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Abstract: One million people live with epilepsy in Indonesia. The using of antiepileptic drug for the long time can affect the 

nutritional and growth profile among children with epilepsy. The purpose of this study is to determine the characteristics of 

nutritional profile among children with epilepsy at Sanglah Hospital Denpasar. This study is an observational retrospective 

study using a descriptive design that examined the nutritional profile among hospitalized children with epilepsy at the pediatric 

neurology ward at Sanglah Hospital, Denpasar. This study was done retrospectively based on secondary data since January 1, 

2017 until December 31, 2019, with 95 samples population were collected. The mean age of sample population was 5,4 years 

(SD±4.3) with majority samples were male 60 children (63.1%) and female were 35 children (36,9%). The majority of samples 

had general epilepsy 59 children (62.1%), followed by focal epilepsy 23 children (24.2%) and general combined focal epilepsy 

13 children (13.7%). In this study, the most common etiology of epilepsy were idiopathic 53 children (55.8%), followed by 

structural 30 children (31.6%), infection 8 children (8.4%), immunology and metabolic 4 children (4.2%). The most of sample 

population had normal nutritional status based on waterlow method (weight for height) was 55,4% and height for age was 

74,7%. However, there were increasing number of overweight/obesity was 14 children (14,7%) with history of prolonged anti 

epileptic drug more than 12 month that using phenobarbital, phenytoin, and valproic acid for medication. The short stature was 

noted among 24 children (25,3%) of samples, with history of phenobarbital, phenytoin and carbamazepine medication. Sample 

population with moderate of protein energy malnutrition was 8 children (8.4%) with dysfunction of oromotor. We conclude 

that almost children with epilepsy at Sanglah hospital had normal nutritional status and height stature. However regular follow 

up of antropometric status and diagnostic serum calcium, and folic acid should be done for early detection of overweight and 

obesity along with short stature. 
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1. Introduction 

Epilepsy is the most common brain disease and it 

frequently affects growth, developmental milestones and 

nutritional profile among children. Based on World Health 

Organization (WHO) revealed that almost 70 people live 

with epilepsy, and epilepsy cases that need for therapy are 

8.2 per 1000 children [1]. Incidence cases of epilepsy has 

increased in many development countries and reach 40 cases 

per 100.000 children every year [1, 2]. Study by Wieser in 

2000 found that Indonesia is one of country with increasing 

number of epilepsy cases [3]. Incidence of epilepsy cases is 

3,9-5,6 per 1000 people with almost 1.1 millions people live 

with Epilepsy in Indonesia (Hui, 2004) [4]. Study by Hui, in 

2004, found that majority cases of epilepsy more frequent in 

children compared to adult and the most of cases occur below 

1 year old. 

Based on International League Against Epilepsy (ILAE) 

2017, epilepsy is defined as a disease with symptom 

minimum of 2 episodes of unprovoked seizure occur more 

than 24 hours interval, or one episode of unprovoked seizure 

that has possibility of recurrence more than 60% within 10 

years [5]. The management for epilepsy is very challenging 

because the duration therapy need more than 1 year and need 
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adequate compliance from the children affected. The quality 

of life for children with epilepsy become an important factor 

to be discussed because it has affected many life aspects such 

as growth, developmental milestones and nutritional profile 

[4, 5]. 

The characteristics of nutritional profile among children 

live with epilepsy is still being discussed whether the disease 

itself could make obesity, or malnutrition. Pediatric nutrition 

management has an important role because the complication 

of nutritional status depend on duration management of oral 

antiepileptic medication [6, 7]. Based on study by Teng Yeow 

Tan, et al, found that long duration of antiepileptic drugs can 

be associated with increasing risk of obesity and 

atherosclerosis [8]. Study by Guo, in 2001, revealed that long 

duration therapy of antiepileptic drugs resulting in 

abnormality of bone metabolism such short stature, rickets 

disease, and osteomalacia [9]. The mechanism of oral 

antiepileptic drugs in abnormality of bone metabolism will be 

discussed. 

This study has a purpose for understanding the nutritional 

characteristics of children with epilepsy that hospitalized in 

Sanglah Hospital, Denpasar. Thus, we can get essential 

information and has a basic knowledge for further study in 

management patient with epilepsy. 

2. Method and Material 

This research is an observational retrospective study using 

descriptive design with data will be shown as characteristics 

of nutritional profile among children with epilepsy that 

hospitalized in Sanglah Hospital Denpasar. The data was 

achieved, and conducted by taking samples from inpatient 

medical records in pediatric medical record installation in 

Sanglah Hospital Denpasar during January 2017 until 

December 2019 or until the minimum sample population 

fulfilled. 

The inclusion criteria sample population of this study are 

children with epilepsy disease diagnosed by ILAE criteria 

2017 [10], aged 1 month until 18 years old that hospitalized 

at Neurology ward in Sanglah Hospital. The exclusion 

criteria were children with lack of follow up, incomplete 

medical record and with underlying medical condition such 

congenital heart disease, immunocompromise disease (HIV, 

TBC, Leukemia and Malignancy). The sample size was 

calculated using proportion estimation samples with 

prevalence malnutrition in children with epilepsy was 52%, 

the determination of accuracy was 10%, and Z alpha was 

1,96. The minimum sample was obtained 95 subjects. 

The data analysis was performed using SPSS 23
rd

 edition, 

to describe the characteristics of subjects and variables. The 

category variables are presented in terms of number and 

percentages. The data is presented in narrative and table 

form. This study has obtained ethical clearance from The 

Research Ethics Commision of the Faculty of Medicine 

Udayana, No: 1224/UN14.2.2.VII.14/LT/2020 and research 

permit from Sanglah Hospital, No: 

LB.02.01/XIV.2.2.1/209/8/2020. 

3. Result 

This study had collected minimum number of samples 

population, namely 95 samples within period of January 

2017 until December 2019. Based on age, we obtained mean 

age of sample population was 5,4 years old (SD±4.3years), 

with majority subjects are male 60 children (63,1%), and 

female 35 children (36,9%). The epilepsy type were general 

epilepsy 59 children (62,1%), focal epilepsy 23 children 

(24,2%), and epilepsy focal combined general 13 children 

(13,7%). Based on etiology, majority subjects is idiopathic 53 

children (55,8%), followed by etiology structural 30 children 

(31,6%), etiology infection 8 children (8.4%), and etiology 

immunology with metabolic 4 children (4,2%). 

Table 1. Charateristics of Subjects. 

Characteristics (N) % 

Total subjects 95 

Age (years) Mean ± SD 5.4 ±4.3 

Gender  

Male (60) 63.1 

Female (35) 36.9 

Type of Epilepsy  

Epilepsy general (59) 62.1 

Epilepsy fokal (23) 24.2 

Epilepsy general fokal (13) 13.7 

Etiology of Epilepsy  

Etiology idiopathic (53) 55.8 

Etiology structural (30) 31.6 

Etiology infection (8) 8.4 

Etiology immunology (2) 2.1 

Etiology metabolic (2) 2.1 

The determination of nutritional status in this study, using 

waterlow method with weight for length/height using WHO 

2006 by Z score or CDC curve 2000. The result revealed 

children with epilepsy with normal nutritional status were 53 

children (55,8%), mild protein energy malnutrition were 20 

children (21,1%), moderate protein energy malnutrition were 

8 children (8,4%), overweight were 8 children (8,4%), 

obesity were 6 children (6,3%), as attached in table 2. 

Table 2. Nutritional Status Children with Epilepsy in Sanglah Hospital. 

Nutritional Status Total Case Percentage (%) 

PEM Moderate 8 8.4 

PEM Mild 20 21.1 

Normal 53 55.8 

Overweight 8 8.4 

Obesity 6 6.3 

Total 95 100.0 

*PEM: Protein Energy Malnutrition. 

The determination of nutritional status using waterlow 

method, we found mean of weight for length/height 99% 

(SD±18.8%) thus we can conclude that majority of subjects 

population were normal nutritional status, as attached in table 2. 

Based on normal distribution curve as attached in figure 1, 

children with epilepsy that hospitalized in Sanglah Hospital 

with normal nutritional status, more than 50% of subjects 

population. 
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Figure 1. Distribution Normal Curve Weight for Length/Height (Waterlow Method). 

The determination of body mass index (BMI) for this 

study was done and revealed mean BMI 17,8 kg/m
2
 

(SD±4,89). The determination of length/height for age was 

done and revealed that majority 71 subjects (71,4%) had 

normal height status, 2 children were stunted (2,1%), 22 

children were severe stunted (23,2%), as attached in table 3. 

Table 3. Height Status For Children with Epilepsy in Sanglah Hospital 

 Total Percentage (%) 

Normal 71 74.7 

Stunted 2 2.1 

Severe stunted 22 23.2 

Total 95 100.0 

 

4. Discussion 

This study revealed that majority of children with epilepsy 

that hospitalized in Sanglah Hospital had normal nutritional 

status 53 children (55,8%), and 71 children (74,7%) had 

normal height status. There were some concern in this study 

that subjects with overweight and obesity nutritional status 

were 14 children and there were 24 children (25,3%) had 

stunted condition 

The growth status in children is affected by many factors 

such ethnicity, hormone, psychosocial, nutritional, chronic 

and chronic disease [11, 12]. Study by Fernandez found that 

patient with epilepsy had probability for having overweight 

and obesity condition, 66,7%, and 88,4%, because of 

increasing of intake calorie and protein almost those subjects 

[13]. In this study, we found almost subjects 55,8% had 

normal nutritional profile because of adequate intake calorie 

and protein, meanwhile mild and moderate malnutrition were 

found because of presence underlying condition that affected 

oromotor function among subjects. Study by Suwarba found 

that abnormalities in growth and developmental milestones 

had been found approximately in 25% case which 39% case 

had cerebral palsy. Thus, the etiology symptomatic and 

structural epilepsy is a substance that can influence the 

nutritional outcome patient with epilepsy [14]. In this study, 

almost subjects with mild to moderate malnutrition had 

structural problem were 31,6%, thus feeding management 

should be done by orogastric tube feeding. Moderate 

malnutrition occured in 8 subjects with infection meningitis 

condition 1 child, global developmental delayed 3 children, 

agenesis corpus callosum 1 child, hydrocephalus 

communicans 1 child, and neuroblastoma 1 child. For those 

subjects, the feeding management were using orogastric-
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nasogastric tube feeding, thus nutritional therapy could not 

be optimalized due to poor compliance of care giver or 

parents. 

In this study, there were 14,7% subjects had overweight 

and obesity. Study by Elliot et al, found that patient with 

epilepsy has metabolic and cardiovascular complication [15]. 

It was affected by majority of female and types of anti 

epileptic drug that given to the patient [16]. Study by Teng 

Yeow Tan et al, found that long time management using 

antiepileptic drug can be associated with increasing risk of 

obesity and atherosclerosis [8]. It was caused by using oral 

antiepileptic drug in the long time, more than 12 months, 

could increase homocysteine serum and decrease folic acid 

serum. The medication that can affected the homocysteine 

and folic acid level are valproic acid, phenytoin, 

carbamazepine, and phenobarbital [16,17]. In this study, we 

found that 14 subjects that treated more than 12 months of 

duration oral antiepileptic drug namely phenytoin, 

carbamazepine, phenobarbital and valproic acid, as attached 

in Figure 2. 

 
Figure 2. Type of Antiepileptic Drugs (>12 Months) and Nutritional Status. 

Study by Verroti, et al, found that increasing metabolic 

effect was occurred in using valproic acid, with the same 

mechanism, valproic acid can decrease folic acid and 

homocysteine [17]. The high level of homocysteine can 

induce oxidation process, disruption of endothelial cell and 

finally resulting in atherosclerosis. The mechanism 

autooxidation can increase the production of relative oxygen 

and prothrombin inside the blood vessel. Study by Biton, et 

al, found that long time management of antiepileptic drugs 

can induce atherogenesis in obesity through the mechanism 

of microinflammation inside the blood vessel, that caused by 

high level of cholesterol, low density cholesterol [18]. It is 

strengthen by Gaspari that anti epileptic drugs may cause 

body weight changes which 75,6% recorded a weight gain 

using carbamazepine and valproic acid for anti epileptic drug 

[19].  

The determination of anthropometric status based on 

height/length for age, there were 24 children (25,3%) had 

stunted and severe stunted status with below third percentiles 

based on CDC curve 2000 or Z score less than 2 standard 

deviation [11]. As attached in figure 3, management 

monotherapy oral antiepileptic drugs was associated with 

stunted condtion were phenobarbital and phenytoin 8 

children (33,3%), carbamazepine 2 children (11,1%), 

combination therapy (phenobarbital-carbamazepine, 

phenobarbital-valproic acid, phenytoin-valproic acid) 1 child 

each (5,6%). Study by Valmadrid C, et al, showed that patient 

with epilepsy that was given oral antiepileptic drugs can 

increase the possibility of bone fracture, low bone mineral 

density, bone metabolic disease, and short stature [20]. In 

those study, 1000 subjects population adult and children were 

included, with 28% adult subjects and 41% children subjects 

has possibility of bone metabolic problem. It is strengthen by 

study of Guo, et al, in 2001, found that long management of 

epilepsy by using oral antiepileptic drugs can resulting in 

short stature, abnormality of teeth dentition, rickets disease, 

and osteomalacia [9]. The mechanism of bone abnormality is 

caused by increasing catabolism of vitamin D, thus, calcium 

serum level is decreasing. Based on that study, determination 

of folic acid and calcium serum level can be cornerstone for 

understanding the correlation of short stature and epilepsy. 

The strength of this study was 95 subject population were 

obtained which fulfilled the minimum estimation proportion 

sample calculation. It widely can represent and describe the 

characteristics of nutritional profile among children with 

epilepsy. In this study, we concern about not only the 

etiology of epilepsy but also the medication that might 

influence the nutritional status. 



96 Johanes Ari Cahyo Prabowo et al.:  The Nutritional Profile Among Children with Epilepsy at Sanglah Hospital  

 

 

 
Figure 3. Type of Oral Antiepileptic Drugs with Outcome of Stunted Status (%). 

In this study, there were some limitation. The first 

limitation was we could not do the determination of folic acid 

level, homocysteine and calcium serum level among subjects 

because this method of study was retrospective. The second 

was anthropometric evaluation had been done only in one 

time, which it should be observed in the period of 1 to 3 

months [18, 19]. 

We recommend for further study that the evaluation of 

nutritional status should be done prospectively every month 

to three months not only in one time for observing and 

analysing the correlation between antiepileptic drugs and 

nutritional status. 

5. Conclusion 

In this study, we can conclude that almost children with 

epilepsy that hospitalized at Sanglah Hospital had normal 

nutritional and height status. There were increasing number 

of subjects with obesity because of long duration of treatment 

with oral antiepileptic drugs, more than 12 months. There 

were underlying condition that can contribute the possibility 

of mild to moderate malnutrition, especially with etiology of 

structural, such agenesis corpus callosum, hydrocephalus 

communicans, and neuroblastoma. The role of homocysteine, 

folic acid, and calcium serum for affecting the nutritional 

status has been discussed. Using antiepileptic drugs in the 

long time can increasing homocysteine serum and decreasing 

folic acid and calcium serum level. 

Thus, the determination of nutritional status, serum 

calcium, and folic acid serum should be done for evaluation 

of the possible complication such obesity, and short stature. 
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