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Abstract  

Objective: This study aimed to determine the f requency  of iron deficiency anemia (IDA) in children with febrile 

seizures and investigate its association with febrile convulsions.  Materials and Methods: A cross-sectional study  

was conducted w ith 360 children aged 6 months to 5 years presenting with febrile seizures. Demographic data and 

blood samples were collected for iron-related assessments. Data analysis included descriptive statistics and chi-square 

tests. Results: Among the study population, 18.9% (68) of the children had iron def iciency anemia. No signif icant 

associations were found between gender, milk -feeding  practices, or post-treatment status and iron def iciency anemia. 

However, a significant association was observed between low-income households and iron deficiency anemia, with a 

prevalence of 25.2%. Conclusion: Iron deficiency anemia occurs in a notable proportion of ch ildren with febrile 

seizures. Socioeconomic factors, specifically low-income households, were associated with a higher prevalence of iron 

deficiency anemia. Early detection and intervention for iron def iciency anemia in ch ildren with febrile seizures may  

help reduce the risk of  seizure recurrence and associated complications. Public health strategies targeting low -income 

households can play a crucial role in improv ing iron status and preventing iron def iciency anemia in this population.  

Keywords: Children, prevalence, Febrile seizures, Iron deficiency anemia, Socioeconomic factors 

INTRODUCTION  

 Febrile seizures are the most common type of seizure in young children, typically  occurring 

between the ages of 6 and 60 months. They are characterized by seizures that are associated with febrile 

illnesses and usually do not have evidence of central nervous system infections or acute electrolyte 

abnormalities. Febrile seizures have an incidence rate ranging from 2% to 5% in the pediatric population (1). 

These seizures have peak incidence rate between 14 and 18 months of age (2). Febrile seizures can be 

categorized into two types (Fig. 1): simple febrile seizures, which are brief and generalized, and complex 

febrile seizures, which are longer in duration (>15 minutes), recur within 24 hours, or have focal features (3). 

Iron is an essential nutrient that plays a crucial role in various physiological processes, including the 

transport of oxygen to tissues such as the brain (4). Iron also has importance in the metabolism of 

neurotransmitters and various enzymes, such as aldehyde oxidases and monoamine oxidases (4). The 

deficiency of iron has been associated with behavioral disorders, mental retardation, and impaired immune 

function (4).  Neurological symptoms such as irritability, short attention span, learning deficits, sleep 

disturbance, and weak memory have also been reported in children with iron deficiency . Iron deficiency can 

lead to neurological complications, including papilledema, pseudotumor cerebri, and 6t h nerve palsy, as 

well as behavioral disturbances (5).   

The relationship between iron deficiency and febrile seizures has been the subject of investigation, 

but findings have been inconsistent throughout previous studies. Some studies have reported a higher 

prevalence of iron deficiency, with or without anemia, in children with febrile seizures  (6). For example, a  

study by Millichap and colleagues found that iron deficiency, defined as serum ferritin <30 ng/m l, was 

significantly more prevalent in children with febrile seizures compared to controls  (7, 8).  Another study by 

Hartfield and colleagues found an association between iron deficiency anemia and the risk of febrile 
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seizures (9).   However, other studies have not found a significant association between iron deficiency and 

febrile seizures (6). Febrile seizures were defined as seizures that occurred in children aged 6 to 60 months, 

characterized by a body temperature of 38°C or higher, in the absence of central nervous system infections 

or acute electrolyte abnormalities. A history of prior afebrile seizures was also an exclusion criterion (10). 

Anemia was defined as a hemoglobin concentration more than 2 standard deviations below the mean 

reference value for age-  and sex-matched healthy populations. According to the World Health Organization 

(WHO), iron deficiency anemia in children between 6 months and 5 years of age was identified as a  

hemoglobin level below 11 g/dl. Iron deficiency was determined based on serum iron levels below 50 μg/l, 

total iron binding capacity (TIBC) above 450 μg/l, and serum ferritin levels below 12 mg/l in children up to 5  

years of age (11). The classification of febrile seizures is shown in Fig. 1.  

 
Fig. 1. An overview of the classification of febrile  seizures 

The prevalence of febrile seizures varies between different regions and populations. For example, a 

recent study carried out in South Korea has revealed a noteworthy finding regarding the prevalence of 

febrile seizures. According to the study's findings, the 5-year prevalence of febrile seizures in the South 

Korean population was determined to be approximately 6.92%. This prevalence rate is notably higher 

compared to the mean prevalence of 2-5% which has been commonly observed in children worldwide (12).  

The findings of this study shed light on a potential variation in the incidence of febrile seizures in the South 

Korean population, highlighting the importance of regional and demographic factors that may influence the 

prevalence of this medical condition. Development of febrile seizures in children with iron deficiency 

anemia is shown in Fig. 2.  

 
Fig. 2. Development of febrile  seizures in children with iron deficiency anemia 
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Given the conflicting findings regarding the association between iron deficiency and febrile 

seizures, as well as the potential neurological implications of iron deficiency, further investigation is 

warranted. The findings of this study are expected to contribute to our understanding of the frequency of 

iron deficiency anemia in children presenting with febrile seizures and the potential association between 

these two conditions.   

MATERIALS AND METHODS  

STUDY DESIGN 

This study employed a cross-sectional design to collect data from a  specific point in time. Data 

collection took place in the Outpatient Department of Children's Hospital at PIMS, Islamabad, providing a 

suitable environment for the recruitment and examination of participants. The study was con ducted over a 

period of 6 months after receiving ethical approval. To ensure a representative sample, a sample size of 360 

cases was calculated based on a  95% confidence level, an 8% margin of error, and an expected prevalence of 

iron deficiency anemia of 47.05% among children with febrile seizures. Non-probability consecutive 

sampling was employed to enroll participants who met the selection criteria. 

INCLUSION AND EXCLUSION CRITERIA 

Children between 6 months and 5 years of age, irrespective of gender, who were presented with 

febrile seizures as defined previously, were included in the study. Exclusion criteria encompassed atypical 

febrile seizures, afebrile seizures, evidence of central nervous system infection, chronic neurodevelopmental 

problems, previous diagnoses of other hematological disorders, bleeding or coagulation disorders, 

hematological malignancies, current iron supplementation, or any serious illness. 

DATA COLLECTION PROCEDURE 

To collect data, a total of 360 children meeting the inclusion crit eria were consecutively enrolled 

from the Pediatric Medicine Outpatient Department at PIMS, Islamabad. Prior informed consent was 

obtained from the parents or guardians of the participants. Demographic information, including the child's 

name, age, gender, and duration of febrile fits, was recorded. Subsequently, blood samples were collected 

using sterile techniques and a 3cc disposable syringe, performed by a trained staff nurse. In the present 

study, meticulous handling of the collected samples was of paramount importance to ensure accurate 

results. These samples were systematically dispatched to the hospital laboratory for a comprehensive 

assessment of serum iron, ferritin, and TIBC (Total Iron Binding Capacity) levels. The diagnosis of iron 

deficiency anemia was made based on specific criteria, including low serum iron levels, elevated TIBC, 

ferritin levels below 12 mg/L, and hemoglobin levels below 11 g/dL. These diagnostic parameters were 

considered in the absence of any concurrent medical conditions that could influence the accuracy of these 

measurements. All data collected during the study were diligently recorded in a standardized proforma to 

maintain the integrity of the information. All data were carefully recorded in a proforma. Ethical approval 

and parental consent were obtained prior to initiating the study. 

DATA ANALYSIS 
Data obtained from the study were entered into a statistical software package, such as SPSS version 

20, for analysis. Quantitative variables, including age, weight, serum iron, ferritin, and TIBC levels, were 

presented as means with standard deviations (SD). Qualitative variables, such as gender and the presence of 

iron deficiency anemia, were expressed as frequencies and percentages. Stratification was performed based 

on age, gender, and febrile seizure characteristics. Post-stratification, the chi-square test was applied to 

compare the frequency of iron deficiency anemia in the different stratified groups. A p-value of ≤0.05 was 

considered statistically significant. 

Furthermore, descriptive statistics were employed to summarize the demographic characteristics of 

the participants and the prevalence of iron deficiency anemia. The mean and SD were calculated for 

continuous variables, while frequencies and percentages were determined for categorical variables. 

Subgroup analyses were conducted to explore potential associations between iron deficiency anemia and 

specific demographic or clinical factors. 
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Ethical considerations were carefully observed throughout the study. Informed consent was 

obtained from the parents or guardians of the participating children, and the study protocol was approved 

by the ethical review board. Confidentiality of the collected data was strictly maintained, ensuring the 

privacy and anonymity of the participants. 

RESULTS  

DEMOGRAPHIC CHARACTERISTICS 

The study encompassed a cohort of 360 children, demonstrating an equitable distribution of gender. 

Females constituted 49.7% (179), and males comprised 50.3% (181) of the participant pool. The children were 

categorized based on their milk-feeding practices, revealing 47.5% (171) as breastfed and 52.5% (189) as 

formula-fed. The mean age of the participants was 25.67 months. 

PREVALENCE OF IRON DEFICIENCY ANEMIA 

Among the study participants, 18.9% (68) exhibited iron deficiency anemia, while the majority, 

81.1% (292), did not manifest signs of iron deficiency (Fig. 3). 

 
Fig. 3. Frequency of iron deficiency anemia among children with Febrile  Seizures 

POST-TREATMENT STATUS 

Post-treatment outcomes indicated that 33.1% (119) of the children were cured, 0.3% (1) deceased, 

45% (162) showed improvement, and 21.7% (78) remained in a stable condition. 

INCOME STATUS AND IRON DEFICIENCY ANEMIA 

Examining the income status of families, 26.9% (97) belonged to high-income households, 36.4% 

(131) to low-income households, and 36.7% (132) to middle-income households (Table I). 

Table I. Key demographic and health characteristics of the study population showing gender distribution, milk feeding practices, 
iron deficiency anemia, post-treatment status, and income status 

Factor Categories N % 

Gender Female 179 49.7% 

Male 181 50.3% 

Milk Fed Breast Fed 171 47.5% 

Formula Fed 189 52.5% 

Iron deficiency anemia Positive 68 18.9% 

Negative 292 81.1% 

Post-treatment status Cured 119 33.1% 

Died 1 0.3% 

Improved 162 45% 

Stationary 78 21.7% 

Income Status High 97 26.9% 

Low 131 36.4% 

Middle  132 36.7% 

    

Positive 
19% 

Negative 

81% 

 
0% 

 
0% 

Iron Deficiency Anemia 

Positive Negative 
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ASSOCIATION ANALYSIS 

Table II presents a detailed breakdown of iron deficiency anemia concerning gender, milk-feeding practices, 

and income. 

GENDER 

 No statistically significant difference in the frequency of iron deficiency anemia was observed 

between males and females. The p-value for this factor was 0.626. 

MILK-FEEDING PRACTICES 

No significant difference in the frequency of iron deficiency anemia w as noted between breastfed 

and formula-fed children. The p-value for this factor was 0.246. 

Post-Treatment Status: No significant association between different outcomes and the frequency of iron 

deficiency anemia was identified. The p-value for this factor was 0.813. 

INCOME STATUS  

A significant association was observed between income status and the prevalence of iron deficiency 

anemia. The condition was more prevalent in low -income groups (25.2%, n=33) compared to high-income 

(12.4%, n=12) and middle-income groups (17.4%, n=23). The p-value for this factor was 0.043, indicating a 

statistically significant difference among income groups.  

 Table II. Relationship of Iron Deficiency Anemia with Various Factors in Children with Febrile Seizures  

DISCUSSION 
Iron is an essential nutrient crucial for the proper growth and development of children. Its 

deficiency can have significant detrimental effects on various organs, resulting in anemia, abnormal growth,  

behavioral changes, mental retardation, altered thermoregulation, impaired physical performance, and 

compromised immune function (13). Moreover, insufficient iron levels have been associated with 

neurological symptoms such as behavioral changes, poor attention span, and learning deficits in children, 

indicating a potential link between iron insufficiency and other neurological disturbances, including febrile 

seizures (14). Several studies have investigated the relationship between iron deficiency and febrile seizures 

in children, providing valuable insights into this association (15-17) all reported iron deficiency as a 

potential risk factor for febrile seizures. 

In the present study, the prevalence of iron deficiency anemia among patients with febrile seizures 

was noted to be 18.9% (18), conducted a study that revealed a higher prevalence of iron deficiency anemia 

Factor Categories                         Iron Deficiency Anemia P -value  

          Positive          Negative 

n % n % 

Gender Female 32 17.9% 147 82.1% 0.626 

Male 36 19.9% 145 80.1% 

Milk Fed Breast Fed 28 16.4% 143 83.6% 0.246 

Formula Fed 40 21.2% 149 78.8% 

Post-

treatment 

status 

Cured 23 19.3% 96 80.7% 0.813 

Died 0 0% 1 100% 

Improved 28 17.3% 134 82.7% 

Stationary 17 21.8% 61 78.2% 

Income Status High 12 12.4% 85 87.6% 0.043 

Low 33 25.2% 98 74.8% 

Middle  23 17.4% 109 82.6% 
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among individuals with febrile seizures, reporting a rate of 44% (19),  found an even higher prevalence of 

63.6% (20),  reported a  prevalence rate of 30%. Similarly Two Authors conducted studies and observed 

prevalence rates of 31.8% and 29%, respectively  (14, 21). These findings highlight the variability in the 

prevalence of iron deficiency anemia among individuals with febrile seizures across different research 

investigations. 

Similarly, a lower prevalence of iron deficiency anemia in children presenting with febrile seizures 

has been reported in studies by Khalid et al. (5.3%)  (22) and (23),  (14.8%). Interestingly, certain studies have 

reported a potentially protective effect of IDA on FS (24, 25). Richard et al. discovered that severe 

malnutrition, characterized by reduced levels of albumin and plasma protein, as well as electr olyte 

imbalances such as hypokalemia, hyponatremia, hypomagnesemia, and hypocalcemia, coupled with 

vitamin D deficiency, could potentially lower the seizure threshold. This combination of factors may 

contribute to an increased prevalence of epilepsy, including FS, particularly in developing countries(26). 

In the current study, no significant associations were observed between gender, milk-feeding 

practices, or post-treatment status and iron deficiency anemia. These findings are consistent with some 

previous studies that did not find a significant relationship between these factors and iron deficiency anemia 

in the context of febrile seizures. However, it is worth noting that the sample size and study design may 

have influenced the statistical power to detect such associations. Further research with larger sample sizes 

and more comprehensive study designs may provide additional insights into these relationships. 

One significant finding of this study was the association between low-income households and a  

higher prevalence of iron deficiency anemia. This finding is in line with the existing literature highlighting 

the influence of socioeconomic factors on nutritional status. Low -income households may face challenges in  

accessing a diverse and nutrient-rich diet, leading to an increased risk of iron deficiency anemia  (27). 

Understanding this association can guide interventions and public health strategies targeting vulnerable 

populations to improve iron status and prevent iron deficiency anemia in children with febrile seizures. 

Iron deficiency has been implicated in neurological disturbances and cognitive impairments, 

highlighting the potential complications for children with febrile seizures . Neurological symptoms such as 

behavioral changes, poor attention span, and learning deficits have been reported in  children with iron 

deficiency, suggesting a potential link between iron insufficiency and febrile seizures  (28). Further research 

is needed to elucidate the underlying mechanisms and explore the long-term neurological consequences of 

iron deficiency in this population. 

The findings of this study have important clinical implications. Early detection and intervention for 

iron deficiency anemia in children with febrile seizures may help reduce the risk of seizure recurrence and 

associated complications. Strategies to improve iron status, such as iron supplementation and dietary 

interventions, should be considered as part of the management and prevention strategies for febrile seizures. 

Additionally, public health initiatives targeting low -income households can play a crucial role in reducing 

the burden of iron deficiency anemia and improving the overall health outcomes of children with febrile 

seizures. 

LIMITATIONS 

The cross-sectional design adopted in this study imposes constraints on establishing causal 

relationships between iron deficiency anemia and febrile seizures. Furthermore, the sample size may have 

compromised the statistical power, particularly in detecting significant associations related to gender and 

milk-feeding practices. Subsequent research endeavors incorporating larger sample sizes and longitudin al 

designs would enhance the robustness of evidence concerning these associations. 

CONCLUSION 

 In summary, the prevalence of iron deficiency poses  a substantial concern given its adverse 

implications for the growth, development, and general well-being of children. Insufficient iron levels can 

contribute to conditions such as anemia, abnormal growth, compromised immune function, and 

neurological disturbances. Febrile seizures, a prevalent childhood ailment, have been linked to iron 

deficiency, prompting various investigations into this relationship. 
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Prompt identification, targeted intervention, and effective management of iron deficiency emerge as  

pivotal measures to mitigate the risk of febrile seizures and their associated complications. Additionally, a 

holistic approach encompassing nutritional interventions and public health initiatives becomes imperative 

to ensure optimal iron status and neurodevelopment in children, thereby enhancing their overall health 

outcomes. 

References: 

1. Siddiqui HB, Haider N, Khan Z. Frequency of acute bacterial meningitis in children with first episode 

of febrile seizures. J Pak Med Assoc. 2017;67(7):1054-8. 

2. Aziz KT, Ahmed N, Nagi AG. Iron deficiency anaemia as risk factor for simple febrile seizures: a case  

control study. Journal of Ayub Medical College Abbottabad. 2017;29(2):316 -9. 

3. Shaheed A, Abbas S. The association between iron deficiency and febrile seizures in children below 5 

years. Iraqi JMS. 2020; 18 (2): 110-116.  

4. Srinivasa S, Reddy S. Iron deficiency anemia in children with simple febrile seizures-a cohort study. 

Current Pediatric Research. 2014;18(2):95-8. 

5. Özdemir N. Iron deficiency anemia from diagnosis to treatment in children. Turkish Archives of 

Pediatrics/Türk Pediatri Arşivi. 2015;50(1):11. 

6. Köksal AO, Özdemir O, Büyükkaragöz B, Karaömerlioglu M, Bulus AD. The association between 

plasma ferritin level and simple febrile seizures in children. Journal of Pediatric 

Hematology/Oncology. 2016;38(7):512-6. 

7. Jang HN, Yoon HS, Lee EH. Prospective case control study of iron deficiency and the risk of febrile 

seizures in children in South Korea. BMC pediatrics. 2019;19(1):1-8. 

8. Papageorgiou V, Vargiami E, Kontopoulos E, Kardaras P, Economou M, Athanassiou-Mataxa M. 

Association between iron deficiency and febrile seizures. European Journal of Paediatric Neurology. 

2015;19(5):591-6. 

9. Rudy M, Mayer-Proschel M. Iron deficiency affects seizure susceptibility in a time-and sex-specific 

manner. Asn Neuro. 2017;9(6):1759091417746521. 

10. Chung S. Febrile seizures. Korean journal of pediatrics. 2014;57(9):384. 

11. De Benoist B, Cogswell M, Egli I, McLean E. Worldwide prevalence of anaemia 1993-2005; WHO 

Global Database of anaemia. 2008. 

12. Shang J, Yamashita T, Fukui Y, Song D, Li X, Zhai Y. Prevalence, incidence, and recurrence of febrile 

seizures in Korean children based on national registry data. Journal of clinical neurology. 

2018;14(1):43-7. 

13. Beard JL. Iron biology in  immune function, muscle metabolism and neuronal functioning. The Journa l 

of nutrition. 2001;131(2):568S-80S. 

14. Sherjil A, us Saeed Z, Shehzad S, Amjad R. Iron deficiency anaemia—a risk factor for febrile seizures 

in children. Journal of Ayub Medical College Abbottabad. 2010;22(3):71 -3. 

15. Billoo A. Association between iron deficiency anemia and febrile seizures. Journal of the College of 

Physicians and Surgeons--pakistan: JCPSP. 2005;15(6):338-40. 

16. Abaskhanian A, Vahid Shahi K, Parvinnejad N. The association between iron deficiency and the first 

episode of febrile seizure. Journal of Babol University of Medical Sciences. 2009;11(3):32-6. 

17. Daoud AS, Batieha A, Abu‐Ekteish F, Gharaibeh N, Ajlouni S, Hijazi S. Iron status: a possible risk 

factor for the first febrile seizure. Epilepsia. 2002;43(7):740-3. 

18. Bidabadi E, Mashouf M. Association between iron deficiency anemia and first febrile convulsion: a 

case–control study. Seizure. 2009;18(5):347-51. 

19. Leela Kumari P, 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;49:17-9. 

20. Pisacane A, Sansone R, Impagliazzo N, Coppola A, Rolando P, D'Apuzzo A. Iron deficiency anaemia 

and febrile convulsions: case-control study in children under 2 years. British Medical Journal. 

1996;313(7053):343-4. 

21. Moumen A, Hakim ZM. Case-control study of the relationship between anemia and febrile convulsion 

in children between 9 months to 5 years of age. 2003;50-54. 

22. Hussain AW, Haq AU, Shahzad S, Murtaza B, Nawaz U, Lodhi MA. Iron deficiency anemia–a risk 

factor for febrile seizures in children. Pakistan Armed Forces Medical Journal. 2018;68(5):1300-05. 

23. Sarfaraz M, Jaffar MA, Azhar MJ. Iron deficiency anaemia in children presenting with febrile seizures. 

Pak J Med Health Sci. 2017;11(3):1155-7. 

Zahid pc
Typewritten text
251



 
Pak Euro Journal of Medical and Life Sciences. Vol. 6 No. 3 

 

Copyright © 2023 Authors. This is an open access article distributed under the Creative Commons Attribution License, which permits 

unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.  

 

24. Kobrinsky NL, Yager JY, Cheang MS, Yatscoff RW, Tenenbein M. Does iron deficiency raise the 

seizure threshold? Journal of child neurology. 1995;10(2):105-9. 

25. Derakhshanfar H, Abaskhanian A, Alimohammadi H, ModanlooKordi M. Association between iron 

deficiency anemia and febrile seizure in children. Med Glas (Zenica). 2012;9(2):239 -42. 

26. Hackett R, Iype T. Malnutrition and childhood epilepsy in developing countries. Seizure. 

2001;10(8):554-8. 

27. Ali M, Amin MR, Jarl J, Chisholm N, Saha S. Maternal health status and household food security on 

determining childhood anemia in Bangladesh-a nationwide cross-sectional study. BMC public health. 

2021;21(1):1581. 

28. Fallah R, Tirandazi B, Karbasi SA, Golestan M. Iron deficiency and iron deficiency anem ia in children 

with febrile seizure. Iranian journal of pediatric hematology and oncology. 2013;3(1):200. 

 

 

Zahid pc
Typewritten text
252


