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Abstract 

Objective: To study the role of iron deficiency as a risk factor for Simple febrile seizure. 

Methods: This case-control study evaluated 50 children aged 6-60 months with first episode of simple febrile 

seizure (cases) and 50 age and sex matched children with febrile illness but without convulsion (controls) from 

the Pediatric ward of a peripheral state medical college& hospital. Iron deficiency anemia was assessed in all 

participants by measuring Hemoglobin concentration (Hb %), Mean corpuscular volume (MCV), Mean 

corpuscular hemoglobin (MCH) and serum ferritin level. 

Results: The mean serum ferritin level (µg/L) was significantly lower in cases (24.81±9.04) as compared to 

controls(47.29±8.33) with P<0.001; patients with febrile seizure were 6.303 times more likely to have iron 

deficiency anemia compared to controls. 

Conclusions: Findings suggest that a considerable percentage of children having first episode of simple febrile 

seizure suffer from iron-deficiency anemia and it can serve as a reinforcing factor for the febrile seizure in 

children. 
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I. Introduction 

Febrile seizure is defined as “an epileptic seizure ... occurring in childhood after age 1 month, 

associated with a febrile illness not caused by an infection of the CNS, without previous neonatal seizures or a 

previous unprovoked seizure, and not meeting criteria for other acute symptomatic seizures” [1]. Febrile seizure 

is the most common convulsive disorder in children which strikes 2% to 5% of children between 6 to 60 months 

of age [2]. Because of its association with later epilepsy, various studies have attempted to identify the risk 

factors [3,4]. 

Iron is needed for metabolism of several neurotransmitters and for myelination. In India 70% of 

children between 6-59 months are anemic [5] with more than half attributed to iron deficiency anemia (IDA) 

which overlaps with the peak incidence of simple febrile convulsion i.e 14-18 months. 

Pisacane et al. [6] reported that low iron level is associated with febrile seizure in children below 

2years whereas Kobrinsky et al. [7] reported that iron deficiency raises the threshold for seizures. Considering 

the contrasting results the present study was conducted to compare the iron deficiency anemia in the simple 

febrile seizure children to those in the febrile patients without convulsion. 

 

II. Materials & Methods 
A case-control study was conducted from June 2015 to November 2015 in pediatric department of 

Bankura Sammilani Medical College, West Bengal. Fifty consecutive children aged 6 months to 5 years, 

admitted to the Pediatric ward with first episode of simple febrile seizure were enrolled as cases. Simple febrile 

seizures were defined as primary generalized seizures that lasted for less than 15 minutes and did not recur 

within 24 hours [8]. Children with previous febrile/ afebrile seizures, central nervous system infections, chronic 

neurodevelopmental problem, hematological problems or on iron therapy were excluded. A control group 

(n=50) was selected from age and sex matched children admitted with febrile illness (fever duration < 3days) 

including respiratory infections or acute gastroenteritis but without seizures and without iron supplements. After 

informed consent, detailed history was taken and physical examination was done.  Estimation of hemoglobin 



Iron Deficiency Anemia: A Probable Risk Factor For First Episode of Simple Febrile Seizure 

DOI: 10.9790/0853-1507121214                               www.iosrjournals.org                                               13 | Page 

(Hb), mean corpuscular volume (MCV), mean corpuscular hemoglobin (MCH) (by automated hematology 

analyzer) and serum ferritin (Microwell Elisa) was done in all participants. Iron deficiency anemia was defined 

as hemoglobin <11g /dL, MCV <70 fl, MCH <27 pg and serum ferritin <25-50 μg/dL [9,10]. Cases and 

Controls were compared in respect of age, temperature at admission, anthropometric variables, Hb%, MCV, 

MCH and serum ferritin both as continuous and as dichotomous variables. Microsoft Office Excel was used for 

data entry and IBM SSPS version 22 was used for statistical analysis of data. 

 

III. Results 
Over a period of 6 months, 100 children aged 6 months to 5 years fulfilling the inclusion criteria, were 

considered for the study. Demographic data and hematological parameters of cases and controls are depicted in 

Table 1. Majority of children with first febrile seizures (72%) were below the age of two years. Mean age of 

cases were 19 months. 62% of them were females with female to male ratio being 1.6:1.  32 out of 50 cases had 

iron deficiency anemia (64%), where as 11 out of 50 controls were found to have iron deficiency anemia (22%) 

with an odd’s ratio of 6.3 (Fig.1). The difference in relation to iron deficiency anemia among the two groups 

was significant (P<0.05). 

Serum ferritin level was also significantly lower in cases (24.81±9.04) than control group (47.29±8.33) 

with P value <0.002. Frequency of iron deficiency anemia with respect to cause of fever among cases & controls 

are depicted in Table 2. Upper respiratory tract infection was the most common cause of fever in 54% cases 

followed by gastroenteritis, viral fever, urinary tract infection and dengue in that order.  

 

IV. Figure and Tables 

Table 1:  Demographic data and hematological parameters  of cases & controls 

 

 

 

 

 

 

 

 

Able 2. Frequency of iron deficiency anaemia with respect to cause of fever among cases &         

controls 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Iron Deficiency Anemia among cases & controls with a odd’s ratio of 6.303 

 

Parameters Cases(50) Controls(50) P-value 

Age(in months) 19.18±8.04 18.56±7.42 0.69 

Temp. at admission(in ºC) 38.52±0.22 38.61±0.23 0.06 

Height(cm.) 81.68±7.09 82.23±7.06 0.69 

Weight (kg.) 10.87±1.77 11.28±1.75 0.25 

Hb(g/dl) 10.42±0.83 11.27±0.94 <0.01 

MCV(fl) 70.02±5.75 83.20±5.08 <0.01 

MCH(pg) 20.36±2.33 26.64±2.82 <0.01 

Serum ferritin(µg/l) 24.81±9.04 47.29±8.33 <0.01 

Cause of fever            No. of 
cases 

 

 

 

Iron deficiency 
anemia 

No.of  controls Iron deficiency anemia 

URTI 27(54%) 17(62.96%) 25(50%) 2(18.18%) 

Gastroenteritis 10(20%) 9(40%) 12(24%) 7(63.63%) 

Viral fever 7(14%) 3(42.85%) 8(16%) 0 

UTI 4(8%) 2(50%) 4(8%) 1(9.09%) 

Dengue fever 2(4%) 1(50%) 1(2%) 1(9.09%) 

Total 50 32 50 11 



Iron Deficiency Anemia: A Probable Risk Factor For First Episode of Simple Febrile Seizure 

DOI: 10.9790/0853-1507121214                               www.iosrjournals.org                                               14 | Page 

V. Discussion 

Iron deficiency was found to be a significant risk factor for first episode of simple febrile seizures in 

our study, the risk becomes nearly six times (odds – 6.303; 95% CI of 4.197-9.466) for simple febrile seizures in 

cases as compared to control group. 

In the case-control study done by Pisacane et al. [5] with 146 cases and 293 control, with age of 6-24 

months, reported a significantly higher rate of iron deficiency anemia among children with first febrile seizure 

than control (odd’s ratio=3.3, 95% CI of 1.7-6.5). In the study done by Daoud et al. [11] mean plasma ferritin 

level was significantly lower in the cases (29.5 µg/l) than in the controls (53.3 µg/l) (P=0.001). Others measures 

of iron status were also lower among first febrile seizures patients, but the difference didn’t reach statistical 

significance. Study done by Kumari et al. [12] found highly significant association between iron deficiency and 

simple febrile seizures.  Crude odds ratio was 5.34 (CI 3.27- 8.73, P<0.001) and adjusted odds ratio in the 

logistic regression analysis was 4.5 (CI 2.69- 7.53, P <0.001). Similar observations were made in a previous 

study by Vaswani et al. [13]. The mean serum ferritin level was significantly low in children with first febrile 

seizures (31.9 µg/l) as compared to controls (53.9 µg/l) (P=0.003). However, no significant difference was noted 

in the mean hemoglobin values of cases (9.4 ± 1.2 g/dL) and controls (9.5 ± 1.0 g/dL) or in the mean value of 

MCV (P=0.89) and MCH (P=0.71). In our study, iron deficiency was diagnosed by Hb, MCV, MCH and serum 

ferritin; all four parameters were significantly reduced among cases compared to controls.  

Our study has some limitations. As it was a hospital based study actual data may vary in a community setting. 

Iron deficiency and convulsion may be seen in lead poisoning but lead level was not determined in our study 

participants.  

 

VI. Conclusion 
 Children with first episode of simple febrile seizures are almost six times likely to have iron deficiency 

anemia as compared to children with febrile illness without seizures. Iron deficiency anemia can be considered 

as a modifiable risk factor for simple febrile seizures in children between 6 months to 5 years. Early detection 

and timely correction of iron deficiency may help in preventing simple febrile seizures in children but larger 

studies are needed before routinely recommending iron in simple febrile seizures. 
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