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ABSTRACT
Introduction: Migraine is an inflammatory condition with high prevalence. Approximately
18% of women and 6% of men suffer from Migraine. It is classified into two groups based on
aura manifestations. Aura is characterized by any combination of visual, hemisensory, or language abnormalities. Although not completely elucidated, one possible explanation for its cause
may be related to the reduction of blood flow of the brain’s arteries or increased hemoglobin
level. In this study, we aim to find out the relationship between migraine and red cell distribution width (RDW). Methods: 100 patients with migraine who were referred to specialized
clinics Al-Zahra hospital between 2015-2016 and age and sex-matched 100 control subjects
enrolled in this study. The disease diagnosis was confirmed by a neurologist. Fasting venous
blood samples were taken from subjects for performing CBC, ferritin and, iron, and TIBC tests.
HIT6 questionnaire was considered to assess the severity of migraines. Results: There were 100
patients with a median age of 36 years (range 18-50). 22% were male and 78% were female.
Data analysis didn’t show any relationship between migraine severity and RDW. Also, RDW
didn’t have any relationship with the type of migraine (with aura or without aura). Conclusion:
This study could not reveal any significant association between RDW and migraine. Observing
high RDW in both case and control groups brings us to the hypothesis high prevalence of iron
deficiency in our country. According to the results, low ferritin levels had a relationship with
increased severity of migraine.
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INTRODUCTION
Migraine is the third most common and the seventh most disabling disease worldwide (1). Numerous studies have demonstrated a relationship between migraine and inflammation and
also, inflammatory factors of the immune system (2-4). Thirty
percent of patients with migraines experience focal neurologic
symptoms called auras before the attacks and it has been suggested that inflammatory cytokines are released in this phase
(5, 6). In addition, neurogenic inflammation is involved in the
pathogenesis of migraine (7).
Red cell distribution width (RDW), an indicator of anisocytosis, is typically evaluated in the complete blood count test (8).
This parameter can be considered as an inflammatory marker,
and its role in many diseases including leukemia, Alzheimer’s
disease, kidney disease, and some autoimmune illnesses have
been previously discussed (9-13). RDW can be altered by various pathological conditions, including a delay in erythrocyte
clearance that increases anisocytosis (14). In a study of HIV
patients, it was found that there is a positive relationship be-

tween RDW and systemic inflammatory biomarkers including
C-reactive protein, tumor necrosis factor alfa (TNF-a), interleukin 6 (IL-6), and IL-8 (15). High RDW can be one of the
symptoms of erythropoiesis disorders and hyper erythrocytosis
can cause hyperviscosity, one of the factors of migraine pathogenesis (16, 17). Indeed, the relationship between migraine and
iron metabolism in some studies has been discussed (18-20).
Since a limited number of studies have evaluated the effect of
RDW on migraine, the current study was conducted to measure
the relationship between this hematologic parameter and this
debilitating disease.
MATERIAL AND METHODS
Patients
All patients referred to the headache clinic of the Alzahra hospital from April 2014 to March 2016 were included in the initial
analysis. The diagnosis of migraine was confirmed by a neurologist according to the International Classification of Headache
Disorders-II diagnostic criteria (21). 70 patients had migraine
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with aura and 30 patients without aura. The HIT6 questionnaire
was used to assess the severity of headaches (22). Exclusion
criteria were considered as age younger than 18 or older than
50, body mass index lower than 18 or higher than 30, smoking, corticosteroid therapy, contraceptives intake, pregnancy,
breastfeeding women, any comorbidities including cardiovascular patients, history of hypertension, hypercholesterolemia
malignancy, renal liver failure, hematological disorders, and
autoimmunity. Considering these criteria, finally, 100 migraine
patients and age- and sex-matched 102 control healthy individuals who had no headache of any kind. were enrolled in the
study All patients were given the consent form after they were
informed about the procedures and the aim of the investigation.
Blood assay
Fasting blood was collected in clot tubes for ferritin testing and
EDTA tubes for RDW measurement. Serum ferritin was analyzed using a simple chemiluminescence method (Elecsys®,
Roche Diagnostics, Mannheim, Germany). RDW measurements were conducted using a hematology analyzer (Sysmex
K1000, Sysmex Corp., Kobe, Japan).
Statistical analysis
The patients’ characteristics were demonstrated as frequency (%) or mean± standard deviation. Hemoglobin (Hb), iron
(Fe), total iron-binding capacity (TIBC), and ferritin along
with RDW were all included in the study as risk factors for
determining a relationship with the severity of migraine headaches. The normality of the data set was evaluated through the
Kolmogorov-Smirnov test and the homogeneity of the variances of the two groups of migraine with and without aura was
determined. Then the independent T-test and ANOVA were
employed to compare the differences among variables. A Pearson correlation was applied for determining a relationship between these risk factors and the severity of the migraine. The
univariable and multivariable regression analyses were used to
identify the predictors of migraine. The relationship between
the levels of RDW, Hb, Fe, TIBC, and ferritin in patients, was
carried out using the Pearson correlation as well.
RESULTS
The blood sample of 70 patients who had migraine with aura
and 30 patients who had migraine without aura were analyzed.
The results of the statistical analysis indicated that the differences in the type of migraine with or without aura were not
significant in men and women. Gender didn’t demonstrate any
significant effect on both groups of case and control (Table1).
The severity of the disease in cases with and without aura
was 62.9± 6.99 and 67.2 ± 6.23, respectively. The independent
T-test revealed that the mean severity was statistically significant in two groups of patients (P-value: 0.005). The disease
severity in men and women with migraine were 57.8±1.78 and
66± 0.61, respectively. The mean severity in women was greater than men (P-value: 0.000).
To determine the relationship between RDW level and the severity of the attacks, the Pearson correlation was applied. The
results indicated that the severity of the disease is associated
with an increase in RDW and TIBC (P-value< 0.05). Additionally, the increase in the disease severity is significantly associated with a decrease in Hb and Ferritin (P-value< 0.05) (Table
2).
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Table 1. The characteristics of the cases with migraine and the
control group
Sex N(%)
Migraine

with aura

Migraine without aura

Control

Men

Women

Men

Women

Men

Women

26(86.7)

4(13.3)

70(70%)

52(74.3)

73(71.3)

29(28.4)

Table 2. The severity of the disease

Average
HIT-6
Sum
Scores

With
aura

Without
aura

p-value

Men
with migraine

women
with migraine

p-value

62.9 ±
6.99

67.2 ±
6.23

0.005

57.8±
1.78

66±
0.61

0.000

Table 3. Correlation of RDW with severity of the attacks
Correlation

P-value

Hb

0.213-

0.033

RDW

0.139

0.167

Fe

-0.184

0.068

TIBC

0.085

0.404

ferritin

-0.332

0.001

An increase in RDW was significantly associated with a decrease in ferritin and Hb (P-value< 0.05). In the control group,
the results showed that an increase in RDW was significantly
associated with a decrease in ferritin, Hb, and Fe (P-value<
0.05). The results of the Pearson correlation test among the risk
factors revealed that the mean between Hb and RDW, Hb and
TIBC, RDW and Fe, and TIBC, ferritin and RDW, ferritin and
TIBC have an inverse relationship whereas the mean between
ferritin and Fe have a positive relationship.
The analysis of variance test (ANOVA) was assessed for the
RDW mean and the repeating attacks of the disease in one
month, which was not statistically significant (P-value> 0.05).
An independent T-test was employed for comparing the risk
factors. TIBC and ferritin in both groups of migraine with and
without aura were significant (P-value< 0.05) (Table 3). Besides, the T-test was performed for comparing groups of case
and control, however, the difference was not significant for
none of the risk factors (Table 4).
Based on the regression model, RDW cannot predict the severity of migraine. Ferritin is the only risk factor that is significantly associated with the severity of migraine attacks (P-value< 0.05) (Table 3).
DISCUSSION
High RDW is an inflammatory condition and the erythropoiesis and iron status affect its level. Migraine, on the other hand,
is considered to be an inflammatory disease that has been studied in association with iron and red blood cells in some previous literature. Being inexpensive and easy to measure were
other reasons that we focused on the association between RDW
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Table 4. The comparison of RDW mean in patients with and without migraine and The comparison of RDW mean in case and
control group (Hb: Hemoglobin; RDW: Red blood cell distribution width ; TIBC: Total iron binding capacity)
Mean± SD

Mean± SD

Migraine without Aura

Migraine with Aura

P value

Control

Case

P value

Hb

13.2 ±0.16

12.8 ± 0.29

0.189

13.1 ± 0.14

13.4 ± 0.16

0.168

RDW

13.4 ± 0.14

15.1 ± 1.04

0.116

13.9 ± 0.33

13.5 ± 0.23

0.312

Fe

71.8 ± 4.12

65.8 ± 4.76

0.342

70.1 ± 3.23

78.6 ± 3.51

0.074

TIBC

319.8 ± 6.97

363.7 ± 10.7

0.001

333.1 ± 6.16

322.4 ± 8.95

0.326

Ferritin

54.9 ± 5.02

35.4 ± 5.08

0.021

49 ± 3.91

57 ± 8.95

0.343

and migraine.
In our cross-sectional study, there was no significant relationship between migraine and RDW, in comparison with the control group. Also, subgroup analysis did not show any significant differences in RDW among patients with and without aura.
Another result of our study, which can be considered valuable,
is the significant association between decreased ferritin and
hemoglobin levels with increased severity of the attacks. The
results of the study conducted by Celikbilek (23), which was
most similar to our study, indicated that there is a significant relationship between the level of this factor in migraine patients
compared to the control group.
The Association between the high level of hemoglobin and
migraine has been discussed in several studies with contradicting results. It has been reported that high Hb is associated
with migraine in men livening at high altitudes (24) and in patients with congenital heart disease (25). On the other hand, in
a cross-sectional study, no significant differences were found
between Hb and disease in patients without aura (26). In the
Celikbilek study, no significant relationship was found when
the data were analyzed by gender, due to a large number of
women among the patients present in the study (23). In addition, there are some reports on controlling hemoglobin levels
in people with hemochromatosis which can improve the symptoms of migraine (27, 28).
Some studies are in line with our results. A 2013 Investigation by Pamuk et al. among people with iron deficiency anemia has shown a high frequency of migraines. The interesting
finding was the lower hemoglobin level in migraine patients
with aura. It should be noted that since there was no control
group, one should be cautious in interpreting the results of their
study (18). These results were confirmed by a pediatric study
on the frequency of restless leg syndrome in migraine patients
compared to the control group since one of the causes of this
syndrome is iron deficiency (29). A 2016 study about migraine
and frequency of comorbidities, revealed a higher rate of iron
deficiency anemia (30). Another finding that may confirm our
results was among women with end-menstrual migraine. The
report acknowledges that migraine is related to blood loss rather than to hormone levels. Remarkably, ferritin levels were low
in these patients and they responded favorably to iron supplementation (31).
CONCLUSION
All things considered, we contend that both iron overload
and iron deficiency are associated with worsening migraines.

Therefore, balancing iron metabolism and controlling it at normal levels may be effective in improving migraine patients.
However, further investigations, especially on the mechanism
of both conditions as well as systematic reviews on this field,
can lead us to more accurate results.
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