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Abstract

Objective: The paper aims to study the prevalence of depression in epileptic children and adolescents byreviewing the existing literature, looking for any association between depression in these children and theirdemographic or seizure related factors to highlight the potential risk factors for depression in epilepticchildren.
Methods: A search of MEDLINE, NLM Gateway, Ovid and EMBASE was carried out to study original Englishlanguage articles published during the last 15 years, focusing on only epileptic children and adolescents,studying of depression as comorbidity of epilepsy, and describing demographic and epilepsy-related factorsassociated with depression.
Findings: The 11 articles included in this study have reported data on 1095 epileptic children aged 4-19 yearsold and showed that the prevalence of depression has continued to be very common in epileptic children andadolescents, ranged from 5.2% to 39.6%. On the whole, the findings did not support the presence of anassociation between depression and demographic or seizure variables in children.
Conclusion: Pediatricians and other physicians working with epileptic children should have a high index ofsuspicion for depression as a comorbid condition in children with epilepsy. Early diagnosis and morecomprehensive packages of care for depression in epileptic children will enable them to have a better qualityof life.
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IntroductionEpilepsy is one of the common problems inchildren. The occurrence of two unprovokedseizures more than 24 hours apart could indicatethe presence of an epileptic disorder[1]. Most casesof epilepsy are managed efficiently by medication,and afflicted children have normal IQ and areexpected to have a normal life. However, these

children need to be carefully monitored forpsychopathology and learning disability, as both ofthese are more common in epileptic children thanin the general population[1,2].Depression is one of the most commonpsychiatric disorders in epileptic children[3]. Theprevalence of depression in the pediatricpopulation according to the Isle of Wight studywas 0.2% in 10 year olds and 2% in 14 year olds[4].
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More recent studies have reported higher rates of1-5 percent among children and adolescents[5].The prevalence of depression among children withepilepsy in different worldwide studies variesfrom 23% to 33%[6-9]. Psychosocial risk factors ofdepression in epilepsy include the fear of seizure,perceived stigma, learned helplessness andpessimistic attribution, and decreased socialsupport. Biological risk factors include familyhistory of mood disorder, left sided focus andfocus in temporal or frontal lobe[2].In recent years, diagnosis of depression haschanged due to the refinements in the diagnosticcriteria of depression in ICD-10 and DSM-IV.According to these criteria symptoms ofdepression should persist at least for 2 weeks,with core symptoms being present during mostdays[5]. The diagnosis of depression in childrenand adolescents is mainly clinical. However manyresearchers have used various screening tools andrating scales to diagnose and quantify depression.The aim of this study was to evaluate theprevalence of depression in epileptic children andadolescents by reviewing the existing literature.We also compared the findings of those studiesindicating an association between depression inepileptic children and their gender, age, type ofepilepsy, duration of epilepsy, age of onset and thenumber of antiepileptic drugs (AED) used. From aclinical perspective, we attempted to highlight thepotential risk factors for depression in epilepticchildren, with a view to increasing the awarenessof clinicians, and improving the diagnosis andmanagement of depression among these patients.Although there are a number of comprehensivereview articles on the subject, most of them dateback to at least 6 years ago. On the other hand, thechanges in the diagnostic criteria of depressionsince the introduction of ICD-10 and DSM-IV in themid-1990s, and the introduction of newgenerations of AEDs within the past 15 years havehad a considerable impact on the clinicalpresentation, diagnosis and management ofdepression in epileptic children. The studytherefore has intended to review the originalarticles published in the last 15 years in order toreflect recent changes in the prevalence ofdepression among children with epilepsy.

Subjects and MethodsA search of MEDLINE, NLM Gateway, Ovid andEMBASE was carried out using the keywords
epilepsy, epileptic, depression, depress, child,
children, adolescent, psychiatric comorbidity and
seizure. The search was limited to Englishlanguage papers published during the last 15years. The original articles which studied onlyepileptic children and adolescents, evaluateddepression as the comorbidity of epilepsy, anddescribed demographic and epilepsy-relatedvariables associated with depression in epilepsy,were included in this study.The literature search resulted in 38 studies thatmet the criteria to varying extents. Initially, 100studies were identified that addressed depressionin individuals with epilepsy. However, 62 studieswere excluded as they focused on depression ascomorbidity in adults. Of the 38 studies included,those mentioning depression as only a componentof the affective or emotional comorbidity ofepilepsy - rather than a distinct condition - wereexcluded. Of the remaining 20 articles, a further 9were excluded due to being review articles andmeta-analyses, leaving 11 articles for final review.The references of the initially qualifying 38articles were also reviewed in order to find furtherrelevant studies, yielding no new results.

FindingsThe main 11 articles included in this studyreported data on 1095 epileptic children andadolescents aged 4-19 years. All studies weredesigned as cross-sectional studies, however theywere characterized by considerable variability inthe population setting and sample sizes(max=173; min=35). The number of female andmale participants in most studies to be almostsimilar (Fig 1). Researchers assessed the childrenby standard measures of depression in child andadolescent according to the Diagnostic andStatistical Manual of Mental Disorders (DSM) orInternational Classification of Diseases (ICD)criteria. The detailed specific features of the
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Fig. 1: Sample size in 11 studies
articles are summarized in Table 1. The results areorganized into two main categories: firstly theprevalence of depression, and secondly, thefactors associated with the development ofdepression in epilepsy; bearing in mind theinterdependence between the two. Prevalence ofdepression among children with epilepsy: Reviewof the papers showed that the prevalence ofdepression among epileptic children andadolescents aged 4-19 years, ranges from 5.2%[10]to 39.6%[11]. The rate of depression in referralcenters for epilepsy has been extremely higher inone study[12]. They showed more than 70% of allreferred epileptic children have suffered from apsychiatric disorder, with the most common beingdepression at the rate of 36.4%. Another study[10]showed that most of the depressed children hadco-morbidities of disruptive (28%) or anxiety(3.5%) disorders. Children with co-morbid

affective/anxiety or disruptive disorders weremore likely to suffer from depression thanchildren with only mood disorders. Suicidalideation among epileptic patients was 20% and 12times more common in patients with co-morbidanxiety/depressive or disruptive disorders.Interestingly, the rate of depression in epilepticchildren with or without suicidal ideation was thesame[10]. One of the remarkable findings of thisreview was the results of Turky et al study[11] in2007. They showed that according to the results ofparent-report measures, 39.6% of children withepilepsy were depressed; while based on self-rating scales this rate was 23.1% (Fig. 2).
Demographic and epilepsy related factors and
depression prevalence: Regarding demographicfactors of samples, only two studies found acorrelation between gender and the rate ofdepression[10,11]. They indicated that females with

Fig. 2: The number of depressed cases among epileptic patients
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epilepsy were more likely to have depression thanmales. Considering the age as a risk factor fordeveloping depression, three studies have statedthe tendency to developing depression is higher inepileptic adolescents and older age groups[9,10,12].Epilepsy-related factors including seizureduration, age of onset, type of epilepsy, and thenumber of AEDs used by epileptic children werestudied by reviewing the eleven studies. Only twostudies stated longer duration of epilepsy to be alikely correlated factor for developing depressionin children[9,13]. Four studies in this review showedthat focal epilepsy was more significantlyassociated with depression than generalizedepilepsy[10,12-14]. The association between thedevelopment of depression in epileptic childrenand polytherapy with anti-epileptic drugs wasfound in three studies[9,13,15].
DiscussionClinical investigations and other research studiesduring the last two decades have revealed thatdepression is one of the most frequentpsychopathologies among epileptic individuals.Moreover, a number of risk factors and comorbiddisorders have been found that may impact therate of depression in epileptic children. Theresults of the current study show that theprevalence of depression among epileptic childrenand adolescents ranges from 5.2%[10] to 39.6%[11].Caplan et al stated that epileptic children havecomorbid psychiatric problems, and theprevalence of comorbid depression and disruptivedisorders in these patients is 28.5%[10]. The widerange of prevalence and inconsistency of theresults may be related to several factors. Firstly,different methods for assessing depression havebeen used, e.g. structured or semi-structuredinterviews, self report scales such as CDI, orparent rated measures such as SDQ or DISC-IV(Table 1).In one study, Turky et al[11] reported the rate ofdepression according to parent-rated instrumentsto be 39.6%, whereas in the self reportassessments for the same sample it was 23%. Thisdiscrepancy could reflect the possibility that somechildren may not be fully aware of the impact of
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Fig. 3: The prevalence of depression in 11 studies
seizure on their lives. Secondly, different samplesizes - ranging from 35 in some studies[9,16] to 173in another[8] - and dissimilar designs of studies, aswell as various methods of recruiting of samplescould affect the results. Some patients wererecruited from community[8] while some othersfrom tertiary or referral centers[12]. Lastly, thetime of the study can be important, as theprevalence of depression has increased in parallelwith the recent changes in diagnostic criteria ofICD-10 and DMS-IV (Fig. 3). Regarding demo-graphic factors e.g. age and gender of samples,Caplan et al[10] indicated that there has been atendency for epileptic patients with affective andanxiety disorders to be female (63% vs 43%),however, the correlation was not significant.Turky et al[11] showed that female gender was anindependent predictor for depression in epilepticsubjects (73.7% vs 26.3%, P=0.04). Although theliterature suggests that adolescent girls areathigher   risk   of   depression than boys in generalpopulation, this review does not find such anassociation to be consistent in epileptic children.Some research has shown that psychosocial andbehavioral problems are more likely in epilepticgirls than boys, especially in adolescents[17]. Thisseems to be accounted for by girls being morerealistic than boys, and boys being usually moreoptimistic. In adolescents depression andemotional disorders measures are mostly self-rated and based on own perception and self-concept of participants. Therefore, girls may self-score higher than boys on depression assessment.On the whole, this review could not find acorrelation between the rate of depression andgender in epileptic individuals.

With regard to age as a risk factor fordepression in epileptic children, Caplan et al[10]stated that in epileptic children with anxiety andaffective disorders, those with depression were inthe older age group; however the relation was notsignificant. In Oguz et al study[9] depression wassignificantly more frequent in 12-18 year oldsthan the 9-11 year old group (P<0.05). Thome-Souze et al[12] showed that depression has beendiagnosed in 75% of epileptic adolescents (13-17years) compared to 25% in epileptic children aged<6 years (P<0.0001). Other studies in this reviewdid not confirm age as a risk factor for depression.Differences between the results of these elevenstudies may be related to the use of variousmeasures for depression screening by differentresearchers. Some studies measured depressionusing a parent report scale, especially for youngergroups. With depressive disorders generallycategorized as internalizing conditions, it is likelythat parents are not aware of the depressivenature of their children’s symptoms. This suggeststhat children are more accurate reporters ofinternalizing problems, including depression, thanparents.Seizure-related factors including seizureduration, type of epilepsy, age of onset, and thenumber of AEDs used by epileptic children wereevaluated in all 11 studies, and different resultsemerged. Considering the duration of epilepsy,Oguz et al[9] indicated that in epileptic childrenwith seizure duration longer than 3 years,depression is more likely to develop (P<0.05). Asimilar finding by Roeder et al[13] showed thatlonger duration of epilepsy increased the severityof depressive symptoms. In contrast, Jones et al[14]
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indicated that children with recent onset epilepsypresented a higher rate of depressive disorderscompared to controls (22.6% vs 4%, P=0.01).Some of children with epilepsy (45%) showedsome degrees of psychiatric disorders before theirfirst seizure, of which 20.8% had depression. Theauthors stated that the rate of depression did notdiffer before and after the presence of seizure,suggesting underlying factors other thanchronicity of epilepsy or AEDs may increase therisk of psychopathology. In our review, theassociation of depression with duration ofepilepsy was found to be inconsistent. Severalfactors including different rating scales anddiagnostic measures, different sample sizes anddifferent study designs may have contributed tothis discrepancy. Rather uniquely among reviewedstudies, Oguz et al divided the cases into twogroups according to duration of epilepsy (less than3 years, and more than 3years), which probablyinfluenced the results and showed a higher rate ofdepression in the longer duration group.We could not find any correlation betweendeveloping depression and age of onset of seizuresin this review. However, studies on populationbased sample of epileptic children showed thatchildren with early onset epilepsy (<4 years) aremore likely to have behavioral problems(P<0.001)[18]. These children did not developedepressive symptoms and their behavioralproblems can be explained by long term use ofanti-epileptic drugs.Regarding the association of depression withthe type of seizure, Roeder et al showed thatdiagnosis of focal seizures was correlated withsevere depressive symptoms (P<0.05) in 96participants[13]. Three other studies stateddepression and other psychiatric disorders to bemore frequent in children with focalseizure[10,12,14]. However, the whole results of ourreview did not support this association, whichmay reflect different sample sizes and differentages of participants, as well as various methods ofmeasuring depression used by the researchers.Finally, a few studies showed the associationbetween depression and the number ofantiepileptic drugs. Roeder et al[13] stated thatgreater number of AEDs was independentlyassociated with severe symptoms of depression,suggesting the number of AEDs to be a risk factorfor undetected symptoms of depression. Oguz et

al[9] stated that depression was significantly higherin patients receiving more than one AED,compared to monotherpay (P<0.05). There arenumerous studies in the literature investigatingthe effect of AEDs on cognitive function orbehavior in elipleptic children, although theresults are quite contradictory[19]. Establishing anassociation between AEDs and the symptoms ofdepression in epileptic children was found to befraught with difficulties; due to side effects ofAEDs immitating the symptoms of depression orbehavioral problems, e.g. sleep problems, changein appetite, concentration difficulties orpsychomotor retardation[10]. Plioplys[20] statedthat the depressogenic effect of AEDs cannotexplain development of depression in children perse; suggesting this effect to be related to the sideeffects of individual drugs. More specifically, Brentet al[21] showed an association between depressionand phenobarbital compared to carbamazepine,and demosntrated a much higher prevalence ofmajor depression (40% vs 4%) in epilepticchildren treated with phenobarbital. Overall, itseems that the effect of AEDs on the developmentof depression needs further investigation.

ConclusionIn this study we reviewed the original articlespublished in the past 15 years on the prevalence ofdepression in epileptic children and adolescents,and its association with demographic and seizurevariables. Our study shows that depressioncontinues to be very common in epileptic childrenand adolescents, indicating that pediatricians andother physicians working with epileptic childrenshould have a high index of suspicion for thiscomorbid condition. Clearly, better preventivestrategies, early diagnosis and morecomprehensive packages of care for depression inchildren with epilepsy will enable them to have abetter quality of life.The results, on the whole, do not support thepresence of an association between depressionand age, gender, duration of epilepsy, type ofepilepsy, time of onset and the number of AEDsused in children and adolescents, although a fewstudies found a significant association for
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depression and some of the above mentionedfactors. In the last decade newer generation ofAEDs with differing side effect profiles, have beenused extensively in children. Some of these newAEDs are now used as anti-depressant or anti-anxiety agents in adults but it is not clear how theyaffect emotional state of epileptic children. Furtherstudies, in particular randomized clinical trialsfocusing on particular new AEDs are needed toclarify the ambiguities arising from polypharmacy.Uncertainties due to the changing pattern ofcoping strategies in children, especially during thepre-pubertal and early pubertal period, could besimilarly elucidated by studying specific age sub-groups.
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