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Background: The current studies showed that obesity could lead to hyperhomocysteinemia as well as migraine.

Objectives: Thus, this study aimed to assess the association between abdominal obesity and serum levels of homocysteine in migraine
patients.

Patients and Methods: This cross-sectional study was conducted on 120 migraine patients, aged 15-67 years, who were referred to Isfahan
Korshid and Imam Mosua Sader clinics in 2013. Abdominal obesity indicators such as waist circumference (WC), hip circumstance (HC),
waist-hip ratio (WHR) and waist-height ratio (WHtR) as well as fasting homocysteine concentration were measured for all patients. Data
was analyzed by the SPSS 19 software using t-test, 2and regression.

Results: In this study, 7.7% of men and 18.8% of women had hyperhomocysteinemia. Abdominal obesity was prevalent in 3.8% of men and
27.1% of women. In the entire population, homocysteine concentration was positively associated with WC (P < 0.001), WHR (P < 0.001)
and WHIR (P < 0.001), either in crude or adjusted models. In addition, such relationship was seen in women. Amongst men, a significant
association was found between WC and homocysteine levels (P = 0.03), yet the association between WHR (P = 0.06), WHtR (P = 0.08) and
homocysteine concentration was marginally significant.

Conclusions: Waist circumference, WHR and WHIR were positively associated with homocysteine concentration in migraine patients.
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However, further studies particularly of prospective nature are required to confirm our findings.

1. Background

Homocysteine is a sulfur-containing amino acid,
which is derived from demethylation of methionine (1).
Elevated plasma levels of homocysteine is an indepen-
dent risk factor for cardiovascular diseases (2, 3), stroke
(4), hypertension (2, 3), recurrent pregnancy loss (5), di-
abetes (1) and high severity and frequency of migraine
attacks (6, 7). Many factors have been found to be impor-
tant in increasing plasma levels of homocysteine (8, 9).
Genetic mutations, which induce alteration in the func-
tion of enzymes such as methylene tetra hydro folate re-
ductase (MTHFR) and cystathionine beta synthase (CBS),
are involved in the incidence of hyperhomocysteinemia
(10). Moreover, changes in the endocrine system can
affect homocysteine concentration and cause hyper-
homocysteinemia (11). Nutritional factors such as low
intake of folic acid, B, and pyridoxine vitamin, heavy
coffee and alcohol consumption as well as life style fac-
tors including smoking and lack of exercise are other
causes of hyperhomocysteinemia (12-14). Also, recent
investigations have shown that obesity may affect ho-

mocysteine levels (15-20). However, the main reason for
the association between obesity and homocysteine lev-
els is unknown; some studies have suggested a connec-
tion with abnormal levels of insulin, total cholesterol
level, low density lipoprotein cholesterol (LDL-C), high
density lipoprotein cholesterol (HDL-C), triglycerides,
glycosylated hemoglobin (HbAlc) and inflammatory cy-
tokines such as C-reactive protein (CRP), fibrinogen and
tumor necrosis factor (TNF- ), which are prevalent in
individuals with obesity, especially abdominal obesity
(21-24). Furthermore, obesity as an increasing problem
in the world is associated with different chronic condi-
tions such as diabetes mellitus, cardiovascular diseases
(CVDs), hypertension and different forms of cancers,
which may affect homocysteine levels (25, 26). Several
studies have investigated the association between obe-
sity and homocysteine concentration in healthy and
patient populations, yet no studies have examined the
association between abdominal obesity and homocys-
teine levels in migraine patients. Thus, the association
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between obesity and homocysteine levels is important
in migraine patients, because high homocysteine levels
in migraine patients following an obese status can in-
crease characteristics of migraine attacks such as its se-
verity, frequency and duration (6, 7). We performed this
study as most previous studies have only focused on the
association between general obesity and homocysteine
concentration, and due to conflicting results in this re-
gards (27, 28).

2. Objectives

The purpose of the present study was to assess the prob-
able relationship between abdominal obesity and serum
levels of homocysteine in patients with migraine.

3. Patients and Methods

In this cross-sectional study, we recruited 136 migraine
patients aged between 15 and 67 years, from Khorshid
and Emam Mosa Sadr clinics, Isfahan, Iran, during the
year 2013. All participants had long-term migraine dis-
orders with one year history of severe recurrent mi-
graine attacks that were confirmed by a neurologist
according to the International Headache Society (IHS)
criteria (29). We excluded participants who had chronic
diseases such as diabetes mellitus, cardiovascular disor-
ders, hypertension, renal diseases and those who had a
history of taking vitamin B supplements. After approval
from the ethics committee of the School of Health of Is-
fahan University of Medical Sciences, Isfahan, Iran and
obtaining the consent of all participants, we collected
patient’s general information about age, medical his-
tory, consumption of anti-migraine drugs, vitamins and
mineral supplements, and family history of migraine.
Also, waist circumstance (WC), hip circumstance (HC),
waist-hip ratio (WHR) and waist-height ratio (WHtR)
as indicators of abdominal obesity were measured for
each participant. Waist circumference was measured
(in centimeters) at the mid-point between the top of the
iliac crest bone and the last floating rib in the midaxil-
lary surface using a non-elastic tape. The same measure-
ment was done at the widest part of the buttock or hip
as the subjects’ HC. Height was measured by a standard
tape, without shoes. Waist-hip ratio (cm/cm) was de-
termined by dividing WC by HC. We also calculated the
WHIR by this formula: WC/height. Abdominal obesity
was considered as WC more than 102 and 88 cm in men
and women, respectively. Blood samples were collected
from all patients in the morning and after 12 hours of
fasting. Serum homocysteine levels were analyzed by
the enzyme-linked immunosorbent assay (ELISA) (lig-
uid stable 2-part homocysteine reagent kit: Roche Com-
pany, Germany). Hyperhomocysteinemia in men and
women was considered as a serum homocysteine con-
centration higher than 15 and 10 pm/L, respectively. Data
analysis was conducted using the SPSS statistical soft-
ware (version 18.0; SPSS, Inc. Chicago, IL, USA). Quantita-

tive variables were expressed as means and standard de-
viations (SD), and qualitative variables were expressed
as frequencies (percentages). To compare quantitative
variables between men and women, we used the inde-
pendent sample t-test. Moreover, we used the chi-square
test to compare qualitative variables between genders.
To examine the association of WC, WHR and WHtR with
serum homocysteine levels, we used multiple linear
regression in crude and adjusted models. In the first
model, we adjusted the mentioned relationships for
the participants’ age (continuous). In the second model,
we additionally controlled for long-term anti-migraine
drugs consumption such as corticosteroid and analge-
sic drugs. Further adjustment was done for family his-
tory of migraine in the last model. Results were consid-
ered significant when P value was lower than 0.05.

4.Results

Form the 136 migraine patients, 14 patients refused to
participate and we had completed data on 122 subjects
(26 men and 96 women) with mean age of 34.31£10.58
years. The results showed that 7.7% of men and 18.8%
of women had hyperhomocysteinemia. In addition,
abdominal obesity was prevalent in 3.8% of men and
27.1% of women. Differences between men and women
regarding age, abdominal obesity indicators and ho-
mocysteine levels are indicated in Table 1. Based on
this table, WHR and HC were higher in men compared
with women. Moreover, men had higher homocysteine
concentration in comparison with women. There was
no difference between men and women regarding age,
WHTR, family history of migraine and long-term anti-
migraine drugs consumption. The association between
abdominal obesity indicators and homocysteine levels
is shown in Table 2. There was a significant positive as-
sociation between WC, WHR and WHtR, and homocys-
teine levels. Adjustment for potential confounding
variables such as age, long-term anti-migraine drugs
consumption and family history of migraine creates
no change in this relationship, and one unit increase
in WC, WHR and WHtR causes 0.11, 17.21 and 12.39 units
increase in homocysteine concentration. Sex-stratified
analysis revealed that a significant positive association
was found between WC, WHR and WHtR, and homocys-
teine levels among women. This relationship was signif-
icant even after adjustment of potential confounding
variables, and one unit increase in WC, WHR and WHtR
caused 0.06, 11.06 and 10.12 units increase in homocys-
teine concentration, respectively. Waist circumference
was significantly associated with homocysteine lev-
els in both crude and adjusted models in men. In ad-
dition, there was a positive association between WHR
and WHtR, and homocysteine concentration in men;
however, this relationship was marginally significant.
Adjustment for potential confounders did not change
this relationship.
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Table 1. Anthropometric Measurements and Serum Levels of Homocysteine in Men and Women®P

Variables Men Women P Value
Age,y 36.15+10.75 33.86 £10.52 032
WC, cm 90.84 +£9.75 82.17+£9.25 <0.001¢
WHR, cm/cm 0.89+0.08 0.83+0.07 <0.001¢
WHtR, cm/cm 0.52+0.06 0.51%0.06 0.49
HC,cm 101.35+6.35 98.81+£5.06 0.03°¢
Homocysteine, pm/L 10.50 +£3.42 7.80£2.28 0.001°¢
Family history of migraine 19(73.1) 64 (65.3%) 0.44
Drug consumptiond 22(84.6) 84 (87.5) 0.45

2 abbreviations: WC, Waist circumstance; WHR, Waist-hip ratio; WHtR, Waist-height ratio; HC, Hip circumstance.

Data are presented as Mean + SD or No. (%).
€ P <0.05; statistically significant.

Considered as long-term anti-migraine drugs consumption such as corticosteroid and analgesic drugs.

Table 2. Multiple Linear Regression for the Association Between Abdominal Obesity and Homocysteine Levels in the Total

Population®P
WC WHR WHtR
B (SE) P Value B (SE) P Value B (SE) P Value
Total
Crude 0.119 (0.02) <0.001° 15.51(2.98) <0.001° 14.57(3.92) <0.001°
Model 1 0.112 (0.02) <0.001° 17.52 (3.71) <0.001° 13.07 (4.19) 0.002¢
Model 2 0.112 (0.02) <0.001° 17.59 (3.78) <0.001° 12.70 (4.25) 0.003¢
Model 3 0.110 (0.02) <0.001° 17.21(3.68) <0.001¢ 1239 (4.14) 0.003¢
Men
Crude 0.144 (0.06) 0.038°¢ 15.43 (8.02) 0.0674 18.63 (10.43) 0.0874
Model 1 0.137(0.06) 0.053¢ 15.87(9.85) 0.121 17.23 (10.81) 0.125
Model 2 0.190 (0.07) 0.021¢ 20.45 (11.07) 0.0804 23.10 (12.25) 0.0744
Model 3 0.186(0.07) 0.026 € 2170 (11.03) 0.0644 23.75 (12.23) 0.0674
Women
Crude 0.074(0.02) 0.004°¢ 10.79 (3.20) 0.001¢ 11.88 (3.67) 0.002¢
Model 1 0.066(0.02) 0.015°¢ 11.66 (4.14) 0.006¢ 10.90 (4.00) 0.008¢
Model 2 0.063(0.02) 0.023¢ 11.22 (4.25) 0.010°¢ 10.40 (4.10) 0.013¢
Model 3 0.065 (0.02) 0.015¢ 11.06 (4.13) 0.009¢ 10.12 (3.98) 0.013¢

4 Abbreviations: WC, Waist circumstance; WHR, Waist-hip ratio; WHtR, Waist-height ratio.
Model 1, Adjusted for age; Model 2, Further adjusted for long-term anti-migraine drugs consumption such as corticosteroid and analgesic drugs;

Model 3, Additionally controlled for family history of migraine.
€ P < 0.1; marginally significant.
P < 0.05; statistically significant.

5. Discussion

In this study, we found a significant positive association
between WC, WHR and WHtR, and homocysteine con-
centration in both crude and adjusted models. In addi-
tion, sex-stratified analysis showed such relationship in
women, as well. Among men, we observed that WC is sig-
nificantly associated with homocysteine levels, but the
association between WHR and WHtR, and homocysteine
concentration was marginally significant. This study is
the first research that assessed the association between
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abdominal obesity and serum homocysteine levels in mi-
graine patients. Homocysteine is a non-essential amino
acid that is involved in methionine metabolism. High
level of homocysteine is associated with various vascular
diseases such as cardiovascular diseases, hypertension
and ischemic stroke (1-4). It seems that several factors
including genetic mutations, low intake or deficiencies
of B vitamins, impaired renal function, nutritional and
lifestyle factors are involved in the etiology of hyperho-
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mocysteinemia (10-14). Among these factors, obesity, es-
pecially abdominal obesity has long been a concern for
researchers. Although, some studies have demonstrated
that abdominal obesity can affect homocysteine levels,
data on the association between abdominal obesity and
homocysteine levels is scarce and conflicting, especially
in migraine patients. Recent studies showed that hyper-
homocysteinemia can increase severity and frequency of
migraine attacks (6, 7). In addition, studies in this regard
have mostly focused on WC and WHR and there is no evi-
dence on the association between WHtR and homocyste-
ine levels. In this study, we found a significant association
between WC, WHR and WHtR, and homocysteine levels,
however, among men, the association between WHR and
WHItR, and homocysteine levels was marginally signifi-
cant, which can be due to the small number of men with
abdominal obesity. In line with our findings, Vaya et al.
conducted a case control study on 66 morbid obese pa-
tients and 66 normal weight subjects. This study showed
that abdominal obesity is an independent predictor for
hyperhomocysteinemia (18). In another cross-sectional
study, homocysteine concentration was positively as-
sociated with WC, which is in concordance with our re-
sults (19). In a similar study conducted on patients with
coronary artery disease, it was shown that WHR, but not
BM], is a strong independent predictor of total homocys-
teine levels (20). In contrast to our findings, some studies
showed no significant association between abdominal
obesity and homocysteine levels. Konukoglu et al. report-
ed that there is no significant correlation between total
homocysteine levels and WHR (28). In a cross-sectional
study, there was an inverse association between WC and
homocysteine concentration, which is not in agreement
with our results (27). Inconsistent findings of the current
study compared with previous studies may be due to dif-
ferences in dietary patterns, health status, physical activ-
ities and psychological abnormalities of the participants.
However the exact mechanism by which abdominal obe-
sity affects homocysteine concentration is still unknown,
while there are some hypotheses in this regard. Several
studies have shown that abdominal obesity is associated
with insulin resistance. Decreased function of insulin
may increase the production of homocysteine in obese
subjects by unidentified mechanisms (28). Evidences
have demonstrated a significant inverse association be-
tween obesity and plasma folate concentration (16, 30).
Therefore, folate deficiency in obese subjects inhibits me-
thionine synthetase and increases homocysteine levels.
This study had a number of limitations, which should
be considered. The first limitation was the cross-sectional
nature of our study, which does not allow a causal link be-
tween abdominal obesity and homocysteine levels. Thus,
further studies are needed to confirm our findings. Sec-
ond, the low sample size in this study may have caused
insufficient power to detect associations. Third, despite
several adjustments, further control for confounding
variables such as physical activity, vitamin B sufficiency

and diet will be needed to reach an independent asso-
ciation between abdominal obesity and homocysteine
levels. Moreover, it is possible that a single measure of
homocysteine may not be reflective of long-term status.
Thus it is suggested for other researchers to pay more
attention to these limitations in future studies. The
strength of this study was that we assessed the associa-
tion between abdominal obesity and homocysteine lev-
els among migraine patients for the first time. Waist cir-
cumference, WHR and WHtR were positively associated
with homocysteine concentration in migraine patients.
Further studies, particularly of prospective nature are re-
quired to shed light on our findings.
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