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ABSTRACT 
Background: Febrile seizures are one of the most common types of seizure in children, affecting 2% to 5% of all 

neurologically healthy infants and children. Since fever can exacerbate the symptoms resulting from anemia, relationship 

between iron deficiency anemia and febrile seizure can be the main cause. 

Objective: To determine the relationship between 1st episode of febrile seizures in iron deficient children aged from six 

months to five years. 

Methods: This case control study was performed in Pediatrics department of King Edward Medical College in the duration 

of six months from January 2014 to June 2014. Two hundred and fifty patients of either sex, aged between 6-60 months, 

with first episode of febrile seizures were enrolled by non-probability convenient sampling. After obtaining demographic 

and clinical data, 125 children served as cases (Fever with seizures) while 125 children served as control (Fever with 

seizures). Hb, MCV, and MCHC, serum ferritin level of both cases and control was determined. Data was analyzed using 

SPSS 20. Odds ratio was found to find out the significant association between iron deficiency anemia and seizures episode 

in both groups. An odds ratio >1 was considered as significant. 

Results: Iron deficiency anemia was present in 80(32%). Out of 125(50%), 34(27%) cases and 46(36.8%) controls have 

normal iron levels. There were 91(72.8%) of cases and 79(63.2%) of control who had low levels of iron in blood. The odds-

ratio came out to be 1.55. 

Conclusion: Considerable association was found of febrile convulsions in iron deficient growing age children. This 

predicts anemia as an important predictor of fever fit.  
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INTRODUCTION 
Febrile seizures are defined as those fever fits which 

occur in early stages of development from period of 6 

months to 5 years with a normal body temperature 

which could not be the result of central nervous system, 

which can also occur without any history of seizures1. 

It is one of the most common types of seizures which 

occur in developing age of the children and its accounts 

for two to five percent in healthy children.2 Otitis 

media, roseola and human herpesvirus infection, 

shigella, or similar infections, are incriminated as 

causative factors of febrile seizures. Familial history of 

alcohol consumption, smoking and convulsions 
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especially in gestation could be linked with fever fits 

but exact cause is still unknown2. 

Iron deficiency anemia (IDA) is the common nutritional 

problem affecting 40-45% of the children of developing 

world like Pakistan3. Iron plays a significant role in 

neurotransmitter metabolism: monamine and aldehyde 

oxidase and studies proved lesser production of these in 

IDA especially during early phases of life and has been 

associated with behavioural and development 

disturbances. Since fever can exacerbate the symptoms 

resulting from anemia, linkage between IDA and febrile 

convulsions4. 

Relationship of IDA and fever fit is yet to be 

established. Hartfield et al5 showed that iron deficient 

children had statistically significant association with 

iron deficiency anemia. Jun et al6 also concluded the 

similar results. Sharjeel at el2 from Pakistan also 

favored the results concluding that children with febrile 

seizures are 1.93 times more likely to have iron 

deficiency anemia compared to febrile children without 

seizures. Contrary to it, Bidabadi et al7 suggested no 

positive association between IDA and febrile 

convulsions children as compared to control 

participants. 

Keeping in view the age prevalence of iron deficiency 

anemia and febrile seizures, different research studies 

outcomes and audacity of published data from Pakistan, 

present study was designed for the determination 

oflinkage between IDA and fever fits. This study will 

help in making recommendations for screening of IDA 

especially among children. 

 

METHOD 
A case-control study was designed in pediatrics 

department of King Edward Medical College in the 

duration of six months from January 2014 to June 

2014. It was approved from review board of the 

hospital and consent was signed by the caregiver or 

children’ parents. Children 6-60months of age of 

either sex with first episode of febrile seizures, 

consistent with case definition fulfilling the inclusion 

criteria were enrolled for the study by non-

probability convenient sampling. Febrile seizures are 

defined as those seizures which occur in early stages 

of development with normal body temperature which 

could not be the result of central nervous system, 

which can also occur without any history of 

seizures.IDA was defined with presence ofany of 

hemoglobin level (Hb) <10.5mg/dl) mean 

corpuscular volume (MCV) <70 fl, mean corpuscular 

hemoglobin (MCHC) <28gm/dl, plasma ferritin 

(<12ng/dl). An informed consent from father or 

mother was obtained and confidentiality was assured. 

Children having afebrile seizures, developmental 

delay or any neurological abnormality, children with 

known causes of anemia or on iron therapy were 

excluded from study.Sample size estimated using 

95% confidence level, with 80% power of test with 

an expected incidence of iron deficiency anemia in 

39% in cases and 28% in controls is 250. (Cases=125, 

Control=125). Among 250 children, 125 children 

served as cases while 125 children were taken as 

control. The case group included children with minor 

febrile illness having first episode of febrile seizures, 

consistent with case definition. The control group 

included children suffering from a minor febrile 

illness without seizures. Acute pharyngitis, adenitis, 

and otitis media was accepted as minor febrile illness. 

Control and cases were age and sex matched. 

Confounding variables like afebrile seizures, 

developmental delay, neurological abnormality, 

children with known causes of anemia or on iron 

therapy were controlled at data collection level. Data 

were recorded for age, sex, temperature peak at the 

time of admission and prior history of seizures. A 2ml 

heparinized sample of blood was drawn with aseptic 

measures for Hb, MCV, and MCHC while 1 ml non-

heparinized serum sample was analyzed for serum 

ferritin level of both cases and control. Treatment 

was administered to each child according to 

individual merit. The data was collected on a 

specially designed proforma. Data were entered and 

analyzed by SPSS-20. Qualitative variables like sex 

and presence TV b of iron deficiency anemia were 

described by frequency and percentages. Quantitative 

variable like level of iron deficiency and age was 

described by Mean and standard deviation. Odds ratio 

was determined to find the relationship between IDA 

and fever fits in both study groups. >1odds ratio was 

considered significant. 

 

RESULTS 
There were 250 children enrolled with a mean age of 

34.20±12.43 months. One hundred and thirty-five 

(54%) were males while 115 (46%) were females. 

When data was analyzed for presence of iron deficiency 

anemia, 70(68%) were reported having this disease. 

There was a big difference with respect to iron 

deficiency anemia in both groups i.e., cases and 

controls. It was calculated that out of 125(50%), 

34(27%) cases and 46(36.8%) controlshad normal iron 

levels in blood. There were 91(72.8%) of cases and 
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79(63.2%) of control had IDA The odds-ratio came out 

to be 1.55. 

Table I: Relationship between 1st episode of febrile 

seizures in iron deficient children (n=250) 

Iron 

deficiency 

anemia 

Cases Control Total 

Yes 91(72.8%) 79(63.2%) 170(68.0%) 

No 34 (27.2%) 46(36.8%) 80(32.0%) 

Total 125(50.0%) 125(50.0%) 250 (100%) 

Odds Ratio: 1.55 

 

DISCUSSION 
Results of present study have highlighted the positive 

relation between IDA and febrile convulsions in 

children. Various other studies have also documented 

considerable association of IDA with febrile seizures.5,6 

In present study, mean age of participants and controls 

were 34.20±12.43 months. Higher incidence of IDA 

was found in boys (54%) as compared to girls (46%). 

Similar results have been documented by studies from 

Pakistan8,9. On the other hand, few studies also showed 

some contradictory results.10 Another case control study 

determined the incidence of IDA and fever convulsions. 

Result of that study also showed significant association 

of IDA in fever fits’ patients. Odd ratio of the present 

study was 1.55. These results were also inconsistent by 

other studies2,8,9. Other Pakistani studies also 

highlighted the similar findings1,11,12. Iron plays many 

important roles in metabolic pathways as well as in 

neurochemical enzymatic reactions. Thus, its 

deficiency could be an important determinant of febrile 

seizures in new born and developing age children. 

Few limitations are also present in present study 

including small size. A large, multinational study needs 

to be conducted to determine the relation between IDA 

and febrile convulsions. 
 

CONCLUSION 
Considerable association was found of fever fits in 

iron deficient children. This predicts anemia as an 

important predictor of febrile seizures. 
 

Funding/Support: None 

Conflict of interest: None 

 

REFERENCES 
1. Hussain AW, Abrar Ul Haq, Shahzad S, Murtaza B, 

Nawaz U, Lodhi MA. Iron deficiency anemia – A risk 

factor for febrile seizures in children. Pak Armed 

Forces Med J 2018; 68 (5): 1300-1305 

2. Sherjil A, Saeed Z, Shehzad S, Amjad R. Iron 

deficiency anemia-A risk factor forfebrile seizures in 

children. J Ayub Med Coll Abbottabad 2010;22:71-73. 

3. Javed S, Chaudhry R. Burden of anemia and its 

determinants among children underfive years (6-59 

months) of age in Tahsil Kot Radha Kishen Distt. Kasur 

Punjab. JFatima Jinnah Med Coll2008;2:65-70. 

4. Susan A, Taj KDZ, Mostafa A, Amin S, Zohreh K, 

Shahla A, et al. Relationshipbetween iron deficiency 

anemia and febrile seizures. Iran J Child Neurology 

2010;4:2730. 

5. Hartfield DS,Tan J,Yager JY,Rosychuk RJ,Spady D, 

Haines C,et al. The associationbetweeniron deficiency 

and febrile seizures in childhood. Clin Pediatr (Phila) 

2009; 48: 420-426. 

6. Jun YS, Bang H, Yu ST, Shin SR, Choi DY. 

Relationship between iron deficiencyanemia and febrile 

convulsion in infants. Korean Journal of Paediatrics 

2010; 53: 392-396. 

7. Bidabadi E, Mashouf M. Association between iron 

deficiency anemia and first febrileconvulsion: a case-

control study.Seizure 2009;18:347-351. 

8. Khan SA, Salahuddin A, Noman MA. Association 

between iron deficiency anemia and febrile seizures. J 

Postgrad Med Inst 2016; 30(4): 352-5. 

9. Sultan T, Hanif I, Ali S. Iron deficiency anemia as a risk 

factor for simple febrile seizures. PJNS 2017;12(3): 36-

40. 

10. Kumari PL, Nair M, Nair S, Kailas L, Geetha S. Iron 

deficiency as a risk factor for simple febrile seizures-a 

case control study. Indian pediatrics. 2012;49(1):17-19. 

11. Saeed T, Haq MZU, Kanwal A, Zulfiqar R, Raja TM. 

Association of iron deficiency anaemia and febrile 

seizures in children. J Rawalpindi Med Coll 

2013;17(2):175-177. 

12. Ghasemi F, Valiadeh F, Taee N. Iron Deficiency 

Anemia in Children with Febrile Seizure: A Case-

Control Study. Iran J Chil Neurol 2014; 8(2): 38-44. 


