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ABSTRACT 

Background: Febrile Convulsions (FC) are convulsions that occur in children aged 6 months to 5 years old with a 38°C or 

more body temperature that are not caused by a Central Nervous System (CNS) illness or any metabolic imbalance and are 

not preceded by afebrile seizures. This syndrome affects 2-5 percent of children who are otherwise healthy neurologically. 

Although the exact etiology of FC is unknown, various genetic and environmental variables have been linked to it. 

Objective: To find out the prevalence of iron deficiency anemia (IDA) is in children who have febrile seizures at CMH 

Muzaffarabad. Study Design: Descriptive, cross-sectional study. Settings: Department of Pediatrics, CMH Muzaffarabad. 

Duration: Study duration was six months from July 2020 to December 2020. Methods: A total of 200 children presenting 

with diagnosed febrile seizure (already diagnosed cases), aged between 6 months to 5 years and both genders were 

included. Detail history and laboratory investigations were done for the confirmation of febrile seizure in the included 

children. A 5cc blood sample was taken from the included each child and was sent to hospital laboratory for the diagnosis 

of Iron deficiency anemia. All the laboratory investigation were performed by an expert pathologist having at least 3 years 

of experience to avoid any bias. IDA was labeled as positive if the concentration of hemoglobin less than 10 gm/dl, MCV 

less than 70fl and the level of serum iron less than 22μg/dl. All the data were recorded in Performa and SPSS version 26 

was used for the analysis. Results: Average age of the study subjects was 2.27 ± 1.24 years males were in majority 60.0% 

with ratio of male to female as 1.5:1. Overall hemoglobin average was 9.68±2.39 g/dl, serum ferritin average was 11.02±3.78 

µg/L and overall serum iron average was 4.76±1.09 µmole/L. Among children having febrile seizure, the iron deficiency 

anemia was found in 59.50%. Conclusion: The frequency of Iron deficiency anemia was observed to highly frequent among 

children who were presented with febrile seizure. 

Keywords: Febrile seizures, Iron deficiency, Anemia. 

 
INTRODUCTION 

ebrile seizures are the seizures that begin in childhood 
aged 6 months to 5 years old and are associated with 

the temperature (fever) of more than 100.4°F (38°C).1 
People have questioned whether these youngsters would 
benefit from daily anticonvulsant medication since the 
early twentieth century. Simple, complex and 
symptomatic febrile seizures are the three types of febrile 
seizures identified by epidemiological investigations. 

Even while febrile seizures are often safe for children, 
they can be alarming for caregivers, so it's critical to 
handle parental worry in the most compassionate way 
possible. Feverish seizures have an unclear pathogenesis. 
The event is thought to be triggered by a mix of genetic 
susceptibility and environmental circumstances, 
including the fever and its cause.2  

Several mutations in the gamma-aminobutyric acid 
(GABA) A receptor 2 subunit gene have also been linked 
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to febrile seizures as previous studies.3 Delay in the 
development, discharge after 28 days from the neonatal 
unit of the hospital, viral infection, day care attendance, 
febrile seizures related family history, specific 
immunizations, and probably the deficiencies of the zinc 
and iron are all the febrile seizures' risk factors.4-6  

About half of all pre-school children in underdeveloped 
countries suffer from anemia, which is caused mostly by 
iron deficiency. The most frequent nutritional and 
hematological illness of infants and of early childhood is 
iron deficiency anaemia.7,8  One study of febrile seizures 
found zinc levels in the blood were found to be the 
significantly lower in cases with FS in contrast 
to controls (without febrile seizures),9 while in another 
study, Children having FS are about significantly more 
(twice) likely to have iron deficiency anemia as children 
having febrile illness contrast to those who did not have 
seizures.10 Anemia affects 293 million children globally, 
with a proportion of 47.4 percent in preschool-aged 
children.11 Iron deficiency is the leading cause of anemia 
and according to an estimation 30% of worldwide 
population suffers from iron deficiency anemia (IDA), 
and most affected are living in developing nations.11 
According to Pakistan National Nutrition survey, 65% 
children between age 760 months had iron deficiency 
anemia.12 Synthesis of hemoglobin and functions of 
various enzymes involved in neurochemical reactions 
require iron. As per above scenarios the iron deficiency 
can therefore lead to many neurological disturbances like 
febrile seizures. As the iron deficiency anemia is of great 
concern for development and growth of children, so it has 
been decided to conduct this study to find out how 
common iron deficiency anemia is in children who have 
a febrile seizure in the local population. As majority of our 
population belong to rural areas and poor socioeconomic 
status where proper nutritional needs of infants cannot be 
met, so there is a need of a local study to determine the 
magnitude of the problem. The results of this study not 
show the local status regarding the problem.  Although 
previously it is established but locally, we are missing the 
statistics regarding this and also majority of our 
population belong to low socioeconomic status, so I am 
expecting higher percentage in our population. Then on 
the basis of the results, our public can be encouraged for 
proper nutrition to children and early screening and 
managing these particular patients in order to reduce the 
complications of anemia. 

METHODS 

This was Descriptive, Cross-sectional study conducted at 
Department of Pediatrics, CMH, Muzaffarabad Pakistan, 
during a period of (Six months) from July 2020 to 
December 2020. 

Sample size was 200 keeping 52.5%14 prevalence of IDA 
in children having febrile seizures, confidence interval 
95% and margin of error 7%. According to WHO formula 
for the calculation of sample size by using non-
probability, consecutive sampling technique. 

A All the children presenting with diagnosed febrile 
seizure (already diagnosed cases), aged between 6 
months to 5 years and both gender (male/female) were 
included in the study. 

All the children presenting with seizures due to proven 
CNS Infections, known hemoglobinopathies, personal or 
family history of any type of seizures i.e., epilepsy and 
children with neurological deficits and delay 
developmental were excluded from the study. 

In the current study all the children fulfilling the inclusion 
criteria i.e., children presenting with febrile seizure were 
enrolled in the study through OPD and emergency 
department of CMH, Muzaffarabad. Permission from 
hospital ethics committee was taken and the parents of 
the children provided signed informed permission. Detail 
history and laboratory investigations were done for the 
confirmation of febrile seizure in the included children. A 
5cc blood sample was taken from the included each child 
and was sent to hospital laboratory for the assessment of 
Iron deficiency anemia. All the laboratory investigation 
were performed by an expert pathologist having at least 
3 years of experience to avoid any bias. If the 
concentration of Hemoglobin less than 10 gm/dl, MCV 
less than 70fl and the level of serum iron less than 
22μg/dl, iron deficiency anemia was considered positive. 
All the data regarding gender, age, socio economic status, 
residence, family history of seizures and history of iron 
supplement intake were recorded in Performa. To 
eliminate bias in the study results, exclusion criteria were 
used. All the recorded information on Performa was 
entered in statistical software SPSS version 26. 

RESULTS 

The participants in this study ranged in age of six months 
to five years old, with the mean age of 2.27 1.24 years. The 
majority of the patients, 118 (59.0%), were between the 
ages of 6 months and two years. The male to female ratio 
was 1.5:1 among the 200 participants, with 60.0% males 
and 40.0% females. Mean hemoglobin levels were 
9.68±2.39 g/dl. Mean serum ferritin levels were 
11.02±3.78 µg/L. Mean serum iron (µmole/L) was 
4.76±1.09. Distribution of patients according to residence 
and socioeconomic status and distribution of patients 
according to family history of seizures and history of iron 
supplement is shown in table 1. 

Iron deficiency anemia affects 59.50 percent of children 
who have a febrile seizure as shown in Figure 1. 
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Table 1: Descriptive statistics of the demographic 
variable (n = 150) 

Variables Statistics 

Age 2.27 ± 1.24 years 

Gender 
Males 120 (60.0%) 

Females 80 (40.0%) 

Residence 
Rural 92 (46.0%) 

Urban 108 (54.0%) 

Socioeconomic status 

Poor 46 (23.0%) 

Middle 100 (50.0%) 

Upper 54 (27.0%) 

Family history of 
seizures 

Yes 57 (28.5%) 

No 143 (71.5%) 

History of iron 
supplement 

Yes 33 (16.5%) 

No 167 (83.5%) 

 

Figure 1: Iron deficiency anemia among children of 
febrile seizure (n = 150) 

 

Stratification of iron deficiency with respect to age groups 
and gender, residence, socioeconomic status, family 
history of seizures and history of iron supplement. Table 
2.  

Table 2: Stratification of iron deficiency anemia with 
respect to age groups (n = 150) 

Variables 

Iron 
Deficiency 

Anemia 
P- 

value 

Yes No 

Age groups 
6 months to 2 years 66 52 

0.218 
3-5 years 53 29 

Gender 
Male 80 40 

0.011 
Female 39 41 

Residence 
Rural 55 37 

0.940 
Urban 64 44 

 
Socioeconomic 
status 

Poor 35 11 
 

0.003 
Middle 48 52 

Upper 36 18 

Family history 
Yes 38 19 

0.192 
No 81 62 

History of iron 
supplement 

Yes 15 18 
0.072 

No 104 63 

 

DISCUSSION 

More over a quarter of the world's population suffers 
from iron insufficiency, commonest nutritional 
deficiencies shortfall. Many physiological activities 
require iron, particularly oxygen binding and transport, 
gene control, growth of the cell its differentiation, 
reactions of the enzymes and the synthesis of the 
neurotransmitter.13 Iron deficiency promotes neuronal 
function and, as a result, raises the likelihood of 
convulsions also. This study has shown the Iron 
deficiency anemia affects 59.50 percent of children who 
have febrile seizures. Consistently El-Shafie AM et al14 
reported that the prevalence of IDA higher significantly 
among the case study group 52.5% in contrast to the 
controls 20%. On other hand Sultan T et al10 also 
conducted the case control study and they reported that 
the children with iron deficiency anemia were found in 93 
(46.5%) of cases and 56 (28%) of controls, and children 
having iron deficiency anemia had higher likelihood of 
the seizures than children lacking anemia, according to 
the odds ratio of 2.235. in the line of this study Hussain 
AW et al7 also reported that in the group suffering febrile 
seizures, 58% of the cases were anemic, with a 
hemoglobin concentration <10gm/dL, and 59% of the 
cases had lower concentration of the plasma ferritin 
<10ng/dL, while in 39% cases of the control group were 
anemic, with hemoglobin levels < 10 gm/dL, and 26% 
children had lower level of the plasma ferritin 
< 10ng/dL.7 On other hand in the study of Addil F et al15 
demonstrated that the iron deficiency anemia affects 
more than half of the children who experience febrile 
seizures and the females had a higher rate of iron 
deficiency linked with febrile seizures (62.2%) than boys 
(56.6%), although the discrepancy was not 
significant statistically. In the first five years of life, febrile 
seizures are the most prevalent type of seizure, and 
numerous factors that enhance seizure risk have been 
reported. In this study mean age of the cases was 2.27 1.24 
years and males were 60.0% of all study subjects. These 
findings were almost similar to the study of Sultan T et 
al10 as the average age of the cases was 2.081.07 years, 
whereas the average age of the controls was 3.21.69 years, 
followed by there were 130 males and 70 were 
female children in the cases, and there were 145 
males and 55 females children in the controls. Similarly in 
the study of Hussain AW et al7 demonstrated that the 
participants of the febrile seizures group, average age was 
30.73+ 20.69 months, with 71% cases under the age of 36 
months, whereas the average age was 29.47 +20.99 
months of the cases of control group, with 71% children 
under the age of 36 months, although in the group 
of febrile seizures, males were 74% and females 
were 26%, whereas in the group of controls males 
were 73% and females were 27%. In this study most of the 
cases had lower socioeconomic status, rural residency, 

59.5

40.5

0

10

20

30

40

50

60

70

Yes No



Iron Deficiency Anemia among Children with Febrile Seizures Ahmed N et al. 
     

 

     

APMC Vol. 16 No. 1 January – March 2022 20 www.apmcfmu.com 

formal level education of the parents and lower rate of the 
iron supplement. Similarly in the study of maternal 
anemia, lack of the iron supplementation during 
gestation, and vegetarian mother all elevated the 
incidence of all types of anemia in offspring.16 ID may be 
linked to an increased risk of FSs in children, according to 
Kenyan case-control research and a meta-analysis of eight 
case-control studies that looked into the association of the 
febrile seizures or acute seizures with iron deficiency.17 

Convulsions can occur when the effects of anemia or ID 
on the brain are exacerbated by fever. Furthermore, 
anemia is linked to the febrile illness severity, and 
individuals having symptoms more severe, may 
experience convulsions. However, febrile convulsions 
frequently occur during the start of a febrile illness, before 
Hb levels drop owing to infection.18 Furthermore, iron 
deficiency is linked to a variety of neurological problems, 
including restless leg syndrome, attention deficit 
hyperactivity disorder and the breath-holding spells, all 
of which are linked to increased brain excitability.5 In an 
animal study by Rudy et al19 recently observed that the 
mice exposed to shortage of iron postnatally had a lower 
seizure threshold and were more susceptible to specific 
seizures’ types. Although the exact mechanism 
underlying the link in between deficiency of the iron and 
hyperexcitability of the brain has yet to be determined, 
the evidence demonstrates that the disruption of the 
activity of normal neurotransmitter and metabolism of 
brain could predispose the child having deficiency of iron 
to a higher risk of febrile seizures occurrence.5 

CONCLUSION 

According to the findings, the frequency of IDA among 
children having febrile seizures was observed extremely 
high. As a result, we urge that early detection and care of 
this illness be implemented in order to prevent child 
morbidity. Additionally, doctors might organize national 
and regional public awareness programs for early 
therapy of children having iron deficiency to minimize 
morbidity. 

LIMITATIONS 

Because the sample size was limited and the study was 
based on only one center, the results are only 
representative of that center and control cases were also 
not studied. 

SUGGESTIONS / RECOMMENDATIONS 

It is suggested that further large-scale case control studies 
be conducted. 
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