
INTRODUCTION

Febrile convulsion (FC) is the most common type of seizure in 
children (1). It occurs in children aged 6 months to 6 years (2). Its 
incidence is 2–5% or 4.8/1000 person-year (3).

FCs are mostly seen in males. The male to female ratio is 1.4:1 (4). 
FCs are seen 4 times more in patients with a family history of FC 
than in the general population (5). Although the pathogenesis 
of FC remains unknown, the most important etiopathogenetic 
factors may be age, accompanying infection, fever, and genetics 
(6). Most FCs seen at 6 months to 3 years peak at 18 months (7, 
8). The reason for frequent convulsions in this age group which 
has tendency to recurrent infections; hypersensitivity of matur-
ing brain to increase in body temperature (9). FCs mostly seen 
during the course of high fever and convulsion may be the first 
sign in 25–50% of the patients (10). The most commonly defined 
risk factor is family history in first degree family members. Cohort 
studies in patients with febrile convulsion; risk of siblings was de-
termined as 10–45% (11). Cognitive dysfunction, psychomotor re-
tardation, behavioral problems, pica, breath holding spells, rest-
less leg syndrome, and thrombosis could be associated with iron 
deficiency. The effect of iron deficiency in a developing brain and 
mechanisms such as altered development of hippocampus neu-
rons, impairment of energy metabolism, delayed maturation of 
myelin, slowed visual and auditory evoked potentials, and altera-
tions in synaptic neurotransmitter systems including norepineph-

rine, dopamine, glutamate, gamma-aminobutyric acid (GABA), 
and serotonin may be responsible for these symptoms (12, 13). 
Zinc has a regulatory effect on glutamic acid decarboxylase and 
the synthesis of GABA (14).

Considering the conflicting pathogenesis of FC, we designed a 
study to investigate the relationship of FC with iron deficiency 
anemia and zinc deficiency.

METHODS

We prospectively evaluated the demographic and clinical char-
acteristics of FC in 57 children aged 3–60 months who presented 
to the pediatric emergency department as the case group and 25 
healthy children who presented to outpatient clinics as the con-
trol group in Şişli Hamidiye Etfal Training and Research Hospital 
between January 2013 and July 2013.

Febrile convulsion was defined as a seizure occurring in a child 
with a documented temperature of at least 37.8°C.

Febrile convulsion has been defined as a seizure associated with 
a febrile illness in the absence of central nervous system infection 
or acute electrolyte abnormalities in 6–60-month-old children 
without previous afebrile seizures. FCs are further classified as 
simple and complex. Complex FC is defined as a seizure lasting 
more than 15 min and recurring within 24 h or a focal seizure (15).

The exclusion criteria comprised receiving an iron or zinc com-

Relationship of Febrile Convulsion with Iron Deficiency 
Anemia and Zinc Deficiency

Haşim Gencer1, İhsan Kafadar2, Gülşen Köse2, Yıldız Yıldırmak3

1Department of Pediatrics, Esenler Obstetrics and Pediatrics Hospital, İstanbul, Turkey
2Department of Pediatric Neurology, Şişli Hamidiye Etfal Training and Research Hospital, İstanbul, Turkey
3Department of Pediatric Hematology, Şişli Hamidiye Etfal Training and Research Hospital, İstanbul, Turkey

ABSTRACT

Objective: Febrile convulsion (FC) is the most common type of seizure in children. Its incidence is 2–5%. Iron and zinc, as a major element 
of some enzymes, play an important role in the central nervous system (CNS) and can affect some inhibitory mechanisms of CNS. The aim of 
this study is to evaluate the association of FC with iron deficiency anemia and zinc deficiency and the relationship of FC with its pathogenesis.

Methods: We prospectively evaluated the demographic and clinical characteristics of FC in 57 children aged 3–60 months who presented to 
the pediatric emergency department as the case group and 25 healthy children who presented to outpatient clinics as the control group in Şişli 
Hamidiye Etfal Training and Research Hospital, a tertiary state hospital in İstanbul, between January 2013 and July 2013. Anemia was defined 
as a hemoglobin (Hb) level of <11 g/dL. The serum zinc levels were determined by atomic absorption spectrophotometry.

Results: The male to female ratio was 1.71/1. The mean age at the first seizure was 21.6±11.8 months. The most common cause of FC was 
upper respiratory tract infection (84.2%). Twenty (35.1%) patients had a family history of FC and 8 (14%) had a family history of epilepsy. The 
most common seizure type was generalized tonic–clonic seizures (78.9%). There was no statistically significant difference between the case 
and control groups in the anemia ratio, Hb level, Htc, MCV, RDW, RBC count, platelet count, TIBC, and ferritin level. There were statistically 
significant lower rates of mean serum zinc levels and hypozincemia in the case group.

Conclusion: There was no statistically difference between FC and anemia. The serum zinc levels were found to be lower in patients with FC. 
The relationship between low zinc levels and convulsion is not understood whether it is a cause or result. It can emphasize the hypothesis that 
there is a relation between serum zinc levels and febrile convulsion in children. (JAREM 2016; 6: 94-7)

Keywords: Seizure, febrile, iron, zinc

94 Original Investigation

Received Date: 16.09.2015    Accepted Date: 05.10.2015
© Copyright 2016 by Gaziosmanpaşa Taksim Training and Research Hospital. Available on-line at www.jarem.org

DOI: 10.5152/jarem.2015.942

Address for Correspondence: Dr. Haşim Gencer,  
E-mail: hsmgncr@hotmail.com



bination within the past month, the presence of any chronic sys-
temic diseases (cardiac, renal, metabolic, malignancy, and rheu-
matologic, etc.), and having neurodevelopmental delay, previous 
afebrile seizure, or acute central nervous system infection (men-
ingitis or encephalitis).

A venous blood sample was obtained from all children in both 
groups. The hemoglobin (Hb) level, hematocrit (Htc), mean cor-
puscular volume (MCV), red blood cell distribution width (RDW), 
platelet count, mean platelet volume (MPV), serum iron level, to-
tal iron binding capacity (TIBC), biochemical tests, and ferritin, 
C-reactive protein (CRP) and zinc levels were measured.

Iron deficiency anemia is defined as an Hb level of <11 g/dL; 
MCV of <70 fl at 12–24 months, <73 fl at 24–48 months, and <76 
fl at 2–12 years; and ferritin level of <10 μg/L. Serum iron levels of 
<30 μg/dL, total iron binding capacity of >350 μg/dL, transferrin 
saturation (a percentage calculated as serum iron concentration/
TIBC×100) of less than 16%. Zinc deficiency was considered as 
serum zinc level of <70 μg/dL.

Informed consent was taken from the parents, and the study was 
approved by the ethics committee of Şişli Hamidiye Etfal Training 
and Research, İstanbul, Turkey.

Statistical Analysis
In the descriptive statistics of the data, mean, standard devia-
tion, rate, and frequency are used. The distribution of variables 
was checked with the Kolmogorov–Smirnov test. For the analysis 
of qualitative data, the independent samples t-test and Mann- 
Whitney U test were used. For the analysis of quantitative data, 
the Chi-square test was used; in conditions where the Chi-square 
test cannot be used, Fischer’s test was used. Statistical Package 
for the Social Sciences 21.0 (SPSS Inc.; IBM Company, Armonk, 
New York, USA) was used in the analysis.

Results at 95% confidence interval and p-values of <0.05 were 
considered to be significant.

RESULTS

We studied 57 children (36 males and 21 females) with FC and a 
control group of 25 healthy children (13 males and 12 females).

The mean age of patients in the case and control groups was 
25.8±11.9 months and 24.8±14.2 months, respectively. The mean 
age at first seizure was 21.6±11.8 months. The most common 
cause of FC was upper respiratory tract infection (84.2%). Twenty 
(35.1%) patients had a family history of FC and 8 (14%) a family 
history of epilepsy. Simple FC was seen 91.2%, and generalized-
type FC was seen 98.2% of the patients. The most common sei-
zure type was generalized tonic–clonic seizures (78.9%). Recur-
rence was seen in 18 (31.6%) patients.

There was no statistically significant difference between the case 
and control groups in the anemia ratio, Hb level, Htc, MCV, RDW, 
RBC count, platelet count, TIBC, and ferritin level (Table 1). MPV, 
mean serum iron level, and iron level were lower in the case 
group. Additionally, the transferrin saturation index was lower in 
the case group.

There were statistically significant lower rates of mean serum zinc 
level and hypozincemia in the case group (p=0.009 and p=0.003, 
respectively) (Table 2).

There were no difference between the groups with low and nor-
mal serum zinc levels in age, gender, FC type, recurrence ratio, 
and anemia.

DISCUSSION

Genetic factors play an important role in FC. However, genetic 
inheritance is not fully understood. Wallace (5) found a 17% FC 
history in first degree family members; in Ling’s report (16), this 
number was 26.6%, while in Kolfen et al. (17) study, this was 16%. 
Moreover, in the Turkish population, consanguineous marriage 
ratio was 22% (18). In our study, we found that the FC history of 
first degree family members higher than literature (35.1%).

There was no statistically significant difference between the case 
and control groups in the anemia ratio, Hb level, Htc, MCV, RDW, 
RBC count, platelet count, TIBC, and ferritin levels.

Akbayram et al. (19) indicated that in Turkey, in children with FC, 
serum iron levels are lower than those in the healthy children 
group. Similar to this, we found a statistically significant differ-
ence (p=0.03) between the case and control groups at mean se-
rum iron level and low serum iron (Fe<30 μg/dL) ratio.

Pisacane et al. (20) showed that in a case-control study in It-
aly for 6–24 months, 156 FC patients had a 30% anemia ra-
tio, patients with fever but no convulsion had a 14% ratio, and 
healthy children had a 12% ratio. They described an associa-
tion between iron deficiency anemia and FC. Fallah et al. (21) 
reported that in Iran, in a cross sectional case control study, 
iron deficiency anemia was found at a rate of 26% in first un-
provoked afebrile seizure, at a rate of 22% in FC, and at a rate 
of 10% in healthy children. Although the anemia ratio in the 
case group that we found was consistent with that found in 
literature (26.3%), there was no statistically difference with that 
in the control group.

95
Gencer et al.
Febrile Convulsion and Elements. JAREM 2016; 6: 94-7

 Case Control p

Hb level 11.7±1.2 11.7±1.1 0.899

MCV 76.0±5.7 77.9±3.7 0.121

Plt count 312070±111023 301280±82158 0.664

TIBC 380.4±73.5 388.3±41.8 0.618

Ferritin level 42.4±29.7 32.4±23.2 0.138

Hb: Hemoglobin; MCV: Mean corpuscular volume; Plt: Platelet; TIBC: Total iron 

binding capacity 

Table 1. Comparison of some hematological parameters 

                   Case                   Control p

Zinc Mean             75.2±20.0                 87.4±16.6 0.009

 <70 26 45.6% 3 12.0% 

 70–120 28 49.1% 21 84.0% 0.003

 >120 3 5.3% 1 4.0%

Table 2. Comparison of zinc levels



Serum zinc levels are known not to change depending on gen-
der (22). We showed no gender difference between patients with 
normal and low zinc levels.

Çelik et al. (23) reported that there was no significant difference 
between serum zinc level in 25 children with FC and healthy 25 
children as the control group. Kafadar et al. (24) found that there 
was no significant difference between the FC and control group. 
Uluhan et al. (25) reported 25 FC patients had a mean serum zinc 
level of 86.76±4.04 µg/dL and that 20 healthy children, as the 
control group, had a mean serum zinc level of 96±7.62 µg/dL. 
There was no statistically significant difference. In one report by 
Cho et al. (26) from Korea in Pusan Hospital, there was no sig-
nificant difference between the serum zinc level in children with 
FC and the control group. This difference with our result may be 
due to their small sample size (the study was performed on 11 
patients in each group).

On the other hand, Ehsanipour et al. (14) reported a compari-
son of serum zinc levels and found that 34 patients had FC, 40 
had fever, and 18 had afebrile convulsion. In the case group, 
zinc levels were found to be significantly lower than those in 
other groups. Further, in other studies, mean serum zinc levels 
were found to be lower in patients with FC (27, 28). Salehiom-
ran and Mahzari (29) reported that the mean serum zinc level 
was 0.585±0.166 mg/L and 0.704±0.179 mg/L in the case and 
control groups, respectively. The mean serum zinc level was sig-
nificantly lower in the FC group than in the control group. Our 
study showed that the mean serum zinc level was 75.2±20.0 μg/
dL in the case group and 87.4±16.6 μg/dL in the control group. 
Low serum zinc level ratio was 45.6% in the case group and 12% 
in the control group. The mean serum zinc level and low serum 
zinc level ratio were significantly lower in the case group than in 
the control group.

CONCLUSION

Although anemia criteria were lower in the case group, there was 
no statistically difference between FC and anemia. Serum zinc 
levels were found to be lower in patients with FC. The relation-
ship between low zinc levels and FC is not understood whether 
it is a cause or result. To find the truth about relationship of FC 
with anemia and zinc levels, more sophisticated investigations 
are needed.
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