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INTRODUCTION

Febrile seizures are defined as the seizures that occur 
between the age of  6 and 5 years during febrile illness with 
a temperature of  38°C (100.4°F) or higher, in the absence 
of  central nervous system infection or any metabolic 
imbalance and previous history of  afebrile seizures.1 Their 
incidence of  febrile seizures in India is 10–17% which is 
higher than in developed countries (2–7%).2

Despite a concentrated effort by the World Health 
Organization (2014) to increase awareness and promote 

iron supplementation, iron deficiency (ID) remains the 
most prevalent micronutrient deficiency, with the most 
severe form, ID anemia, affecting over 20% of  pregnant 
women and 23% of  children under the age of  5. Its effect 
on developing children is particularly devastating since iron 
supplementation later in life cannot remedy the learning 
difficulties, behavioral problems, and psychiatric disorders 
that are associated with the early life ID.3,4

ID reduces the metabolism of  some neurotransmitters, 
such as monoamine and aldehyde oxidase5, and thus, it 
may alter the seizure threshold of  a child.6 In addition, the 
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expression of  cytochrome C oxidase, a marker of  neuronal 
metabolic activity, is decreased in ID anemia.7 As ID and 
febrile seizures are common during early childhood, it 
was postulated that some association may exist between 
these two clinical conditions. To establish some correlation 
among them, various studies were undertaken with majority 
of  the studies concluding that ID is common in febrile 
seizure patients,8,9 few studies concluded that iron status 
has no role in febrile seizures10 and a few studies concluded 
that ID raises seizure threshold; thereby, it protects children 
from seizures.11

Hence, it could be possible that ID anemia may predispose 
to other neurological disturbances such as irritability and 
weak memory along with febrile seizures. The observed 
percentage of  febrile seizures is 2–4% of  all infants and 
that of  recurrence in children with <1 year of  age is around 
50% and 28% for those older than 1 year of  age.12 Majority 
of  the cases of  febrile seizure are found to occur in age 
group 14–18 months which directly overlap with the age 
group of  6 months–24 months which have a maximum 
occurrence of  ID anemia.13,14

In view of  high prevalence of  ID in children <5 years 
of  age in our country and conflicting results from the 
previous studies, we planned this research to study the 
role of  ID as risk factor for febrile seizures in children. 
Therefore, the present study will help in reducing 
or preventing the occurrence of  febrile seizures in 
community.

Aims and objectives
The purpose of  this study was to evaluate iron deficiency 
as risk factor for febrile convulsion and the association of  
iron deficiency anemia and febrile convulsion.

MATERIALS AND METHODS

This is a case–control study, in which 60 children 
(6 months–5 year) presenting with the first episode of  
febrile seizure to the pediatric emergency departments 
of  Dr. Panjabrao Deshmukh Medical College, Amravati 
between December 2019 and May 2021. Before start 
of  the study, the Institutional Ethical Committee 
Approval (research protocol no.131-31126-191-223388) 
was taken.

In the present study, 12 patients with febrile seizures 
between the age of  6 and 5 years having history of  high-
grade fever, that is, above 100°F, without any organic 
cause of  central nervous system were selected as cases. 
On the other hand, 48 patients having history of  fever, 
but without any seizure’s history, were selected as control 

for study. Patients with history of  seizures suspected CNS 
infection and patients who were Diphtheria, Pertussis, 
and Tetanus vaccinated up to 48 h were excluded from 
the study. Parents were asked to sign the consent form 
in all cases after the goals and voluntary nature of  the 
study were explained to them. Parents were asked to fill 
out an interview questionnaire with personal information 
about their children, such as their age, gender, seizure 
history in the family, occupation, and socioeconomic 
status were noted. Body temperature of  children in both 
the groups was also measured and recorded. The blood 
tests of  complete blood count, serum iron, and TIBC 
were performed. Anemia is defined as hemoglobin level 
<11.5 g/dl, MCV<75 fl, MCH<25 pg, MCHC<31 g/dl, 
and RDW<14. The normal level of  serum iron was 
determined as Fe>40 μg/dl for children younger than 
1 year and Fe>50 for children over 1 year. The normal 
range of  TIBC was considered 210–430 μg/dl. The 
normal transferrin saturation percentage was considered 
higher than 15%.15,16

Statistical analysis
The data were coded and entered into Microsoft Excel 
spreadsheet. Analysis was done using SPSS version 20 
(IBM SPSS Statistics Inc., Chicago, Illinois, USA) 
Windows software program. The data were examined 
using descriptive statistics including frequency, percentage, 
standard deviation, and mean as well as statistics such 
as Chi-square test, which were performed to compare 
qualitative variables; the analysis of  variance test and 
student T-test performed to compare quantitative variables.

RESULTS

The study population consisted of  12 children in the 
febrile seizure case group and 48 children in the control 
group. The mean age in the febrile seizure cases group 
was 2.33±1.53 months and 2.20±1.06 months in the 
control group (P=0.73). We observed no significant 
differences in terms of  age or gender between the two 
groups when comparing to demographic characteristics. 
The mean hemoglobin levels were 8.25±1.15 g/dL in 
the febrile seizure case group and 9.86±1.49 g/dL in 
the control group; and their statistical difference was 
significant. A comparison of  the demographic and clinical 
characteristics between the two groups showed that, in the 
febrile seizure cases group, 7 (58.3%) out of  12 patients 
had PICA, whereas, in the control group, 20 (41.7%) 
out of  48 patients had PICA. In febrile seizure cases, 
100% of  the patients had pallor, while only 6 (12.5%) 
of  the control group had the pallor condition. Among 
the cases only, 8 (66.7%) patients had hypochromic 
microcytic peripheral smears, while 4 (33.3%) patients 
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had normocytic peripheral smears. We observed that 
peripheral smear value was significantly lower among 
febrile seizure case group than control group, as shown 
in Table 1.

In our findings, the mean of  serum ferritin level was 
100.23±35.44 μg/dl in the febrile seizure case group and 
154.83±51.28 μg/dl in the control group; this represents 
that serum ferritin values was significantly lower among 
cases group than the control group. The mean of  TIBC 
in the febrile seizure case group was 349.55 51.02 g/dl and 
333.28 37.93 g/dl in the control group; P=0.22 indicated 
that the TIBC value was statistically non-significant and 
higher in the case group than in the control group, whereas, 
the mean of  serum transferrin in the febrile seizure case 
group was 231.98±14.62 μg/dl and 274.43±47.22 in the 
control group. Similarly, the mean of  serum iron among 
case group was 100.4±26.06 and 120.29±44.47μg/dl in 
the control group. It represents that serum iron value 
was significantly lower among case group as compared to 
control group.

The average of  MCV, MCH, and MCHC for the case 
group was less than that of  the control group. In the 
present study, we found that serum transferrin value 
was significantly lower among case group than control 
group. The average of  Hb, serum ferritin, and serum 

transferrin was statistically significant in two groups, 
whereas, we observed no difference in the proportion of  
cases between two group (P>0.05) in terms of  TIBC, as 
shown in Table 2.

Below Graph 1 represent, four boys and eight girls were 
from (febrile seizure) case group and 30 boys and 18 girls 
were from control group. This represents, the incidence 
of  febrile seizures was found higher in girls (66.7%) than 
in boys (33.3%) among both the groups.(Graph 1).

DISCUSSION

The present study was conducted in the Department of  
pediatrics Panjabrao Deshmukh Hospital and Research 
Center, Amravati, during the period of  December 2019 
–May 2021. The purpose of  this study was to determine 
the association of  ID anemia in Febrile seizure patient. In 
our findings, the peak incidence of  febrile seizure occurs 
during 1–3 years of  age (66.7%) and the mean age was 
2.33 years. This is comparable to the previous studies. 
The peak age of  onset being 14–18 months of  age as per 
Nelson textbook of  pediatrics.15,16 The peak incidence of  
FS was noted between 14 and 18 months as per Aicardi’s 
epilepsy febrile convulsions guidelines.17 Berg et al., in 
their study, they reported, the peak incidence is between 
18 and 24 months.

Table 2: Mean and standard deviation of different indicated of ID anemia in children under study
Iron anemia A Cases (Febrile Seizure) Control (Fever without any seizure's History) PV
Hb 8.25±1.15 9.86±1.49 0.003
Serum iron 100.4±26.06 120.29±44.47 0.01
TIBC 349.55±51.02 333.28±37.93 0.22
Serum transferrin 231.98±14.62 274.43±47.22 0.001
MCV 70.38±5.06 80.76±7.40 0.001
MCH 19.52±0.97 21.44±2.44 0.01
MCHC 32.90±1.27 33.20±1.19 0.44
Serum ferritin 100.23±35.44 154.83±51.28 0.001

Table 1: Demographic data and clinical characteristics with case and control group
Personal information Cases (Febrile Seizure) Control (Fever without any seizure’s History) PV
Gender

Boy 4 30 0.06
Girl 8 18

Age (Yrs.)* 2.33±1.53 2.20±1.06 0.73
PICA

Present 7 20 0.16
Absent 8 28

Pallor
Present 12 6 0.01
Absent 0 42

Peripheral smear
Hypochromic microcytic 8 21 0.15
Normocytic 
normochromic

4 27

*Mean±Standard Deviation
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The present study depicts that the incidence of  febrile 
seizures is slightly higher in girls (66.7%) than in boys 
(33.3%) among the case and the male: female ratio 1:2. 
Ratios of  boys: girls in different studies have ranged from 
1.1:1 to 2:1.16-21 However, our present study is in contrast 
to other large studies done by Verity et al.,21 1985 who 
found that there is no sex difference in occurrence of  
febrile seizures.

In the present study, 8 (66.7%) patients have hypochromic 
microcytic peripheral smear and 4 (33.3%) patients have 
normocytic normochromic peripheral smear among cases 
only. In the study conducted by Nigade and Khambalkar 
(2018),19 patients with hypochromic microcytic peripheral 
smear are 114 which are about 67% and normocytic 
normochromic are 56 which are 33%.

In the present study, the mean serum ferritin level was 
100.23 among case which was significantly lower than 
control group (154.83), whereas, Daoud et al., (2002)20 
in their study group from Jordan, found that the mean 
ferritin level was 29.5 ng/ml22, while Derakhshanfar 
et al., (2012)23 found increased levels in cases with FS 
compared to controls. However, Bidabadi and Mashouf  
(2009)22 and Yousefichaijan et al., (2014)11,23 concluded 
that the mean value of  serum ferritin for the case group 
was higher than that of  the control group. It is probably 
due to the fact that ID anemia is more prevalent in 
our country; the mean serum ferritin level of  Indian 
children is also low when compared to the Western 
standards. This finding comes in close agreement with 
other studies; Pisacane et al.,24 Hartfield et al.,25 and 
Vaswani et al.8

Our study demonstrated a statistically significant difference 
in the proportion of  children with febrile seizures and 
shows that those children not only have low serum ferritin 
but also low hemoglobin and low mean corpuscular 

volume. Daoud et al.,20 in his study, found that a significant 
proportion of  children with febrile seizures had only low 
serum ferritin level.

The mean MCV, MCH, and MCHC for the case group were 
less than that of  the control group which is according to 
the results obtained by Shaikh et al., (2018)26, Kamalammal 
and Balaji (2016).27

Fallah et al., (2014)28 from Iran showed low mean HB 
(11.46±1.18 gm/dL) in case group as compared to 
control group (11.9±0.89 g/dL) which was significant. 
In an Iranian study done in 2009 by Omran, MS showed 
mean hemoglobin 11.75±1.15 gm/dl in case group, while 
11.99±1.94 gm/dl in control group, and this difference 
was not statistically significant.

The present study shows, the mean of  serum ferritin 
level was 100.23±35.44 μg/dl in the febrile seizure case 
group and 154.83±51.28 μg/dl in the control group; this 
represents that serum ferritin values was significantly 
lower among cases group than the control group. Hence, 
it emphasized there were strong correlation between ID 
and febrile seizures. These findings were concordance with 
the studies done by Daoud et al., (2002)20 Rehman et al., 
(2005)29 and Pisacane et al.,24. The present study says that 
ID is one of  the possible risk factors for febrile seizures. 
Developmental problems, the risk of  paediatric stroke, the 
occurrence of  febrile seizures, and breath holding spells 
are perhaps the tip of  the iceberg, of  the neurological 
consequences of  ID. The findings of  the present study 
similar with study done by Voorhess ML et al.30

Limitations of the study
•	 It was a single center study.
•	 Limited sample size.
•	 Other clinical parameters were studied.

CONCLUSION

The present study showed that hemoglobin, MCV, serum 
ferritin, and serum iron levels are significantly lower in 
children suffering with febrile seizures, suggesting that 
a low iron status has an important role in children with 
febrile seizures. Thus, ID is predictor for febrile convulsion. 
Consequently, measuring serum ferritin is a specific, 
sensitive, and a reliable test for detecting iron depletion in 
the early stages of  the disease itself  and the best standard 
for determining the total body iron storage. Therefore, 
complete blood count and screening for ID with serum 
iron studies are recommended in the work up of  children 
with the first febrile convulsion itself. A follow-up study 
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of  patients found to be iron deficient at the time of  a first 
febrile seizure to determine the incidence of  subsequent 
febrile seizures after the treatment for ID would be of  
great interest.

ACKNOWLEDGMENT

We gratefully acknowledge, Neuron Institute of  Applied 
Research, Amravati for their generous help in editing and 
writing the article.

REFERENCES

1. Mikati MA and Hani AJ. Febrile Seizures. In: Kliegman RM, 
Stanton BF, Schor NF and St. Geme JW, editors. Nelson 
Textbook of Paediatrics. 20th ed. Philadelphia, PA: Elsevier; 
2016. p. 2829.

2. Banerjee TK, Hazra A, Biswas A, Ray J, Roy T, Raut DK, et al. 
Neurological disorders in children and adolescents. Indian J 
Pediatr. 2009;76(2):139-146.

 https://doi.org/10.1007/s12098-008-0226-z
3. Chen MH, Su TP, Chen YS, Hsu JW, Huang KL, Chang WH, et 

al. Association between psychiatric disorders and iron deficiency 
anemia among children and adolescents: A nationwide 
population-based study. BMC Psychiatry. 2013;13:161.

 https://doi.org/10.1186/1471-244x-13-161
4. Lozoff B, Smith JB, Kaciroti N, Clark KM, Guevara S and 

Jimenez E. Functional significance of early-life iron deficiency: 
outcomes at 25 years. J Pediatr. 2013;163(5):1260-1266.

 https://doi.org/10.1016/j.jpeds.2013.05.015
5. Beard J. Iron deficiency alters brain development and functioning. 

J Nutr. 2003;133(5 Suppl 1):1468S-1472S.
 https://doi.org/10.1093/jn/133.5.1468s
6. Batra J and Seth PK. Effect of iron deficiency on developing rat 

brain. Indian J Clin Biochem. 2002;17(2):108-114.
 https://doi.org/10.1007/BF02867982
7. de Deungria M, Rao R, Wobken JD, Luciana M, Nelson CA and 

Georgieff MK. Perinatal iron deficiency decreases cytochrome c 
oxidase (CytOx) activity in selected regions of neonatal rat brain. 
Pediatr Res. 2000;48(2):169-176.

 https://doi.org/10.1203/00006450-200008000-00009
8. Vaswani RK, Dharaskar PG, Kulkarni S and Ghosh K. Iron 

deficiency as a risk factor for first febrile seizure. Indian Pediatr. 
2010;47(5):437-439.

 https://doi.org/10.1007/s13312-010-0080-8
9. Gupta S, Agarwal N and Maheshwari M. Iron deficiency as a 

risk factor for febrile seizures a case control study. Peoples J Sci 
Res. 2015;8(2):37-40.

10. Heydarian F and Vatankhah H. The role of anemia in first 
simple febrile seizure in children aged 6 months to 5 years old. 
Neurosciences (Riyadh). 2012;17(3):226-229.

11. Yousefichaijan P, Eghbali A, Rafeie M, Sharafkhah M, Zolfi M and 
Firouzifar M. The relationship between iron deficiency anemia 
and simple febrile convulsion in children. J Pediatr Neurosci. 
2014;9(2):110-114.

 https://doi.org/10.4103/1817-1745.139276
12. Shinnar S, Berg AT, Moshe SL, O’Dell C, Alemany M, Newstein D, 

et al. The risk of seizure recurrence after a first unprovoked 

afebrile seizure in childhood: An extended follow-up. Pediatrics. 
1996;98(2 Pt 1):216-25.

13. Kumawat R, Garg P, Karnawat BS, et al. Study of iron deficiency 
as a risk factor for first episode of simple febrile siezure. Int J 
Contemp Pediatr. 2017;4(5):1881-5.

14. Bhat J, Sheikh S, Bhat S and Ara R. Association of iron 
deficiency anemia with simple febrile seizures: A hospital-
based observational case-control study. Menoufia Med J. 
2020;33(3):882-885.

 https://doi.org/10.4103/mmj.mmj_37_19
15. Johnston MV. Seizures in childhood. In: Nelson Textbook of 

Pediatrics. 17th ed. Behrman: Kliegman and Jenson; 2004. p. 1994.
16. Nelson KB and Ellenberg JH. Prognosis in children with febrile 

seizures. Pediatrics. 1978;61(5):720-727.
17. Berg AT, Shinnar S, Darefsky AS, Holford TR, Shapiro ED, 

Salomon ME, et al. Predictors of recurrent febrile seizures. 
A prospective cohort study. Arch Pediatr Adolesc Med. 
1997;151(4):371-378.

 https://doi.org/10.1001/archpedi.1997.02170410045006
18. Forsgren L, Sidenvall R, Blomquist HK and Heijbel J. 

A prospective incidence study of febrile convulsions. Acta 
Paediatr Scand. 1990;79(5):550-557.

 https://doi.org/10.1111/j.1651-2227.1990.tb11510.x
19. Nigade RM and Khambalkar DV. Iron deficiency anaemia and 

its association with febrile seizures. Int J Contemp Pediatr. 
2018;5:1120-1125.

 https://doi.org/10.18203/2349-3291.ijcp20181554
20. Daoud AS, Batieha A, Abu-Ekteish F, Gharaibeh N, Ajlouni S 

and Hijazi S. Iron status: A possible risk factor for the first febrile 
seizure. Epilepsia. 2002;43(7):740-743.

 https://doi.org/10.1046/j.1528-1157.2002.32501.x
21. Verity CM, Butler NR and Golding J. Febrile convulsions in 

a national cohort followed up from birth. I--Prevalence and 
recurrence in the first five years of life. Br Med J (Clin Res Ed). 
1985;290(6478):1307-1310.

 https://doi.org/10.1136/bmj.290.6478.1307
22. Bidabadi E and Mashouf M. Association between iron deficiency 

anemia and first febrile convulsion: A case-control study. Seizure. 
2009;18(5):347-351.

 https://doi.org/10.1016/j.seizure.2009.01.008
23. Derakhshanfar H, Abaskhanian A, Alimohammadi H and 

ModanlooKordi M. Association between iron deficiency 
anemia and febrile seizure in children. Med Glas (Zenica). 
2012;9(2):239-242.

24. Pisacane A, Sansone R, Impagliazzo N, Coppola A, Rolando P, 
D’Apuzzo A, et al. Iron deficiency anaemia and febrile 
convulsions: case-control study in children under 2 years. BMJ. 
1996;313(7053):343.

 https://doi.org/10.1136/bmj.313.7053.343
25. Hartfield DS, Tan J, Yager JY, Rosychuk RJ, Spady D, Haines C, 

et al. The association between iron deficiency and febrile 
seizures in childhood. Clin Pediatr (Phila). 2009;48(4):420-426.

 https://doi.org/10.1177/0009922809331800
26. Shaikh AM, Inamdar NR and Singh DK. Association of iron 

deficiency states and febrile seizures in children a case control 
study. Int J Res Med Sci. 2018;6:869.

 https://doi.org/10.18203/2320-6012.ijrms20180606
27. Kamalammal R and Balaji MD. Association between iron 

deficiency anemia and various red cell parameters with febrile 
convulsions in children of age group 3 to 60 months. Int J 
Contemp Pediatr. 2016;3:559-562.



Neyazuddin and Nistane: Iron deficiency as risk factor for febrile convulsion

Asian Journal of Medical Sciences | Nov 2022 | Vol 13 | Issue 11 145

 https://doi.org/10.18203/2349-3291.ijcp20161038
28. Fallah F, Noori M, Hashemi A, Goudarzi H, Karimi A, 

Erfanimanesh S, et al. Prevalence of blaNDM, blaPER, blaVEB, 
blaIMP, and blaVIM genes among Acinetobacter baumannii 
isolated from two hospitals of Tehran, Iran. Scientifica. 
2014;201:245162.

 https://doi.org/10.1155/2014/245162

29. Ur-Rehman N and Billoo AG. Association between iron 
deficiency anemia and febrile seizures. J Coll Physicians Surg 
Pak. 2005;15(6):338-340.

30. Voorhess ML, Stuart MJ, Stockman JA and Oski FA. Iron 
deficiency anemia and increased urinary norepinephrine 
excretion. J Pediatr. 1975;86(4):542-547.

 https://doi.org/10.1016/s0022-3476(75)80144-2

Authors Contribution:
MN- Concept and design of the study, prepared draft of manuscript, review the literature and manuscript preparation, interpretation of results and analysis; 
RHN- Concept, coordination, statistical analysis and data interpretation, preparation of manuscript and revision of the manuscript

Work attributed to: 
Panjabrao Alias Bhausaheb Deshmukh Memorial Medical College, Amravati - 444 601, Maharashtra, India

ORCID ID:
Dr. Mohammad Neyazuddin -  https://orcid.org/0000-0002-9881-412X
Dr. Rajendra Nistane -  https://orcid.org/0000-0002-3473-0998

Source of Support: Nil, Conflicts of Interest: None declared.


