; BehaViopgoblems; Cognitive

impairment; Democratic Republic of the Congo.

1. Introduction

Psychopathological disorders and cognitive impantiage common in children with epilepsy
(CWE). Psychopathological disorders, including psatic disorders, behavioral problems
and emotional problems, may affect up to threetgusawof CWE [1-2]. Cognitive impairment
may affect one third of CWE [3]. These disordess rmore common in CWE than in children

without epilepsy [1,4].
In developed countries, psychopathological disardand cognitive impairment are the

subject of numerous publications. In sub-Saharaic&fvery few studies have been devoted
to behavioral disorders [5-9] and/or to cognitiugairment [5-6,10-14] in CWE. These sub-
Saharan Africa researches have been focused piynmarithe relationship between these
disorders and the clinical characteristics of gsle Relationships between these disorders
and socioeconomic aspects specifics to the subr&@ahafrica are rarely addressed [6].
However, sociocultural and economic features maxehan influence on both the epilepsy

and the behavioral disorders and cognitive impamme
To our knowledge, in the Democratic Republic of @@ngo (DRC) as elsewhere in the rest

of the Central Africa, no study has been conducted on behavioral problems nor on
cognitive impairment in CWE. This article is thersti of two studies that integrate
socioeconomic conditions and the care pathway efGWVE in Kinshasa (capital of DRC).
The goal of this first study was to identify clinlcand socioeconomic factors associated with

behavioral problems and cognitive impairment in CéfKinshasa.

2. Participants and methods

2.1. Siteand period of the study

This research was conducted from April to May 28&h8 from November to December 2013.

The Centre de santé mentale Telema (CSMT), a mkatdth center of the primary level of
the DRC’s care system, was the site of the stutlis ealth facility is devoted to cares of
neurological and psychiatric diseases of outpaiefihe CSMT works daily with 4 or 5
nurses who provide consultations based on guideliAeneuropsychiatrist (in DRC the

training in neurology and psychiatry are combinedkachable at any time and, once a week,



he conducts consultations of patients referredlrgas. The CSMT has two EEG-videos. The

EEG protocols are made by the neuropsychiatrist.
In terms of attendance and infrastructure, the C3M1he most important of the scarce

mental health centers of Kinshasa (capital of th&CIR This city has more than 6 million
inhabitants with an average income per capita d@fnited States Dollar (USD) per day.
Kinshasa has only one hospital that has both arttepat of neurology and a departement of
psychiatry, the Centre Neuro-Psychopathologique I'aiversité de Kinshasa (Neuro-
Psychopathological Centre of the University of Kiasa). Besides these two structures there
are nearly a dozen of neurological-psychiatric gtevclinics with a capacity of 10 to 20 beds.
The CSMT plays an important role in the field ofnted health because it performs more than
30,000 consultations each year. Price of the ctatsuh is accessible to almost every budget:
5 USD for the first consultation and 2.5 USD foe thlterior consultations. The EEG is
performed at a cost of 20 USD for patients tredatecCSMT and 30 USD for others. In
comparison, in the other neurological-psychiatrimics of Kinshasa the price of each
consultation usually varies between 15 USD and SO@Uand the EEG between 20 USD and

80 USD.
2.2. Participants
Children aged 6 to 17 years with active epilepsyawecluded by a convenience sampling on

their arrival at the CSMT. Epilepsy was definedlss occurrence of at least two unprovoked
epileptic seizures separated by an interval ofastl 24 hours [15]. Epilepsy was active when
at least one epileptic seizure had occurred inldee5 years [15]. Epileptic seizures were
classified according to the recommendations of Ititernational League against Epilepsy
[16]. The diagnosis of epilepsy was establishedhenbasis of the clinical history told by an

eyewitness of the seizures.
2.3. Assessment of behavioral problems
French version of the child behavior checklist (AB@or children aged 6 to 18 years was

used to assess behavioral problems. This scalebéas used in many different cultural
contexts. It was especially used in a study in dgdi7], a bordering country of DRC. As in
that study (Bangirana et al., 2011), a team forimngdwo authors and two french-lingala
interpreter-translators, have provided translabbrihe scale in Lingala, the main language

spoken in Kinshasa. All members of this team hangala and french as mother tongues.
The parents’ version of the CBCL used includes itd®s that help to diagnose 8 behavioral

problems: anxiety/depression, withdrawal/depressgomatic problems, social problems,
problems of thought, attention problems, ruleskirep and aggressive behavior. These
behavioral problems can be grouped in the intezedliproblems (anxiety/depression,
withdrawal/depression and somatic complaints) a&edeiternalized problems (rules-breaking



and aggressive behavior). Total problem behaviafuastes overall behavioral problems. The
clinical threshold of the CBCL was chosen as theofuto define both the existence of a

behavioral problem and of the different syndronmaugpings.
2.4. Assessment of cognitive impair ment
A psychologist blind of clinical data has assesseghitive performance by using the short

version (2 subtests) of the Wechsler Nonverbal (WWN¢ale of ability. This test was
designed, among others, for children of non-Westedture. The nonverbal nature of this
test, the short duration of its administration @nel results in our daily practice have guided
its choice. A score below 70 in the total scale wassidered as a cognitive impairment.
Similarly, the inability to perform the tasks of WNcoupled with suggestive clinical
observation of mental disability was considered aaxognitive impairment. Test was

postponed for children who have a seizure the @&yrbe or the day of the test.
2.5. Neurological impair ment
Pyramidal syndrome was synonym of a neurologicglaimment. Results of neurological

examination of CWE that had presented a seizureldlyeof inclusion were not recorded. In

this case, a further meeting was proposed.
2.6. Other variables
Sociodemographic variables had include age, gendkgion, father's age, mother's age,

household size and an estimation of the amountasfey (equivalent in USD) usually spent

on the daily needs of the household in which thigldives most often.
Epilepsy variables had included age at the firgigrduration of epilepsy, type of epileptic

seizures, monthly epileptic seizure frequency (sri2es per month versus 2 crises per

month) and type of antiepileptic treatments befthre first consultation to the CSMT.
Depending on the previous type of treatment, theEGMére divided in 2 groups: i) CWE not
treated and ii) CWE treated with antiepileptic treent either by antiepileptic drugs (AEDS)
or by the traditional treatment (TT) whatever s (herbal medicine, ritual scarification,

etc.).
2.7. Missing data
Telephonic calls were conducted to relatives of CidEincomplete sociodemographic and

clinical data. For the CWE who had already consutiethe CSMT the missing data were
looking for in the medical files. CWE who could riz# examined (neurological examination)
and/or tested (NVW) on the day of inclusion wendted to come back an ulterior day. In this
case their transportation was refunded. The CSMd aathorized that these CWE be
reviewed for free. Finally, missing data were ngplaced and are indicated in the tables of

results.



2.8. Ethical approval
The research protocol was approved by the Ethicr@itiee of the School of Public Health of

the University of Kinshasa (approval number ESPOQB/13). Caregivers of CWE were

informed about the research and gave their sigoadent before the inclusion in the study.
2.9. Statistical analyses
Statistical analyzes were performed with SPSS 20Siatistica 12. Normality of quantitative

data was determined by the Shapiro test. Homosteithasvas evaluated by Levene’s test.
The Grubbs test was used to treat outlier data. grbaps were compared by the Fisher's
exact test and the Student’s t-test. Multivariatgidtic regressions were performed by the
forward stepwise based on to the likelihood rafioe variables included in the models were
those for which the p-value was less than 0.10&nunivariate analysis.

3. Results
3.1. General characteristics of CWE
Sociodemographic and clinical features of 104 CWEpresented in table 1. The average age

was 12.0£3.2 years. Boys (n=61 or 58.7%) outnuntbgiits (n=43 or 41.3%) with a boy/girl
sex ratio of 1.4. These CWE lived in a household.a#2.8 people. The daily expenditures of
these households were 8.04+4.15 USD or 1.24+0.7R P& person. All CWE lived in a
christian household.

Table 1. General characteristics of CWE

Variable n (%) or mean+SD
Age (year) 12.0£3.2
Girls 43 (41.3%)
Age of fathers (year), N=91 48.918.0
Age of mothers (year), N=97 41.5+7.0
Household size, N=102 7.212.8
Household daily expenses (USD), N=98 8.04+4.15
Daily expenses per person (USD), N=98 1.24+0.72
Age of onset (year) 6.9+4.1
Duration of epilepsy (year) 5.1+4.2

> 2 crisis/month, N=103 59 (57.3%)
Seizure types

- Generalized 35 (33.6%)

- Focal 58 (55.8%)

- Epileptic spasms 3 (2.9%)

- Unclassified (due to lack of information) 8 (7.7%)
Prior antiepileptic treatment, N=102

- None 45 (44.1%)

- AED 14 (13.7%)

- AED and Traditional 13 (12.8%)

- Traditional 30 (29.4%)
Neurological impairment, N=98 12 (12.2%)

AED : Antiepileptic Drug. USD: United States dollar



3.2. Frequency of behavioral problemsand cognitive impair ment

At least one behavioral problem was present in 366%6) CWE (table 2). The different

behavioral problems varied between 14% and 2% wiffredominance of social problems
(14.4%) and aggressive behavior (14.4%, Table 2pwed by depression/withdrawal

(13.5%). Internalized, externalized and total bétral problems were present, respectively,
in 23%, 27% and 29% of CWE.

Table 2. Behavioral problems and cognitive impamtred CWE

Variables n %
Anxiety/depression 7 6.7
Withdrawal/depression 14 13.5
Somatic problems 5 4.8
Social problems 15 14.4
Problems of thought 8 7.7
Attention problems 2 1.9
Rules-breaking 2 1.9
Aggressive behavior 15 14.4
Internalized problems 24 23.1
Externalized problems 28 26.9
Total problems 30 28.8
Cognitive impairment, N=90 66 73.3

Of the 104 CWE included, 90 (86.5%) had undergteeWNV test. A CWE had refused to

pass the second subtest. Thirteen others CWE hperierced epileptic seizures the day
before or the day of the test and either they didraturn for the test or they had presented
others epileptic seizures the day before or the afatye appointment proposed. Of the 90
CWE who had undergone the WNV test, 18 were untabtespond to the test items and had
clinical signs and/or clinical history of mentakdbility. At the threshold of the score of 70 on
the total WNV scale or according to the clinicatigres, 66/90 (73.3%) CWE had a cognitive

impairment.
3.3. Factors associated with behavioral problems and cognitive impair ment
Fathers of CWE who had an internalized behaviorablem were older than the fathers of

the other CWE (52.2+8.9 years versus 47.9+7.5 y&a?s22; p=0.029; table 3).
CWE who had an externalized behavioral problem wewenger than the others (10.8+£3.1

years versus 12.4+3.1 years; t=-2.46; p=0.016)y e younger mothers (38.6+6.5 years



versus 42.7+6.9 years; t=-2.67; p=0.009) and hgdiepilepsy earlier (5.5£3.5 years versus
7.414.2; t=-2.14; p=0.035) than children who hatexdernalized behavioral problem.

Table 3. Factors associated to behavioral probkemdscognitive impairment

Variable Yes No p

n/N (%) or meantSD n/N (%) or mean+SD

Internalized problems

Age of father (year) 52.248,9 47.9+7.5 0.029
Externalized problems

Age (year) 10.843.1 12.4+3.1 0.016
Age of mother (year) 38.6+6.5 42.7+6.9 0.009
Age of onset (year) 5.5£3.5 7.4+4.2 0.035
Total problems

AED and/or TT 21/29 (72.4%) 36/73 (49.3%) 0.046
Cognitive impair ment

Girl 22/66 (33.3%) 15/24 (62.5%) 0.016
Household daily expenses 7.41+3.79 9.86+4.88 0.018
(USD)

Daily expenses per person 1.15+0.67 1.54+0.84 0.031
(USD)

Age of onset (year) 6.6£3.7 9.2+4.2 0.006
> 2 crisis/month 42/66 (63.6%) 6/23 (26.1%) 0.003

AED : Antiepileptic drug. TT : Traditional treatmietJSD: United States dollar.
Total behavioral problems were more common in CWBEowhad previously received
antiepileptic treatment than for the other CWE 28lbr 72.4% versus 8/29 or 27.6%,

p=0.046).
Cognitive impairment was more common in boys thagirls (44/66 or 66.7% versus 22/66

or 33.3%, p=0.016). Daily household expendituresfarhilies of CWE with cognitive
impairment were lower than those of other CWE (#3419 USD versus 9.86+4.88 USD; t=-
2.42; p=0.018). Similarly, household expenditures erson in the household of these CWE
were lower than those of CWE that did not exhilmgmtive impairment (1.15+0.67 USD
versus 1.54+0.84 USD; t=-2.19; p=0.031). Comparedhe others, CWE with cognitive
impairment had begun epilepsy earlier (6.6£3.7 yearsus 9.2+4.2 years; t=-2.8; p=0.006).

Cognitive impairment was more common in CWE who laadeast 2 seizures per month



compared to CWE with fewer than 2 seizures per m@¢a2/66 or 63.6% versus 24/66 or

36.4%, p=0.003).
3.4. Multivariate analyzes
Logistic regression had retained only fathers' agepredictor variable for internalized

behavioral problems (p=0.034) with a NagelkerkeupseR? of 0.077 (table 4). The
proportion of these problem was increasing withafe of the fathers.

Table 4. Multivariate analyzes

Variables B OR (IC & 95%) D

Internalized problem

Father’s age 0.068 1.070 (1.050-1.139) 0.034
Externalized problem

Mother’s age -0.104 0.901 (0.834-0.974)  0.009
Antiepileptic treatment (none =1) 1.141 3.130 (1.80350) 0.032
Total problem

Antiepileptic treatment (none =1) 1.055 2.872 (1.71497) 0.029
Cognitive impair ment

Gender (female=1) 1.817 6.151 (1.462-25.883) 0.013
Household daily expenses -0.163 0.849 (0.730-0.988) 0.034
Antiepileptic treatment (none =1) 1.491 4.444 (1.086519) 0.041
Age of onset -0.183 0.832 (0.698-0.993)  0.042
Crisiss/mounth (< 2 = 1) 1.811 6.115 (1.513-24.710) 0.011

The mathematical model was predicting that the ragtezed behavior problems was
decreasing with the increase in the age of the emstof the CWE (p=0.009). And this
problem was three times more common in CWE who hpweviously received an

antiepileptic treatment (p=0.032). This model hagelkerke pseudo-R2 of 0.171.
Logistic regression had retained only the typerntiegileptic treatment as a predictor variable

of the existence of total behavioral problems (p20) with a Nagelkerke pseudo-R2 of
0.074. Total behavior problems were three timesensommon in CWE who previously have

benefited of an antiepileptic therapy than in olGEVE.
Cognitive impairment was six fold more often in kbgn in girls (p=0.013). It was four fold

more common in CWE who previously had receivedegiigptic treatment than in those who
had not received this treatment (p=0.041). The ueegy of cognitive impairment was
increasing with the decrease of age at first epdegeizure (p=0.042). Also, it was increasing

with the decrease of household expenditures (p4(.33ognitive impairment was six fold



more common in CWE with at least two seizures pentim than in other CWE (p=0.011).

The Nagelkerke pseudo-R? of this mathematical madtel these five variables is 0.452.
4. Discussion
The aim of this study was to identify factors, udihg socioeconomic ones, associated with

behavioral problems and cognitive impairment in CWE
4.1. Frequency of behavioral problems
In sub-Saharan Africa researches on mental diseide€CWE are scare. To our knowledge,

only 2 prevalence studies are available. These dtudlies conducted in rural areas of
Tanzania and Kenya found high prevalences, resjgdyti66% [8] and 49% [6]. Identical
inclusion criteria between these two studies waqurlsbably have brought their results closer
together. But, operational definitions are not isight to explain differences between these
two studies and the present one. With the samaitiefis of active epilepsy this study has
found a frequency almost half of the prevalencet tharton et al. [8] have observed.
Differences of populations studied and of psychommenstruments used probably have
played a role. Nevertheless, much of the differenetveen this study and the two others
could be attributed to the types of studies. Bust¢®] and Kariuiki's [6] teams investigated
whole populations in rural areas while this climistudy was performed in an urban city.
Therefore the present study enlisted only subjdots whom families could pay for
consultation and that their families knew that gpsély is medical condition.

4.2. Factor s associated with behavioral problems
In this study, frequency of internalized behavioolpem was increasing with age of the

fathers. Perhaps oldest fathers are less tolecavdrtl their children. Ulterior studies are

needed to confirm this result and to understanché@aning.
As other authors [18], this study has observed éx&¢rnalized behavioral problems were

increasing with the decrease of age at the firdegic seizure. Such association between
behavioral problems and clinical features is relate intellectual disabilitie [1]. Logistic
regression has showed that externalized behavidrigms of CWE were increasing with the
decrease of mothers’ ages. Externalized behavahigms reflect the valuation by caregivers
the inability of their CWE to observe social ruléut they can also reflect difficulties of
relatives to enforce social rules. Oldest mothexdldc have more resources to manage their

children's difficulties.
This study has found a link between behavioral lemols, both externalized and total, and an

antiepileptic treatment prior to the consultationtiae CSMT. In non epileptic patients,
Kinyanda et al. [19] and Abbo et al. [20] had fouhdt type of treatment, biomedical and/or
traditional, influences psychological issues. le firesent study, behavioral problems were

less frequent in CWE who had not received antippiereatment prior to the consultation at



the CSMT. This paradoxical result agrees with #mults of an anterior study carried out in
the same center [21]. This study had shown that GMid& had received none antiepileptic
treatment had better clinical features than CWE b received it. The socioeconomic level
[21-23], educational level [24] and cultural bediebf parents [25-26] could explain

differences between groups. Although their rolefien mentioned, the results of this study
did not show a link between socioeconomic factard behavioral problems. It is possible
that the general context of great poverty in wHiga the CWE has masked the influence of

socio-economic level.
The different predictive models have shown a weakrdution of the factors studied in the

explanation of the presence of behavioral problerusther studies are needed to identify
other factors associated with the presence of thest@lems. The role of antiepileptic drugs,
particularly phenobarbital, which remains the maiolecule used in countries with low

incomes [10], must be evaluated.
4.3. Frequency of cognitive impair ment
The results of this study have shown a great ptapoof children with cognitive impairment.

These results are very different from those obgsemeCWE in countries with high incomes.
In sub-Saharan Africa, very few studies are avilai cognitive impairment of CWE. These
studies have revealed that 27% to 69% of CWE hagmitve impairment. These studies
conducted in rural area can be distinguished bythmtries where they were performed, the
psychometric instruments used, the operationahdieins of cases of epilepsy and the criteria
for the inclusion of CWE. In Kenya, Munyoki et §.2] had found a prevalence of 27% of
cognitive impairment to children with active ep#gp(two or more unprovoked epileptic
seizures with at least one crisis in the last 12tmg). By evaluating clinically the ability of
CWE to interact with investigators, these authomsveh probably underestimated the
prevalence of cognitive impairment, particularly @WE with mild cognitive impairment.
Kariuki et al., again in Kenya, with the same isotun criteria and definition of active
epilepsy, had observed a prevalence of 43% [6]diygua validated test for Kenyan children
and 23% [10] by evaluating clinically the ability GWE to interact with investigators. For
this 23%, Kariuki's team as Munyoki et al. [12],sharobably underestimated the real
prevalence of cognitive impairment. Elsewhere, azéaian team, using the Goodenough-
Harris Drawing Test, had found that 64% of CWE (mvanore unprovoked epileptic seizures
with at least one crisis in the last 5 years) heognitive impairment [11]. After a follow-up
of 3 years of these CWE this team had found 69%oghitive impairment [5]. The frequency
of cognitive impairment observed in the presentlgtis close to these latters. Two reasons
could explain the similarity of results. On the dm&nd, the operational definitions of the



latter studies are identical to those used inghigy. On the other hand, tanzanian team [5,11]
had used a test which has good concordance wittWeaghsler group tests. Nevertheless,
another reason may explain the high frequency ghitive impairment observed in this
study. This hospital-based study was conducted istracture dedicated to the care of
neurological and psychiatric disorders. It is hyglikely that cognitive impairment was one of

the reasons for which the CWE were taken to the TSM
The high frequency of cognitive impairment in CWdtses questions. Is this the consequence

of the use a test that is not yet validated ancitibrated in Congolese children that gives an
incorrect picture of the real situation? Or woutdbe the consequence of a delayed and
inapropriate care of epilepsy? Berg et al. [27] ehahown that delay in diagnosis and

management has an impact on the cognitive abibfi€SWE.
4.4. Associated factor sto cognitive impair ment
Results of this study corroborate the literatureobgerving that age at first epileptic seizure,

seizure frequency, and low socioeconomic statu® asesociated with cognitive impairment
[11,28]. As observed by Kariuki et al. [10] cognédiimpairment was more common in boys
than in girls. Numerous literature on child’s cagrm@ shows that girl have better abilities than

boys [29]. Factors that explain gender differeramesnumerous and complex [30].
This study has found that CWE who had not recepeiously an antiepileptic treatment

had less cognitive impairment than other CWE. M@ioseasons could explain this result
which again seems surprising. CWE who had recearedntiepileptic treatment before the
first consultation at the CSMT had a longer duratd epilepsy than other CWE [21]. Thus,
compared to other CWE, this group could have mdi&en with pharmacoresistance to
antiepileptic drugs which is frequently associatgith cognitive impairment [31]. In addition,

families of CWE who previously had benefited ofamtiepileptic treatment could have less
financial resources than other CWE. Families of CWit© had previously benefited for an
antiepileptic treatment, compared to others, cdwdgle more financial difficulties to treat

properly their children. For the traditional treamb this is the subject of an abundant
literature [25]. For CWE treated with antiepileptitugs it is known that they receive
inappropriate and non-preventive treatments [3RlesE CWE are cared for in financially
more affordable structures than hospitals but byedical or a nursing staff untrained for the
diagnosis and the treatment of epilepsy. Moreoyeiyious antiepileptic treatment is

associated with high frequency of epileptic seiguleng duration of epilepsy and early onset
of epileptic seizures [21]. In this study all thefsetors were associated with cognitive
impairment. Other factors that influence the chaotethe type of treatment, such as that



culture, beliefs and parent's educational attairipmeay have had an influence, either directly

or indirectly, on cognitive impairment.
4.5. Limitations
The main limits of this study is to be a hospitakéd study and the use of psychometric tools

not yet validated in Congolese children. Nevertbgleesults echoes others studies performed

elsewhere in sub-Saharan Africa.
5. Conclusion
The aim of this study was to identify clinical asdcio-demographic factors associated with

behavioral problems and with cognitive impairment CWE. In multivariate analyzes

behavioral problems were associated only with gmmaomic factors. Cognitive impairment
was associated both with clinical characteristicemlepsy and with socioeconomic factors.
Further studies are needed to identify other spefattors to sub-Saharan Africa that could

be associated with behavioral problems and/or gotinitive impairment.
Funding sources
Dr Matonda is very grateful to the Fonds de Soultarie Marguérite Delacroix ford their

financial support.

Disclosures

The authors do not have any conflicts of interestisclose.

Acknowledgment

Authors express grateful to the CSMT's headmastes thvad permitted that research be

conducted in their center.
References
[1] Hamiwka L, Jones JE, Salpekar J, Caplan R. dcChusychiatry Epilepsy Behav.

2011;22(1):38-46
[2] Alfstad KA, Clench-Aas J, Van Roy B, Mowinckel Fe@tad L, Lossius MI. Psychiatric
symptoms in Norwegian children with epilepsy ageti38years: effects of age and gender?

Epilepsia. 2011;52(7):1231-8
[3] Haie B, Sommerfelt K, Waaler PE, Alsaker FD, SkeaddlsH, Mykletun A. The combined

burden of cognitive, executive function, and psywdwal problems in children with epilepsy:

a population-based study. Dev Med Child Neurol.880(7):530-6
[4] Russ SA, Larson K, Halfon N. A national profile ofildhood epilepsy and seizure

disorder. Pediatrics. 2012;129(2):256-64
[5] Powell K, Walker RW, Rogathe J, Gray WK, Hunter E, New@R, Burton K. Cognition

and behavior in a prevalent cohort of children 'epileps'in rural northern Tanzania: A

three-year follow-up study. Epileg Behav. 201:51:117-23
[6] Kariuki SM, Abubakar A, Holding PA, Mung'ala-Odera V, ChengKihara M, Neville

BG, Newton CRJC. ehavioral problems in children with epilepsy inaluKenye Epilepsy
Behav. 2012;23(1):41-6



[7] Lagunju 1A, Bella-Awusah TT, Takon I, Omigbodun OMental health problems in
Nigerian children with epilepsy: associations antsk r factors Epilepsy Behav.

2012;25(2):214-8
[8] Burton KJ, Rogathe J, Hunter E, Burton MJ, Swai Todd J, Neville BG, Walker R,

Newton CRJC. Behavioural co-morbidity in Tanzanchildren with epilepsy: a community-

based case-control study. Dev Med Child Neurol1283(12): 1135-42
[9] Adewuya AO, Ola BAPrevalence of and risk factors for anxiety and eggive disorders

in Nigerian adolescents with epilef Epilepsy Behav. 2005;6(3):342-7

[10] Kariuki SM, Matuja W Akpalu A, Kakooza-Mwesige / Chabi M Wagner RC Connor
M, Chengo ENgugi AK,Odhiambo FBottomley CWhite S Sander JV Neville
BG, Newton CR SEEDS writing grouj Twine R GOmez Olivé FX Collinson M Kahn
K, Tollman S Masanja F Mathew A Pariyo G Peterson {Ndyomughenyi C Bauni
E, Kamuyu G Odera VM Mageto JC Ae-Ngibise K Akpalu B. Agbokey F Adjei P Owusu-
Agyei S Kleinschmidt [ Doku VC Odermatt FNutman TWilkins P Noh J.
Clinical features proximat¢ causes, ar consequenc: of active convulsive epileps! in Africa.
Epilepsia 2014;55(1):76-85

[11] Burton K, Rogathe J, Whittaker RG, Mankad Kyrtter E, Burton MJ, Todd J, Neville
BGR, Walker R, Newton CRJC. Co-morbidity of epilgpsn Tanzanian children: A

community-based case-control study. Seizure. 2Q12;:29-74
[12] Munyoki G, Edwards T, White S, Kwasa T, Cheriggokokwaro G, Odera VM, Sander

JW, Neville BG, Newton CR. Clinical and neurophysgc features of active convulsive

epilepsy in rural Kenya: a population-based stéghlepsia. 2010;51(12):2370-6
[13] Mung'ala-Odera V, Meehan R, Njuguna P, MtuyiAltock KJ, Newton CR. Prevalence

and risk factors of neurological disability and mmment in children living in rural Kenya. Int

J Epidemiol. 2006;35(3):683-8
[14] Ogunrin O, Adamolekun B, Ogunniyi AO, AldenkpnAP. Cognitive function in

Nigerians with newly diagnosed epilef Can J Neurol Sci. 2000;27(2):148-51
[15] Commission on Epidemiology and Prognosis, riméional League Against Epilepsy.

Guidelines for epidemiologic studies on epilepsy. Hsla. 1993;34(4):592-6
[16] Berg AT, Berkovic SF, Brodie MJ, BuchhalterCxoss JH, van Emde Boas W, Engel J,

French J, Glauser TA, Mathern GW, Moshé SL, NoRiliPlouin P, Scheffer IE. Revised
terminology and concepts for organization of sesuand epilepsies: report of the ILAE

Commission on Classification and Terminology, 2@0®9. Epilepsia. 2010;51(4):676-85
[17] Bangirana P, Allebeck P, Boivin MJ, John C@gP C, Ehnvall A, Musisi S. Cognition,

behaviour and academic skills after cognitive rehaltiita in Ugandan children surviving

severe malaria: a randomised trial. BMC Neurol.1201:96



[18] Tsai FJLiu ST,Lee CM Lee WT Fan PCLin WS, Chiu YN, Gau SS. ADHD-related
symptoms, emotional/behavioral problems, and playstonditions in Taiwanese children

with epilepsy. J Formos Med Ass 2013;112(7):396-405
[19] Kinyanda E, Waswa L, Baisley K, Maher D. Prevae of severe mental distress and its

correlates in a population-based study in ruraltrseeest Uganda. BMC Psychiatry.

2011;11:97
[20] Abbo C, Ekblad S, Waako P, Okello E, Muhwezi W,di8uS. Psychological distress and

associated factors among the attendees of traditiogaling practices in Jinja and Iganga

districts, Eastern Uganda: a cross-sectional statly. Ment Health Syst. 2008;2:16
[21] Matonda-ma-Nzuzi T, Mananga Lelo G, Mpembi Nkb, Madinga J, Kabwe Kola C,

Maketa V, Lutumba P, Polman K, Boelaert M, MuyenddgeMampunza Ma Miezi S. Are the
children with epilepsy treated traditionally a disantaged group? A pilot study. PAMJ.

2016;23:229
[22] Carson . Weir A, Chin RF McLellan A. Socioeconomic deprivation is an indegbemt

risk factor for behavioral problems in childrenk epilepsy. Epileps Behav 2015;45:105-9

[23] Mushi D, Burton K Mtuya C Gona JKWalker R Newton CR. Perceptions,
socia life, treatmer anc educatiol gag of Tanzanian children with epilepsy: a community-
based study. Epilepsy Beh 201223(3):224-9

[24] Austin JK, Perkins SM, Johnson CS, FastenauB3@rs AW, deGrauw TJ, Dunn DW.
Behavior problems in children at time of first rgoized seizure and changes over the
following 3 years. Epilepsy Behav. 2011;21(4):373-8

[25] Osungbade KO, Siyanbade SL. Myths, misconoegti and misunderstandings about
epilepsy in a Nigerian rural community: implicat®ofor community health interventions.

Epilepsy Behav. 2011;21(4):425-9
[26] Baskind R, Birbeck G. Epilepsy care in Zamlaastudy of traditional healers. Epilepsia.

2005;46(7):1121-6
[27] Berg AT, Loddenkemper T, Baca CB. Diagnostaags in children with early onset

epilepsy: impact, reasons, and opportunities taavg care. Epilepsia. 2014;55(1):123-32
[28] Kim EH,Ko TS. Cognitive impairment in childhood onepilepsy: up-to-date

information about its causes. Korean J Pei 2016;59(4):155-64

[29] Ruiz Jdel C, Quackenboss JJ, Tulve NS. (ibutions of a Child's Built, Natural, and
Social Environments to ThecGenere Cognitive Ability: A Systematic Scoping Review. Blo
One. 2016;11(2):e0147741

[30] Scharfma HE, MacLuskyNJ. Sex differences in the neurobiology of epilepay

preclinical perspective. Neurobiol C 2014;72 Pt B:180-92



[31] Berg AT, Zelko FA, Levy SR, Testa FM. Age atset of epilepsy, pharmacoresistance,

and cognitive outcomes: a prospective cohort stiNdurology. 2012;79(13):1384-91
[32] Kaputu-Kalala-Malu C. Epilepsies et crisesl@pliques aigués chez I'enfant en Afrique

subsaharienne: défis et espoirs. PAMJ. 2016;23:58



