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ABSTRACT 
 
BACKGROUND: Migraine and obesity often coexist, and both 
generalized and central obesity may influence the frequency and 
severity of migraine attacks. This study aimed to investigate the 
association between obesity-related anthropometric measures and 
headache burden in individuals with migraine. 
METHODS: This observational study was conducted at King 
Fahad Hospital of the University, Saudi Arabia, and included 186 
patients diagnosed with migraine. Anthropometric data were 
collected at baseline and again after a minimum follow-up period 
of 12 months. Headache frequency and severity were evaluated, 
alongside clinical variables such as dietary habits and medication 
adherence. 
RESULTS: Elevated body mass index (BMI), waist circumference 
(WC), and waist-to-height ratio (WHtR) were observed in 43.1%, 
67.2%, and 41.4% of participants, respectively. At follow-up, 51.6% 
of patients reported an increase in headache frequency, with 
significantly higher BMI values among this subgroup (p = 0.018). 
Increased headache frequency was significantly associated with 
elevated BMI (p = 0.029), high WHtR (p = 0.023), and follow-up 
increases in both body weight and WC (p < 0.01). However, in 
multivariate logistic regression analysis, only follow-up increases 
in weight and WC remained marginally associated with increased 
headache frequency (OR: 1.94, 95% CI: 0.97–3.89; p = 0.05). 
Baseline values for BMI, WC, and WHtR were not independent 
predictors. 
CONCLUSION: While obesity-related measures were prevalent 
among migraine patients, they were not independent predictors of 
increased headache frequency when behavioral factors were 
considered.  These findings underscore the need for a 
comprehensive approach to migraine management, emphasizing 
lifestyle modifications.   
KEYWORDS: Migraine, Obesity, Headache Frequency, BMI, 
Waist Circumference, WHtR 
 
INTRODUCTION 
 

Migraine is a primary headache disorder characterized by recurrent, 
unilateral, pulsatile headaches lasting 4–72 hours, often accompanied 
by other neurological symptoms (1). Its etiology is multifactorial, 
involving genetic and environmental influences, as well as factors 
like dietary imbalance, physical inactivity, inflammation, and
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hypothalamic dysfunction (2). Chronic migraine 
has been linked to obesity in population-based 
studies, and obese individuals with episodic 
migraine are at risk of progressing to chronic 
migraine (3-4). 

Obesity may exacerbate migraine frequency 
and severity, potentially through the release of 
inflammatory mediators—particularly from 
visceral adipose tissue—that influence migraine 
pathophysiology (5). Elevated levels of pro-
inflammatory cytokines such as IL-6, CRP, and 
TNF-α have been detected in both episodic and 
chronic migraine sufferers compared to controls.(6) 
Generalized obesity is especially prevalent among 
reproductive-age female migraineurs, (7) while 
central (abdominal) obesity appears more closely 
associated with migraine in individuals under 50 
(8-9) This may be due to adipokine-mediated 
effects on the hypothalamus—a key regulator of 
appetite, weight, and migraine initiation (10). 

Our center previously found no significant 
links between body mass index (BMI) categories 
and migraine characteristics, although abdominal 
obesity and its relationship with headache 
frequency were not examined (11). This study aims 
to evaluate how generalized and abdominal 
obesity—reflected by BMI, waist circumference 
(WC), and waist-to-height ratio (WHtR)—relate to 
headache frequency, severity, and comorbidities. 
We hypothesize that both obesity types contribute 
to increased migraine burden in our population, 
warranting careful consideration in patient 
management. 
 
MATERIALS AND METHODS 
 

This observational study was conducted in the 
Neurology Department at King Fahd Hospital of 
the University from September 2021 to March 
2024 (IRB-2021-01-281). Using a prevalence 
estimate of 45% obesity among migraineurs, a 95% 
confidence interval, and 7% margin of error, the 
required sample size was 180, but 186 patients 
were enrolled. Inclusion criteria were adults of 
either sex meeting IHS migraine criteria—with or 
without aura—while exclusions included other 
headache types, pregnancy, incomplete data, loss to 
follow-up, or refusal to participate. 

Following informed consent, electronic 
records were reviewed for demographics, 

comorbidities, migraine duration, headache 
frequency and severity, and preventive medication 
use. At baseline, trained nursing staff measured 
blood pressure (after a 5-minute rest), height, 
weight, BMI, and WC (midpoint between the iliac 
crest and lowest rib) using standardized procedures. 
WHtR was calculated as WC divided by height. 
Follow-up assessments were conducted after at 
least 12 months to record changes in 
anthropometric measures, headache patterns, and 
medication adherence. 
 

The following operational definitions are used. 
 

Migraine: IHS criteria—≥5 attacks lasting 4–72 h 
with ≥2 of unilateral location, pulsating quality, 
moderate/severe intensity, or aggravated by routine 
activity, plus nausea, photophobia, or 
phonophobia.(12) 
Episodic migraine: <15 headache days/month; 
Chronic migraine: ≥15 days/month, ≥8 of which 
are migrainous, for ≥3 months.(12) 
High-frequency episodic: 8–14 migraine 
days/month. 
Pain intensity: 1–3 = mild, 4–6 = moderate, 7–10 
= severe. 
Generalized obesity: BMI ≥ 30 kg/m² (WHO). 
Abdominal obesity: WC ≥ 92 cm (men), ≥ 87 cm 
(women)(13); WHtR > 0.5(14). 
Hypertension: BP ≥ 130/85 mmHg. 
Poor dietary habits: high intake of fried/fast 
foods, low fruit, vegetable, legume, and fish 
consumption. 
Statistical analysis: Data analysis used SPSS v22. 
Categorical variables were compared using chi-
square tests; continuous variables by t-tests or 
ANOVA. Variables with p<0.05 in univariate 
analysis were entered into multivariable logistic 
regression using backward stepwise elimination. 
Results are reported with adjusted odds ratios (OR) 
and 95% confidence intervals; p<0.05 was 
considered significant. 
 
RESULTS 
 

Demographics and clinical characteristics: 
Among 186 migraine patients (148 F, 38 M), mean 
age was 40.6 years,with a higher average 
observed in patients with comorbidities 
(p=0.021).While mean disease duration was 8.4 
years (Table 1). Comorbidities (hypertension, 
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depression, autoimmune/endocrine disorders) were 
present in 99(53.2%) patients and were 
significantly more common in those over 40 

years of age (p=0.030).Most (87.1%) had episodic 
migraine; within this group, 23.1% had high-
frequency attacks and 12.9% had chronic migraine. 

 
Table 1: Comparison of clinical profile and anthropometric parameters of migraineurs with and without 
known comorbidities. 
 

BP=Blood pressure; BMI=Body mass index; SD=standard deviation*p value by Chi square test; †p value by independent t -test 
 
 

Anthropometric measures: Mean weight was 
74.7 ± 18.9 kg. Generalized obesity (BMI ≥30) 
was found in 43.1%, abdominal obesity by WC 
(67.2%) and WHtR (41.4%). While obesity 
measures did not significantly differ by 
comorbidity status, BMI was higher in those with 
comorbidities (p=0.037). Higher mean headache 
frequency were observed  among those without 
comorbidities, p=0.021).  
 

Follow-up outcomes (12 months): Increased 
headache frequency and intensity were reported 
by 51.6%. Weight and WC increases occurred in 
41.4%, more frequently in those with 
comorbidities (p<0.010; Table 2). Although 
overall changes in weight, BMI, or WC were not 
significant, those with worsened headache 
frequency had higher BMI (p=0.018; Table 3). 
While both obesity types had higher numeric 
headache values, differences over time were not 
statistically significant (p=0.947, 0.086; Table 4). 

 

 
 

 
Patient’s clinical characteristics 

All patients  
(n = 186)  
No (%) 

Migrainers 
without 
comorbidities  
N=87 

Migrainers with comorbidities  
N=99 

p-value 

Clinical parameters      
Sex     

Male 38(20.4) 19(21.8) 19(19.2) 0.655* 
Female 148(79.6) 68(78.2) 80(80.8) 

Age, years     
< 40 89(47.8) 49(56.3) 40(40.4) 0.030* 
> 40 97(52.2) 38(43.7) 59(59.6) 

Episodic Migraine   162(87.1) 72(82.8) 90(90.9) 0.098* 
Chronic Migraine  24(12.9) 15(17.2) 9(9.1) 0.596* 
High headache frequency (8-14) 43(23.1) 21(24.2) 22(22.2) 0.768* 
Age, years (Mean±SD),  
Range 

40.64±13.21  
(14-72) 

37.39±12.93 
(14-61) 

43.49±12.86 
(15-72) 

0.021†    

Mean duration of diagnosis 8.38±7.00 7.67±7.15 9.01±6.84 0.196† 
Mean frequencies of attacks 7.58±7.02 8.87±8.23 6.43±5.44 0.021† 
Systolic BP (Mean±SD) 127.97±15.98 125.21±13.82 130.39±17.38 0.027†   
Diastolic BP (Mean±SD) 79.48±11.27 78.41±11.13 80.42±11.37 0.226 † 
Anthropometric Parameters     
Height  (Mean±SD) 159.57±8.61 160.47±9.17 158.78±8.05 0.183† 
Weight 74.66±18.94 72.53±17.32 76.54±20.15 0.151† 
BMI 29.41±7.22 28.24±6.22 30.45±7.89 0.037† 
Waist circumference 94.69±15.84 91.91±15.14 97.14±16.12 0.024† 
Follow up waist circumference 95.11±16.23 91.63±15.85 98.16±16.02 0.006† 
Follow up weight 75.25±18.96 72.50±17.04 77.67±20.26 0.064† 
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Table 2: Associations of patient’s clinical and anthropometric parameters with high headache frequencies 
severity and change in frequency and severity of migraine attacks. 
 
 
Patient’s clinical 
characteristics 

Patients with high headache 
frequencies (8 to 14) 
N=43 
N(p-value)  

Patients with high 
headache severity 
N=47 
N(p-value)  

Change in frequency and 
severity of headaches  
N = 96  
N(p-value)  

Sex    
Male/Female 6/37(0.228)   6/40(0.137)   16/80(0.177) 
Episodic Migraine 42(0.005)   39(0.601)   79(0.043)   
Age less than 40 20(0.844)                                                                        27(0.087)   20(0.837)   
Patients with comorbidities 22(0.750)   21(0.252)   49(0.529)   
Known triggers 27(0.167)   34(0.018)   55(0.309)  
Poor Dietary habits 23(0.186)   23(0.411)   57(0.049)   
Preventive therapy  27(0.518)   28(0.688)   51(0.108) 
Non-Compliance to 
medications 

23(0.590)   22(0.149)   62(0.026)   

High BP 11(0.193)   11(0.110)   36(0.279)   
High BMI 19(0.918)   23(0.229)   49(0.029)   
High waist 26(0.284)   31(0.952)   70(0.078)   
High Waist height ratio    18(0.942)   21(0.464)   47(0.023)   
High FU body weight and 
waist                                                     

21(0.249)   24(0.072)   49(<0.01)   

*BP= Blood pressure; BMI=Body mass index, Fu= Followup 
Table 3: Longitudinal changes in obesity related parameters headache frequency and their association with 
headache frequency. 
 

Parameter Baseline 
(Mean ± 
SD) 

Follow-up 
(Mean ± SD) 

p-value† 
(within-
subject) 

Headache 
frequency(Mean ± 
SD) 

Follow up 
increase  
headache  
(Mean ± SD) 

p-value‡ 
(between-
follow up 
group) 

Weight  74.66±18.94 75.35 ± 18.96 0.314  77.01 ± 20.81 73.37.35 ± 16.69 0.192  
BMI* 29.41 ± 7.22 26.46 ± 7.74 0.871  30.78± 8.21 28.08±6.98 0.018  
Waist 94.69±15.84 95.11 ± 16.23 0.465  96.54± 17.86 93.58± 14.22 0.214 

†Paired t-test (baseline vs follow-up within subjects); ‡Independent t-test (between participants with vs. without increased headache 
frequency); *BMI=Body mass index; SD=standard deviation 
 
Table 4: Association of Obesity Type with Headache Frequency(HF) at Baseline, Follow-up, and Change. 
 

Group n (%) Baseline HF 
(Mean± SD) 

Follow-up HF 
(Mean ± SD) 

p-value† (HF 
baseline vs follow-
up) 

% With 
Frequency 
Increase 

p-value‡ 
(increase %) 

Normal weight 105(56.45) 6.40 ± 5.82 7.50 ± 56.92  
 
p = 0.947 

64.4%  
 
   0.086 

Generalized obesity 
only 

07(3.76) 7.00 ± 5.35 8.43± 6,29 2.2%% 

Both generalized and 
central obesity 

74(39.78) 6.26± 6.06 7.66± 6.96 33.3% 

†ANOVA for headache frequency across groups; ‡Chi-square for comparing % with increased frequency 
SD=standard deviation 
 
Associations: Univariate analysis linked known 
triggers (p=0.020), headache frequency (p=0.010), 
follow-up increases in frequency/severity 
(p=0.040), poor diet (p<0.001), medication non-

compliance (p=0.030), high BMI (p=0.030), high 
WHtR (p=0.030), and follow-up weight/WC 
increases (p<0.010) to increased headache burden. 
However, multivariable logistic regression revealed 
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only known triggers (OR 2.04, 95% CI 1.02–4.05; 
p=0.040) as significant predictors; follow-up 
increases in weight and WC were marginal (OR 
1.94, 95% CI 0.97–3.89; p=0.050). Obesity 
measures and central obesity were not 
independently predictive. Notably, poor dietary 
habits (OR 0.26, p<0.001) and non-compliance 

(OR 0.43, p=0.010) were significantly associated 
with increased headache burden (Table 5). 

Overall, while obesity is prevalent among 
migraineurs, its influence on headache burden 
appears to be mediated primarily through lifestyle 
and behavioral factors rather than obesity per se. 

 
Table 5: Univariate and multivariate binary logistic regression analysis for association of patient’s clinical 
and obesity related parameters with increased frequency and severity of migraine attacks. 
 

Variable  Univariate analysis  
Odds ratio   (95% CI) 

p- value Multivariate analysis  
Odds ratio   (95% CI) 

 p- value 
 

Age           1.00(0.98-1.03) 0.420          1.02(0.99-1.05)         0.08 
Male           0.61 (0.30-1.27) 0.19          0.60(0.26-1.309)         0.23 
Episodic migraine           0.32 (0.15-0.99) 0.04          0.34(0.11-1.03)         0.05 
Known triggers          1.34 (0.75-2.39) 0.31          2.04(1.02-4.05)         0.04 
Poor dietary habits          1.98 (1.39-2.82) <0.001          0.26(0.13-0.52)      <0.001 
Non-compliant to medications            0.52(0.29-0.94) 0.03          0.43(0.22-0.85)         0.01 
High BMI            1.35(1.02-1.78) 0.03          1.56(0.54-4.53)        0.40 
High waist            1.71(0.92-3.17) 0.08          1.49(0.64-3.46)        0.35 
High waist height ratio           1.91(1.06-3.47) 0.03          1.05(0.35-3.13)        0.92 
High FU body weight and waist                                                              2.30(1.26-4.20) <0.001          1.94(0.97-3.89)        0.05 
Hosmer-lemeshow goodness-of-fit test for logistic regression analysis: 0.87; .BMI=Body mass index; Fu= Followup 
 
DISCUSSION 
 
This study explored the influence of obesity on 
migraine frequency and severity, with a 
predominantly female cohort (79%), reflecting the 
known higher prevalence of migraine among 
women, particularly during reproductive years (11-
15, 16). Estrogen has been implicated in this sex 
disparity, contributing to the higher migraine 
burden in females (17). In our sample, elevated 
BMI, WC, and WHtR were found in 43.1%, 
67.2%, and 41.4% of patients, respectively—
consistent with existing literature reporting 
both generalized and central obesity among 
migraineurs, particularly in reproductive-aged 
women. (3-4-7-8 and 18) Nauman et al. similarly 
reported high BMI in 45.4% of male and 39.3% of 
female migraineurs, with elevated WHtR in 81.8% 
and 64.3%, respectively (9). 

The mean age of participants was 
40.64 ± 13.21 years, with a mean diagnosis 
duration of 8.38 ± 7.00 years. A significant 
proportion were over 40 and had comorbidities, 
which is notable given the established co-
occurrence of migraine with various chronic 
conditions—many of which, like obesity, are 

interconnected through shared genetic and 
environmental risk factors (2-19, 20). 
Comorbidities such as hypertension (HTN), 
depression, endocrine, psychiatric, epileptic, 
cardiovascular, cerebrovascular, and autoimmune 
disorders are frequently documented in migraine 
patients (21). 

Our study found elevated systolic BP and BMI 
in migraineurs with comorbidities. Prior studies 
have reported higher diastolic BP in female 
migraineurs compared to non-migraineurs, (22), 
and an increased risk of HTN (by 9% in those with 
aura and 21% in those without aura) (23). While 
most comorbidities have been linked to chronic 
migraine, (21) our predominantly episodic 
migraine sample still exhibited significant 
comorbidity rates, aligning with literature that 
indicates comorbidities in episodic migraine may 
increase the risk of progression to chronic migraine 
(24). Moreover, depression and other comorbid 
conditions are known risk factors for increased 
headache frequency and chronicity (2). 
Interestingly, high-frequency headaches were more 
common among migraineurs without comorbidities 
in this study. Over a 12-month follow-up, weight 
gain was observed in 41.4% of participants—more 
so among those with comorbidities—reinforcing 
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findings that link migraine to metabolic and 
behavioral dysregulation (2). Additionally, 51.6% 
of patients reported increased headache frequency 
and intensity, regardless of comorbidity status. This 
aligns with other studies and meta-analyses 
indicating that obesity is associated with increased 
headache frequency and greater risk for chronic 
migraine in overweight individuals (2-21, 25). 

Several treatment and lifestyle-related factors 
are associated with worsening headache frequency 
in episodic migraine patients, potentially triggering 
chronicity (8-26, 27). Similarly, we observed that 
high-frequency headaches and increased frequency 
at follow-up were most prevalent among episodic 
migraineurs, highlighting their vulnerability to 
progression. 

Patients reporting known headache triggers 
were more likely to experience severe attacks—a 
finding supported by literature linking triggers to 
increased attack frequency and intensity (28). 
Central sensitization, involving hyperexcitability of 
second-order neurons in the trigemino-cervical 
complex, likely plays a role by lowering the 
threshold for nociceptive activation (29). 

Our study also observed that migraineurs with 
poor dietary habits, poor adherence to preventive 
therapy, high BMI, elevated WHtR, and increased 
weight and WC at follow-up experienced greater 
headache frequency and severity. Obesity, 
unhealthy lifestyle factors, and poor diet are all 
recognized as major contributors to reduced quality 
of life in chronic conditions (30). Various studies 
have reported associations between specific dietary 
patterns and migraine: for instance, fried and fast 
food consumption has been linked to increased 
migraine attacks, while high intake of fruits, 
vegetables, legumes, and fish may reduce headache 
frequency (31-32, 33). 

While BMI has been widely linked to 
migraine frequency. (25-34) our study did not find 
independent associations between baseline BMI or 
WHtR and increased headache burden in 
multivariate analysis. However, increases in weight 
and WC at follow-up approached statistical 
significance (p=0.05), suggesting a potential 
cumulative or mediating role of obesity over time. 
The absence of significant within-subject changes 
over time suggests short-term weight changes may 
not directly affect headache patterns. Nonetheless, 

the observed association between higher follow-up 
BMI and increased headache frequency supports 
the possibility of an underlying link between 
weight gain and migraine progression. 

Patients with both generalized and central 
obesity showed a consistent trend toward higher 
headache frequency at both baseline and follow-up, 
although this was not statistically significant. These 
trends align with literature suggesting that central 
adiposity may play a more important role than 
generalized obesity in migraine chronicity (8-9). 
Future studies with larger samples and extended 
follow-up periods are needed to further investigate 
these associations and their potential clinical 
implications. 

Importantly, this study underscores that 
obesity should not be evaluated in isolation when 
assessing migraine burden. Changes in 
anthropometric parameters must be considered 
within the broader context of behavioral patterns, 
treatment adherence, and trigger exposure. 

This study had several limitations. First, the 
use of convenience sampling and a relatively small 
sample size may limit generalizability. Second, 
although the study followed patients for 12 months, 
this duration may not be sufficient to observe 
meaningful long-term changes in body weight and 
migraine progression. Third, it did not evaluate the 
relationship between anthropometric indices and 
headache duration or functional disability. 
Moreover, anthropometric and blood pressure 
measurements were performed by a single trained 
nurse, and only one reading was recorded, 
introducing potential measurement bias. 

In conclusion, obesity-related factors, 
particularly elevated BMI and WC, were common 
among migraineurs in this study but did not 
independently predict increased headache 
frequency or severity after adjusting for behavioral 
and lifestyle variables. Instead, poor dietary habits, 
medication non-compliance, and known headache 
triggers emerged as significant contributors to 
headache burden. These findings underscore the 
need for personalized, comprehensive migraine 
management strategies that address lifestyle 
modification, trigger avoidance, and adherence to 
treatment. While weight monitoring remains 
important, especially in patients with poor dietary 
practices or low compliance, obesity appears to 
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exert its effect primarily through behavioral 
mediators rather than direct mechanisms. Future 
longitudinal and mechanistic studies are warranted 
to better understand how central obesity and 
inflammation influence migraine chronicity and 
related outcomes. 
 
REFERENCES 
 
1. J. Michael, D.A.G.P. Aminoff, A. David, D. 

Greenburg, P. Roger, R. Simon, Clinical 
Neurology, McGraw-Hill, New York, 2009. 

2. Amiri P, Kazeminasab S, Nejadghaderi SA, 
Mohammadinasab R, Pourfathi H, Araj-
Khodaei M, Sullman MJM, Kolahi AA, Safiri 
S. Migraine: A Review on Its History, Global 
Epidemiology, Risk Factors, and 
Comorbidities. Front Neurol. 2022 Feb 
23;12:800605. 

3. Kristoffersen ES, Børte S, Hagen K, Zwart JA, 
Winsvold BS. Migraine, obesity and body fat 
distribution - a population-based study. J 
Headache Pain. 2020 Aug 6;21(1):97. 

4. Bigal ME, Lipton RB, Holland PR, Goadsby 
PJ. Obesity, migraine, and chronic migraine: 
possible mechanisms of interaction. Neurology. 
2007;68:1851-1861. 

5. Scher AI, Stewart WF, Ricci JA, Lipton RB. 
Factors associated with the onset and remission 
of chronic daily headache in a population-
based study. Pain. 2003; 106(1-2):81-89.   

6. Togha M, Razeghi Jahromi S, GhorbaniZ, 
Gl'nemi A, Rafiee P. Evaluation of 
Inflammatory State in Migraineurs: A Case-
control Study. Iran J Allergy Asthma Immunol. 
2020 May 1 7; I 9(S 1):83-90. 

7. Vo M, Ainalem A, Qiu C, Peterlin BL, Aurora 
SK, Williams MA. Body mass index and adult 
weight gain among reproductive age women 
with migraine. Headache. 201 I ;5 1 : 5 59-560. 

8. Kristoffersen ES, Børte S, Hagen K, Zwart JA, 
Winsvold BS. Migraine, obesity and body fat 
distribution - a population-based study. J 
Headache Pain. 2020 Aug 6;21(1):97. 

9. Nuaman BN, Sadik AM. Migraine is strongly 
associated with central obesity than with 
general obesity: a case-control study. Turk J 
Endocrinol Metab .2019 ;23(l):25_32. 

10. Overeem S, van Vliet JA, Lammers GJ, Zitman 
FG, Swaab DF, Ferrari MD. The hypothalamus 

in episodic brain disorders. Lancet Neurol. 
2002;l:437-444. 

11. Aljaafari D, Ishaque N, Al-Shabeeb G, Alalwi 
S, Albakr A, Basheir O, Alyoubi RA, 
Alkhamis F, Alabdali M. Body mass index and 
its association with various features of 
migraine: A cross-sectional study from Saudi 
Arabia. Ann Afr Med. 2021 Oct-Dec;20(4):288-
292. 

12. Headache Classification Committee of the 
International Headache Society (IHS). The 
International Classification of Headache 
Disorders, 3rd edition. Cephalalgia. 
2018;38(1):1–211   

13. Al-Rubean, K., Youssef, A. M., AlFarsi, Y., 
Al-Sharqawi, A. H., Bawazeer, N., AlOtaibi, 
M. T., . . . Zaidi, M. S. (2017). Anthropometric 
cutoff values for predicting metabolic 
syndrome in a Saudi community: from the 
SAUDI-DM study. Ann Saudi Med, 37(1), 21-
30.  

14. Hsieh SD, Yoshinaga H. Abdominal fat 
distribution and coronary heart disease risk 
factors in men-waist/height ratio as a simple 
and useful predictor. Int J Obes Relat Metab 
Disord. 1995;19:585–589. 

15. Aljaafari D, Aldossary N, Almuaigel MF, 
Alsulaiman FA, Nazish S, Zafar A, Albakr A, 
Alabdali M. Migraine Prevalence, 
Characteristics, Triggers, and Coping 
Strategies Among Medical Students in Saudi 
Arabia. Prim Care Companion CNS Disord. 
2021 Sep 30;23(5):20m02859. 

16. Allais G, Chiarle G, Sinigaglia S, Airola G, 
Schiapparelli P, Benedetto C. Gender-related 
differences in migraine. Neurol Sci. 2020 
Dec;41(Suppl 2):429-436. 

17. Reddy, N., Desai, M.N., Schoenbrunner, A. et 
al. The complex relationship between estrogen 
and migraines: a scoping review. Syst 
Rev.2021. 10, 72. 

18. S. W. Keith, C. Wang, K. R. Fontaine, C. D. 
Cowan, and D. B. Allison, “BMI and headache 
among women: Results from 11 epidemiologic 
datasets,” Obesity. 2008; 16: 2,  377–383. 

19. Le H, Tfelt-Hansen P, Russell MB, Skytthe A, 
Kyvik KO, Olesen J: Co-morbidity of migraine 
with somatic disease in a large population-
based study. Cephalalgia 2011; 31(1): 43-64. 



                Obesity-related Parameters…                                                           S Nazish                                                                                                
 

 
 
 

301 

 

20.   Altamura C, Corbelli I, de Tommaso M, Di 
Lorenzo C, Di Lorenzo G, Di Renzo A, Filippi 
M, Jannini TB, Messina R, Parisi P, Parisi V, 
Pierelli F, Rainero I, Raucci U, Rubino E, 
Sarchielli P, Li L, Vernieri F, Vollono C, 
Coppola G. Pathophysiological Bases of 
Comorbidity in Migraine. Front Hum 
Neurosci. 2021 Apr 20;15:640574. 

21. Buse DC, Reed ML, Fanning KM, Bostic R, 
Dodick DW, Schwedt TJ, Munjal S, Singh P, 
Lipton RB. Comorbid and co-occurring 
conditions in migraine and associated risk of 
increasing headache pain intensity and 
headache frequency: results of the migraine in 
America symptoms and treatment (MAST) 
study. J Headache Pain. 2020 Mar 2;21(1):23.      

22. Rasmussen BK, Olesen J. Symptomatic and 
nonsymptomatic headaches in a general 
population. Neurology 1992; 42: 1225–31 

23. Rist PM, Winter AC, Buring JE, Sesso HD, 
Kurth T. Migraine and the risk of incident 
hypertension among women. Cephalalgia. 
2018 Oct;38(12):1817-1824. 

24. Lipton, R.B., Buse, D.C., Nahas, S.J. et al. Risk 
factors for migraine disease progression: a 
narrative review for a patient-centered 
approach. J Neurol. 2023 ;270, 5692–5710 

25. Verrotti A, Di Fonzo A, Penta L, Agostinelli S, 
Parisi P. Obesity and headache/migraine: the 
importance of weight reduction through 
lifestyle , modifications. Biomed Res Int. 
2014;2014:420858. 

26. Ornello R, Ripa P, Pistoia F, Degan D, Tiseo 
C, Carolei A, Sacco S (2015) Migraine and 
body mass index categories: a systematic 
review and meta-analysis of observational 
studies. J Headache Pain 16:27. 

27. Bigal ME, Lipton RB: Obesity is a risk factor 
for transformed migraine but not chronic 
tension-type headache. Neurology 2006; 67(2): 
252-257. 

28. Jayantee Kalita, Sanghamitra Laskar, Abhishek 
Sachan,Topographic localization of migraine 
triggers and its association with headache 
frequency and severity, Clinical Neurology and 
Neurosurgery,2023; 230. 

29. Noseda R, Burstein R (2013) Migraine 
pathophysiology: anatomy of the 
trigeminovascular pathway and associated 
neurological symptoms, cortical spreading 
depression, sensitization, and modulation of 
pain. Pain 154:S44-53. 

30. Alanezi RS, Alasmari WA, Almutairi BS, 
Albalawi ZA, Alasmari WA, Alotiby QM, 
Alosaimi AM, Alahmari AA, Alharthi AS, 
Faizo SM. Lifestyle Factors and Quality of Life 
among Patients with Chronic Diseases at the 
Primary Healthcare Centers in Riyadh, Saudi 
Arabia. Ethiop J Health Sci. 2024 
Nov;34(6):485-493. 

31. Hajjarzadeh S, Mahdavi R, Shalilahmadi D, 
Nikniaz Z. The association of dietary patterns 
with migraine attack frequency in migrainous 
women. Nutr Neurosci. 2018:1‐7 

32. Hindiyeh NA, Zhang N, Farrar M, Banerjee P, 
Lombard L, Aurora SK. The Role of Diet and 
Nutrition in Migraine Triggers and Treatment: 
A Systematic Literature Review. Headache. 
2020 Jul;60(7):1300-1316.  

33. Fayed, AG.I., Emam, H., Abdel-Fattah, A.N. et 
al. The correlation between the frequent intake 
of dietary migraine triggers and increased 
clinical features of migraine (analytical cross-
sectional study from Egypt). Sci Rep 14, 4150 
(2024). 

34. Bigal ME, Tsang A, Loder E, et al. Body mass 
index and episodic headaches: A population-
based study. Arch Intern Med. 2007;167:1964–
1970. 

 

 
 


