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Abstract
Background: Febrile seizures are the most 
common type of seizures in children. It is 
prevalent in children aged between 6 
months and 60 months, with an incidence of 
2-5%. On the other hand, iron deficiency 
anemia is the most common hematologic 
disease of infancy and childhood with a 
period of incidence that coincides with the 
time of developing febrile seizures. Therefore, 
it is hypothesized that there is a possible 
association between this two conditions. The 
relationship between iron deficiency anemia 
and febrile seizures had been examined in 
several studies with conflicting results. This 
study was designed to elucidate this 
association. The purpose of this study was to 
determine the association between Iron 
deficiency anemia and febrile seizures in 
children. Materials and methods: In this 
case-control study 80 children with a 
diagnosis of febrile seizures, aged between 6 
months and 60 months who were visited 
Pediatric ward and  Pediatric outpatient 
department of Chattogram Medical College 
Hospital, Chattogram,  during June 2012 to 
may 2013 were enrolled as cases. The control 
group consisted of 80 febrile children without 
seizure and were matched to the cases 

by gender and age. Iron deficiency anemia 
was diagnosed by hematologic investigations 
of hemoglobin value <11g%, serum ferritin 
value <30ng/mL and RDW > 15%. Results: A 
total 36 out of 80(45%) seizure cases had iron 
deficiency anemia whereas, 08 out of 80(10%) 
controls were found to have iron deficiency 
anemia. There was statistical significance of 
difference observed in two groups (p<0.001). 
Univariate risk factor analysis for control 
versus case showed odds ratio 7.364 (3.138 – 
17.279) (95 % CI). The mean serum ferritin 
level of cases and controls were 43.01±29.77 
and 72.36±38.66 (ng/mL) respectively (p<0.001). 
The mean value of HB%, MCV, MCH, and 
RDW% were also found significantly lower in 
the cases than controls (p<0.001). Conclusion: 
Iron deficiency anemia was more frequent 
among children with febrile seizures than 
those with febrile illness alone. The findings of 
this study suggest a positive association 
between iron deficiency and febrile seizures in 
children and screening for Iron deficiency 
anemia should be considered in children 
presenting with febrile seizures. 

Key words
Febrile seizure; Iron deficiency anemia;  Serum 
ferritin.

Introduction
Febrile seizures are the most common seizures in 
children1. Their overall incidence is 2-5% of all 
children1,2. It may occur 25% of all children below 
five years of age3. In Bangladesh among 
hospitalized seizure patient (2 months to 12 years) 
38% are due to febrile convulsion4. Recurrence 
rate of febrile seizures are 30 to 40%5. Children of 
age group 6 months to 5 years are usually 
affected. Age for peak incidence of febrile seizure 
is 14 to 18 months which overlaps with that of 
iron deficiency anemia which is from 6 to 
24months5,6. Independent risk factors for febrile 
convulsions are height of temperature, first or 
second-degree relative with history of febrile and 
afebrile seizures, the number of fever episodes per 
year, maternal smoking and alcohol consumption 
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during pregnancy, and perinatal exposure to 
antiretroviral, developmental delay, infections 
(Influenza A, HHV-6, Metapneumovirus)7,8. Febrile 
seizures have a multifactorial pathogenesis9. Each 
single factor cannot explain seizure generation but 
the association of multiple factors different among 
individuals can trigger febrile seizures10. 

Complications like aspiration can occur during 
each episode of seizures. Febrile seizure episodes 
are frightening and agonizing to the parent and 
child and can cause psychological trauma to 
both11. Children with simple febrile seizure have 
approximately the same risk of developing 
epilepsy by the age of 7 years that is 1%, as does 
the general population. However, children 
suffering from complex febrile seizure, the risk of 
subsequent epilepsy increases 6 to 49%7. 
Complex febrile seizures may have approximately 
2 fold long term increase in mortality probably 
secondary to coexisting pathology8.
Iron deficiency anaemia is one of the most 
prevalent nutritional problem in the world today, 
especially in developing countries and it 
commonly occurs between the age of 6 and 24 
months. In developing countries 46–66% of 
children under 4 years are anemic, with half 
attributed to iron deficiency anemia10. A recent 
study by the Institute of Public Health and 
Nutrition (IPHN) reported a high prevalence of 
anemia across all vulnerable groups, 46% among 
pregnant women, 64% among 6-23 months old 
children and 42% among 24-59 months old 
children11-13.
Iron is a nutritional element not only needed for 
the synthesis of hemoglobin, but is also essential 
for enzymes likemonoamine oxidase, cytochrome, 
peroxidase and catalase, involved in 
neurochemical reactions and it is also important 
for neurological functioning. Such functions 
include neurotransmitter metabolism, myelin 
formation, and brain energy metabolism5,10,14,16. 
Iron deficiency has been associated with 
alterations in synaptic neurotransmitter systems 
including nor-epinephrine, dopamine, serotonin, 
glutamate and gamma-aminobutyric acid7,15. Low 
level of plasma ferritin–which occur in iron 
deficiency may lower the seizure threshold, as 
iron is important for the function and metabolism 
of various enzymes and neurotransmitters present 
in the central nervous system. Fever may worsen 
the negative effects of low plasma ferritin level on 
the brain, and therefore seizures can be triggered7.

Clinically neurological symptoms like poor atten-
tion span, learning deficits, poor memory, delayed 
motor development, behavioral changes and 
breath holding attack caused by iron deficiency 
anemia are well known5. So question arises, is 
there a relationship between iron deficiency ane-
mia and febrile seizures? It is possible that iron 
deficiency anemia may predispose to other neuro-
logical disturbances like febrile seizures in chil-
dren and it is an easily correctable condition. Sev-
eral studies with controversial results have at-
tempted to evaluate the relationship between iron 
deficiency anemia and febrile seizures in different 
areas of the world found that iron deficiency ane-
mia was less common in the febrile seizure group 
than the febrile seizure-free control group16. 

Despite several studies the risk factors for devel-
oping febrile seizure remain largely unknown. 
Keeping in view the prevalence of these two clini-
cal entities as well as difference of opinion in 
available studies, the purpose of the present study 
was to determine the association between iron de-
ficiency anemia and febrile seizures in children. 
	

Materials and methods

This case control study was carried out in Pedia-
tric ward and Pediatric outpatient department of 
Chattogram Medical College Hospital, Chatto-
gram, Bangladesh during June 2012 to May 2013. 
Children aged between 6 months to 60 months 
fulfilled the study criteria of febrile seizure or any 
febrile illness (<3 days) without seizure were in-
cluded in this study. Febrile seizure was classified 
as simple consists of a generalized tonic, ton-
ic–clonic or atonic activity, lasting upto 15 mi-
nutes, and not recurring within 24hours. Complex 
has one of the following features: prolonged dura-
tion (>15 minutes) focal features, or seizure recur-
rence within a 24 hours period. Febrile status epi-
lepticus - seizures lasting more than 30 minutes. 

The children were divided into two groups, cases 
and control each having a sample size of 84. The 
children having febrile seizures were comprised 
the cases while those having only febrile illness 
(<3 days) without seizures were the controls. The 
sampling technique was purposive. 
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Ethical clearance for this study was obtained from 
the Ethical committee, Chittagong Medical Col-
lege, Chittagong. After getting informed written 
consent data were collected by pre defined ques-
tionnaire. Data were obtained by history, physical 
examination and drawing blood sample. Details of 
seizure history including type (Simple or com-
plex) duration, nature (Focal or generalized) fre-
quency, duration between initiation of fever and 
occurrence of seizure were taken from the cases. 
Previous history of febrile and afebrile seizure, 
family history (First degree relative) of febrile and 
afebrile seizure, iron supplementation therapy for 
previous 3 days were taken from both groups. 
Temperature was measured by Fahrenheit scale, 
weight (Kg) measured by CAMRY bathroom 
scale and Detectometer infant weighing scale and 
height (cm) measured by infantometer and Uni-
cefstadiometer from both cases and controls. Nu-
tritional status was determined by weight for 
height Z score. Demographic information was 
collected for cases and controls, including age and 
gender. Age (Month) was calculated from birth re-
cords. Cases and controls were selected in 1:1 ra-
tio. A total 4 ml of blood was drawn, 2 ml of 
blood for measurement of HB%, MCV, MCH, 
MCHC, RDW% and estimated by HORIBAABX 
PENTRA DX 120 and 2 ml of blood for measure-
ment of serum ferritin and estimated by Automat-
ed Chemiluminescent Immunoassay System. 
Blood sample was drawn from both cases and 
controls and send to nearby standard Laboratories, 
Chittagong for estimation. MCV, MCH, and 
MCHC were measured for exclusion of other 
types of anemia. Iron deficiency anemia was diag-
nosed by hematologic investigations of hemoglo-
bin value <11g%, serum ferritin value <30ng/mL 
and RDW > 15%.

All the collected data were checked and verified. 
The data were compiled, analyzed and then tabu-
lated according to key variables. Data were ana-
lyzed using SPSS-18 software, employing neces-
sary statistical tools. Discrete variables were ex-
pressed as counts (%) and compared using the 
Chi-square tests. Continuous variables are ex-
pressed as mean and compared by means of the 
unpaired, two-sided t test. Odds ratios and 95% 
confidence intervals was calculated based on these 
models. Statistical significance was set at p < 0.05.

Inclusion criteria
i)	  Children with febrile illness <03 days
ii)	Children with an age of 06 months to 60 months.

Exclusion criteria
i)	  Children with developmental delay
ii)	 Children with hematological disorders like 

thalassemia, leukemia etc.
iii)	 Parents not consenting to the participation.

Results

Variables	 Case (n=80)	 Control (n=80)
	 Mean± SD	 Mean± SD

Age (Months)	 18.55± 6.60	 18.70± 8.73
Weight (Kg)	 9.50± 1.07	 9.57± 1.36
Height (m)	 78.05± 6.21	 77.75± 7.21

Sex	 No.	 %	 No.	 %
Male	 64	 80.0	 64	 80.0
Female	 16	 20.0	 16	 20.0

Table I: Distribution of age, sex, height and weight 
in study groups

Variables	 	 Frequency	 Percentage (%)

Types of Seizure	 Simple	 40	 50.0
	 Complex	 40	 50.0
Duration of Seizure	   ≤ 15 Minutes	 68	 85.0
	 16 – 30 Minutes	 12	 15.0
Frequency of Seizure	 One time	 52	 65.0
	 > One time	 28	 35.0
Time Between Fever & 
Seizure	   ≤ 12 Hours	 64	 80.0
	 13 – 24 hours	 12	 15.0
	 > 24 hours	 04	 5.0
Temperature During 
examination	   ≤ 1020 F	 64	 80.0

	 > 1020 F	 16	 20.0
Total	 	 80	 100.0

Table II: Distribution of variables associated with 
seizures among the cases (n = 80)

Blood indices	 Cases (n=80)	 Controls (n=80)	 p value
	 Mean± SD	 Mean± SD	
HB(%)	 61.61±8.17	 68.25±5.81	 p<0.001(S)
HB (gm/dl)	 9.86± 1.30	 10.94± 0.94	 p<0.001(S)
MCV(fl)	 65.65±7.95	 72.3±06.93	 p<0.001(S)
MCH(pg)	 20.52±3.36	 23.14±2.76	 p<0.001(S)
MCHC(gm/dl)	 31.12±1.60	 31.9±31.30	 p=0.001(S)
RDW(%)	 17.52±2.15	 16.10±1.79	 p<0.001(S)
SFerritin(ng/mL)	 43.01±29.77	 72.36±38.66	 p<0.001(S)

Table III : Comparison of blood indices in cases 
and controls
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S-Significant, HB-Haemoglobin, MCV-Mean 
Corpuscular Volume, MCH-Mean Corpuscular 
Haemoglobin, MCHC-Mean Corpuscular Haemo- 
globin Content, RDW-Red Cell Distribution 
Width.

Table IV: Distribution of risk factors among the 
study groups 

height of the cases and controls were 
78.05±6.21(cm) and 77.75±7.21 (cm) respectively 
(p> 0.05).

Among cases 28(35%) had no PEM, 32(40%) had 
mild malnutrition and 20(25%) had moderate mal-
nutrition whereas, within controls, 32(40%) had 
no PEM, 24(30%) had mild malnutrition and 
24(30%) had moderate malnutrition (p> 005). 
(Fig-1). There were 40(50%) simple and 40(50%) 
complex febrile seizure. Most of the children, 
68(85%) had seizure duration ≤15 Minutes. A to-
tal 52 out of 80(65%) had one time seizure. Most 
of the children, 64(80%) develop seizure within ≤ 
12 hours after initiation of fever, 64 out of 
80(80%) had ≤ 1020 F temperature during exami-
nation (Table II).

Table III shows the comparison of blood indices in 
cases and control. The mean hemoglobin percent-
age of cases and controls were 61.61±8.17 % and 
68.25±5.81(%) respectively (p<0.001.) the mean 
hemoglobin level of cases and controls were 
9.86±1.30 and 10.94±0.94(g/dl) respectively 
(p<0.001) the mean MCV of cases and controls 
were 65.65±7.95 and 72.30±6.93 (fl) respectively 
(p<0.001) the mean MCH  of cases and controls 
were 20.50±3.36 and 23.24±2.76 (pg) respectively 
(p<0.001). The mean MCHC of cases and controls 
were 31.12±1.60 and 31.93±1.30 (g/dL) respec-
tively (p<0.001) the mean RDW(%) of cases and 
controls were 17.52±2.15(%) and 16.10±1.79 (%) 
respectively (p = <0.001) and the mean serum fer-
ritin level of cases and controls were 43.01±29.77 
and 72.36±38.66 (ng/mL) respectively (p<0.001.)

As per table IV, a total of  20 out of 80 (25%)  cas-
es had family history of febrile seizure , 12 out of 
80(15%) controls had family history of febrile 
seizure (p> 0.05) odds ratio 1.889 (95 % CI) a to-
tal of  08 out of 80 (10%)  cases had family histo-
ry of afebrile seizure, 04 out of 80(05%) controls 
had family history of afebrile  seizure (p> 0.05) 
odds ratio 2.111 (95 % CI) 28 out of 80 (35%) 
cases had previous history of febrile seizure 
whereas, 06 out of 80(7.5%) controls had previous 
history of febrile  seizure (p<0.001) odds ratio 
6.641 (95 % CI). A total of 36 out of 80 (45%) 
cases had iron deficiency anemia whereas, 08 out 
of 80(10%) controls were found to have iron defi-
ciency anemia (p<0.001) Odd’s  ratio 7.364(3.138 
-17.279) ( (95% CI).

Risk Factors	 Study Groups	 χ2 test 	 Odd’s Ratio
	 	 significance	 (95% CI)
	 Cases	 Controls	 	
Family H/O 
Febrile Seizure	 Present	 20 (25.0)	 12 (15.0)	 	 1.889
	 Absent	 60 (75.0)	 68 (85.0)	 p =0.114(NS)	 (0.85 – 4.18)

Family H/O 
Afebrile Seizure	 Present	 08 (10.0)	 04 (5.0)	 	 2.111
	 Absent	 72 (90.0)	 76 (95.0)	 p =0.230(NS)	 (0.61 – 7.31)

Previous H/O 
Febrile Seizure	 Present	 28 (35.0)	 06 (7.5)	 	 6.641
	 Absent	 52 (65.0)	 74 (92.5)	 p <0.001(S)	 (2.57 – 17.18)

Iron Deficiency
Anemia	 Present	 36(45.0)	 08(10.0)	 	 7.364
	 Absent	 44(55.0)	 72(90.0)	 p < 0.001(S)	 (3.138 -17.279)

NS-Not Significant, H/O- History of

Fig 1: Distribution of nutritional status among the 
study groups

The study groups consisted of a total 160 children. 
Among them 80(50%) comprised the cases and 
80(50%) comprised the controls. Table I shows the 
distribution of age, sex, height and weight in study 
groups.Among the cases 64(80%) were male and 
16(20%) were female and among the controls 
64(80%) were male and 16(20%) were female 
(p>0.05). The study groups were sexand age 
matched. The mean age of the cases and controls 
were 18.55±6.60 and 18.70±8.73 months, 
respectively (p>0.05), the mean weight of the 
cases and controls were 9.50±1.07(kg) and 
9.57±1.36( kg) respectively (p>0.05) and the mean 
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Discussion

This hospital based case control study showed the 
mean age of the cases and controls were 
18.55±6.60 and 18.70±8.73 months respectively. 
There were no significant difference regarding age 
between the cases and controls (p>0.05).This 
finding is consistent with other studies, as they 
found mean age of the cases 18.8 months and the 
controls 19.10 months17. Both cases and controls 
had a similar proportion of males (80% vs. 20%) 
and females (80% vs 20%) in this study.

In this study a total of 36 out of 80 (45%)  cases 
had iron deficiency anemia whereas, 08 out of 80 
(10%) controls were found to have iron deficiency 
anemia  which was statistically significant 
(p<0.001). Univariate risk factor analysis showed 
odds ratio 7.364 (3.138 – 17.279) (95 % CI) that 
is iron deficiency anemia will be considered as a 
risk factor for developing febrile seizure. This re-
sult is similar to other studies5,11,16. A  Meta-anal-
ysis of studies of iron deficiency and seizures in 
children reported 30.5% cases and 21.9% controls 
had iron deficiency (p<0.001)18. Another study re-
ported a significantly higher rate of iron deficien-
cy anemia among children with first febrile seiz-
ure (30%) than controls(10%)16. 

In the present study serum ferritin level was found 
significantly lower in the cases. The mean serum 
ferritin level of cases and controls were 
43.01±29.77 and 72.36±38.66 (ng/ml) respective-
ly (p<0.001).This finding is consistent with other 
studies19,20,21. The mean serum ferritin level in the 
cases were 29.5 mcg/L, much lower than the val-
ues in the controls (53.5 mcg/L) in that study 
(p<0.001). Similar observations were made in a 
study done where they found the mean serum fer-
ritin level was significantly low in children with 
first febrile seizures (31.9±31.0 mcg/L) as com-
pared to controls (53.9±56.5 mcg/L) (p=0.003)9. 
The findings of different studies suggest that re-
duction in serum ferritin level decreases seizure 
threshold. Although it is clear that ferritin, as an 
acute phase reactant, is increased during any fe-
brile illness, fever was equally present in both 
groups, therefore, different serum ferritin levels 
between this groups cannot be attributed to fever 
alone. The differences between the results of the 
present study and the other studies were might be 
because of differences in sample size and using 
different patient age groups.

The mean HB level of cases and controls were 
9.86±1.30 and 10.94±0.94(gm/dl) respectively 
(p<0.001), the mean MCH  of cases and controls 
were 20.50±3.36 and 23.24±2.76 (pg) respectively 
(p<0.001) and the mean RDW % of cases and 
controls were 17.52±2.15 and 16.10±1.79 (%) re-
spectively (p<0.001). The level of MCV and 
MCHC were also found lower among cases than 
controls and the differences were statistically sig-
nificant (p<0.001). This findings were consistent 
to other studies19,20.

There were 40 (50%) simple and 40 (50%) com-
plex febrile seizure. Most of the children, 68 
(85%) had seizure duration ≤15 Minutes, 52 out of 
80(65%) had one time seizure, most of the chil-
dren, 64 (80%)  develop  seizure within ≤12 hours 
after initiation of fever and 64 out of 80(80%) had 
≤1020 F temperature during seizure. This findings 
were almost similar to other studies3,19,22. A total 
of 20 out of 80 (25%)  cases had family history of 
febrile seizure whereas, 12 out of 80(15%) con-
trols had family history of febrile seizure. There 
were no significant difference  in the two groups 
(p>0.05), odd’s ratio 1.889 (95 % CI).  08 out of 
80 (10%) cases had family history of afebrile seiz-
ure whereas, 04 out of 80(05%)  controls had fam-
ily history of afebrile  seizure which was not sig-
nificant  (p> 0.05)), odd’s ratio 2.111 (95 % CI). 
Studies found family history of febrile seizure in 
26% cases and 13% controls and family history of 
afebrile seizure in 23.4% cases and 11% controls 
which was almost similar to the present study11, 19. 
A total 28 out of 80 (35%) cases had previous his-
tory of febrile seizure whereas, 06 out of 80(7.5%) 
controls had previous history of febrile  seizure 
which was significant (p<0.001) odd’s ratio 6.641 
(95 % CI). Family history of febrile seizure, fami-
ly history of afebrile seizure and previous history 
of febrile seizure are known risk factor for febrile 
seizure, but in this study only previous history of 
febrile seizure were found statistically significant.

Nutritional status of the children can influence the 
Iron deficiency. It was observed that among cases 
28(35%) had no PEM, 32(40%) had mild malnu-
trition and 20(25%) had moderate malnutrition 
whereas, within controls, 32(40%) had no PEM, 
24(30%) had mild malnutrition and 24(30%) had 
moderate malnutrition. There was no significant dif-
ference of nutritional status between the cases and 
controls (p>0.05), that is cases and controls were
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nutritionally matched. Therefore it appears that 
Iron deficiency anemia has been found signifi-
cantly higher in febrile seizure was not due to nu-
tritional influence among two groups.    

The findings of this study suggest a positive asso-
ciation between iron deficiency and febrile seiz-
ures in children and screening for Iron deficiency 
anemia should be considered in children present-
ing with febrile seizures. Early detection and 
timely correction of iron deficiency anemia may 
prevent febrile seizures in children. However, the 
sample size in this study was not enough for a 
definite conclusion and therefore, a prospective 
multi centre study with large sample sizes should 
be needed.  

Limitations
As it was a hospital-based study the result of asso-
ciation may be different from a community setting. 
It is deficient in not being able to account for some 
confounding factors leading to iron deficiency 
anemia like lead poisoning. More over sample size 
was small and duration of study was short. 

Conclusion
The present study showed that Iron deficiency ane-
mia was significantly higher in children suffering 
from febrile seizures than febrile children without 
seizure. So there was strong association between 
Iron deficiency anemia and febrile seizure in chil-
dren. Serum ferritin level was also found signifi-
cantly lower in the cases, suggested that a low fer-
ritin level may have an important role in children 
for developing febrile seizures. Therefore, this 
study suggested that screening for iron deficiency 
should be regarded in children presenting with fe-
brile seizure and oral supplemental iron therapy 
may be given to the children with febrile seizures 
who have iron deficiency anemia to prevent the 
recurrence of febrile seizure attacks. However, the 
sample size  in this study was not enough for a 
definite conclusion and therefore, a multicentre 
study with more cases and a sufficient follow-up 
period is needed.
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