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Abstract 

Background: Specific dietary recommendations for migraine patients with comorbid irritable bowel syndrome (IBS) 
are lacking. This work aimed to study the severity scores of such two common pain-related disorders in relation to 
various macronutrients and micronutrients intake.

Methods: A cross-sectional study was conducted on patients with concomitant migraine and IBS. The frequency and 
intensity of migraine attacks and the severity of IBS were evaluated. Data on dietary intake were collected using food 
frequency questionnaires and 24-hour dietary recall.

Results: One-hundred patients with a median age of 36 years participated. The severity scores for migraine and IBS 
were positively correlated with fat and copper and negatively correlated with fiber and zinc intake. Copper intake was 
an independent predictor of the severity of both migraine and IBS (P 0.033, < 0.001). Patients with episodic migraine 
(n = 69) had a significantly higher frequency of cooked, fresh vegetables, and wheat bran bread intake (P 0.009, 0.004, 
0.021) and lower frequency of hydrogenated oils intake (P 0.046), in comparison to patients with chronic migraine 
(n = 31). Patients with moderate intensity of migraine (n = 37) had a significantly higher frequency of herbal drinks 
intake (P 0.014) than patients with a severe intensity of migraine (n = 63). Patients with mild (n = 13) and moder-
ate IBS (n = 41) had a significantly higher frequency of wheat bran bread and sen bread intake (P 0.003, 0.022) than 
patients with severe IBS (n = 46).

Conclusion: Patients with comorbid migraine and IBS are advised to adhere to a diet low in fat and copper and rich 
in fiber and zinc.
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Introduction
Several epidemiological studies have confirmed a com-
mon association between migraine and irritable bowel 
syndrome (IBS) [1, 2]. Migraine and IBS share spe-
cific characteristics. Both disorders are chronic pain-
related, widespread among females, often accompanied 

by depression and anxiety, and significantly affect the 
patient’s quality of life [3].

The link between migraine and IBS is a good model of 
the brain-gut axis. The enteric nervous system is a cred-
ible common pathogenic link between migraine and IBS, 
as a source of various neurotransmitters, particularly 
serotonin [4, 5]. In addition, nutritional factors may influ-
ence the mechanisms of both disorders through their 
effect on gut microbiota and immune system [5].
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A growing body of evidence supports that certain die-
tary compounds act as migraine triggers [6]. Nutritional 
factors also play a key role in aggravating IBS symp-
toms [7]. Hence, abundant scientific research has been 
launched on dietary management as a novel therapeutic 
strategy in IBS [8] as well as in migraine cases [6].

However, no study has previously examined nutrients 
that may affect either of these diseases at the expense of 
the other. Even if these factors had been studied sepa-
rately for each disease, they might have a different effect 
when the two diseases combined in one individual.

This work aimed to study the effect of macronutrients 
and micronutrients in relation to severity scores of both 
migraine and IBS. If the food triggers were precisely iden-
tified, avoiding them will, in turn, improve the quality of 
life in patients with comorbid migraine and IBS.

Methods
Study design and participants
This cross-sectional study was carried out on 100 adults 
with comorbid migraine and IBS from 1 January to 1 June 
2021. Patients’ recruitment was temporarily held during 
the holy month of Ramadan (13 April-12 May) and com-
pleted after that to avoid the exacerbating effect of fasting 
on migraine [9].

Diagnosis of migraine was established according to The 
International Classification of Headache Disorders, 3rd 
edition [10], while IBS diagnosis was made according to 
The Rome IV criteria [11]. Patients aged ≥18 years, of 
both sexes, who could appropriately respond to the ques-
tionnaires were eligible. The patients were consecutively 
recruited from three centres nationwide, the University 
Hospitals in Beni-Suef, Fayoum, and Cairo.

Exclusion criteria included other comorbidities that 
may affect the nutritional status significantly (ex, malig-
nancy, chronic kidney disease, chronic infections, malab-
sorption syndromes, etc.), an endocrine disorder causing 
alterations in energy metabolism (diabetes, thyroid dys-
function), pregnant or lactating women, patients on die-
tary supplements, and the use of prophylactic migraine 
treatment.

Data collection tools
All patients who met the eligibility criteria were submit-
ted to the following:

Clinical assessment
All patients underwent an integrated evaluation by the 
research team, first by a gastroenterologist who con-
ducted thorough medical history and examination to 
confirm the diagnosis of IBS after exclusion of any red 
signs according to The Rome IV criteria [11]. According 
to the criteria mentioned above, IBS was classified into 

four categories: IBS with predominant constipation, IBS 
with predominant diarrhea, IBS with mixed bowel habits, 
and unclassified IBS. The severity of IBS symptoms was 
assessed using The irritable bowel severity scoring sys-
tem (IBS-SSS) [12], with a maximum achievable score of 
500. The grading severity of IBS was indicated according 
to the total score as follows: mild (75 to 175), moderate 
(> 175 to 300), and severe cases by scores > 300 [12].

Then the neurologist proceeded in a comprehensive 
headache assessment, including frequency, duration, 
and intensity of untreated headache attacks according 
to the visual analogue scale (VAS). The grading intensity 
of migraine was determined according to the total score 
of VAS as follows: mild (1 to 3), moderate (4 to 6), and 
severe cases by scores > 7 [13].

Nutritional assessment
The patients were contacted after a diagnosis of comor-
bid migraine and IBS were confirmed. A face-to-face 
interview was scheduled with an expert nutritionist 
within a week of patients’ recruitment. The nutritional 
evaluation included:

Food frequency questionnaire (FFQ) [14]
For the FFQ, each participant was asked to choose an 
answer expressing the rate of his usual intake of 32 food 
items grouped into five large groups: fruits and vegeta-
bles, bread and cereals, proteins, fats, and miscellaneous 
foods (Additional file 1). Response categories were as fol-
lows: 0-2 times / week, 3-4 times / week, or ≥ 5 times / 
week.

The 24‑hour dietary recall [15]
During this interview, patients were asked to record the 
amounts they ingested the previous day. Data on the food 
preparation method, ingredients in mixed dishes, the 
brand name of different commercial products, and quan-
tities of each food and beverage consumed were collected 
comprehensively in a pre-designed form.

Each food consumed was estimated using household 
measures of a standard size (e.g., cups, spoons, and 
mugs), then converted to grams. Some visual aids were 
also used to help patients accurately report serving size. 
This interview required about 20 to 30 minutes to be 
completed.

After that, the dietitian phoned patients to evaluate 
their consumed food for the other 2 days, one of them on 
the weekend.

After collecting data for these 3 days of the 24-hour 
dietary recall, food consumed was converted into nutri-
ents intake in international units using the Nutrition 
Data System for Research (NDS) software [16] at the 
National Institute of Nutrition in Cairo.
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Sampling
The sample size was calculated using Epi info, version 
3.5.1, 2008. Based on a confidence level of 95 and 6% 
prevalence rate of migraine in IBS [2], a total sample 
size of at least 86 patients was required to achieve a sta-
tistical power of 80%.

Ethical statement
Written informed written consent was signed from all 
included patients. The study was performed follow-
ing the Declaration of Helsinki. Ethical approval was 
obtained from the Research ethical committee of Beni-
Suef University. The ethical committee approval num-
ber was FMBSUREC/06042021/Hussein-3.

Statistical analysis
IBM SPSS (Statistical Package of Social Science) Ver-
sion 26 was used to analyze the data. Kolmogorov–
Smirnov test was used to test the normality of data. 
Categorical variables in patients’ demographics and 
clinical characteristics were expressed as numbers and 
percentages. Non-normally distributed quantitative 
variables in the demographics, clinical characteris-
tics, and nutritional assessment were expressed as the 
median and interquartile range (IQR). Correlations 
between severity scores of both migraine and IBS, and 
24-hour dietary recall items were done using Spear-
man correlation test. A chi-squared test was used to 
compare patients in the food frequency questionnaire 
items. Multivariate linear regression analysis was used 
to identify dietary predictors of frequency and intensity 
of migraine attacks and severity of IBS. A P-value less 
than 0.05 was considered statistically significant. All 
tests were two-tailed.

Results
Demographics and clinical characteristics of the included 
patients
This cross-sectional study was carried out on 100 adults 
with comorbid migraine and IBS. The median age was 
36 years with an interquartile range (29.5- 44). Demo-
graphics and clinical characteristics of migraine and 
IBS were demonstrated in Table 1.

Effect of macronutrients and micronutrients intake 
on frequency, the intensity of migraine attacks, IBS type 
and IBS severity
The median values of the macronutrients and micronu-
trients analyzed from the 24-hour dietary recall ques-
tionnaire were demonstrated in Table 2.

Regarding the macronutrients, there were statisti-
cally significant negative correlations between dietary 

fiber and each frequency of migraine/month and IBS-
SSS (P-value 0.003, < 0.001, respectively). Also, dietary 
fats were positively correlated with each frequency of 
migraine/month, VAS, and IBS-SSS (< 0.001, < 0.001, 
0.001, respectively) (Table 3).

For the micronutrients, dietary zinc was negatively cor-
related with each frequency of migraine/month, VAS, 
and IBS-SSS (< 0.001, < 0.001, 0.028, respectively). Also, 
dietary copper was positively correlated with each fre-
quency of migraine/month and IBS-SSS (0.004, < 0.001, 
respectively) (Table 3).

On the other hand, dietary sodium was positively cor-
related with the frequency of migraine/month and VAS, 
while vitamin C was negatively correlated with the fre-
quency of migraine/month (Table  3). Nevertheless, 
none of these nutrients was significantly correlated with 
IBS-SSS.

Patients with diarrhoea-predominant IBS had a signifi-
cantly higher intake of fibers and Zinc than those with 
constipation-predominant IBS (P-value = 0.047, 0.006, 
respectively) (Table 4).

Effect of frequency of different food items intake 
on frequency and intensity of migraine attacks, and IBS 
severity
Among the fruits and vegetable category, only cooked 
and fresh vegetable intake was significantly higher in 
patients with episodic migraine (n = 69) in comparison to 
patients with chronic migraine (n = 31) (P-value = 0.009, 
0.004), (Table 5). On the other hand, none of these cat-
egory items was significantly different between mild 
(n = 10), moderate (n = 44), and severe IBS (n = 46).

Regarding bread and cereals category, frequency of 
wheat bran bread intake was significantly higher in 
patients with episodic than those with chronic migraine 
(P-value = 0.021) (Table 5) as well as in patients with mild 
and moderate IBS than those with severe IBS (P-value 
=0.003), (Table 6). From the same food category, it was 
found that patients with episodic migraine had a sig-
nificantly higher frequency of rice and pasta intake 
(P-value = 0.04) than patients with chronic migraine 
(Table 5). In addition, patients with mild IBS had a signif-
icantly higher frequency of sen bread intake than patients 
with moderate and severe IBS (P-value =0.022) (Table 6).

In the case of the proteins category, only red meat 
and poultry intake were significantly higher in patients 
with episodic than those with chronic migraine 
(P-value = 0.044 and 0.037), respectively (Table  5). Yet, 
none of these food items was significantly different 
between different groups of IBS severity.

For the fats group, only hydrogenated oils intake was 
significantly lower consumed in patients with episodic 
than chronic migraine (P-value = 0.046) (Table  5), with 
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no significant difference between the different groups of 
IBS severity.

The last food category in FFQ, “Miscellaneous foods,” 
showed that patients with moderate intensity of migraine 
(n =  37) had a significantly higher frequency of herbal 
drinks intake in comparison to patients with a severe 
intensity of migraine (n = 63) (P-value =0.014) (Table 5).

Dietary predictors of frequency and intensity of migraine 
attacks and severity of IBS
Multivariate linear regression analysis was done to deter-
mine dietary predictors of frequency and intensity of 
migraine attacks and severity of IBS. The following varia-
bles were used as independent variables in the regression 
model: dietary fat, fiber, zinc, and copper.

Higher intake of fat and a lower intake of zinc were 
independent predictors of increased frequency and 
intensity of migraine attacks (P-value = 0.004, < 0.001, 
< 0.001, < 0.001, respectively). Lower intake of fibers was 
an independent predictor of increased severity of IBS 
(P-value < 0.001), and higher intake of copper was an 
independent predictor of increased intensity of migraine 
attacks and severity of IBS (P-value = 0.033, < 0.001, 
respectively) (Table 7).

Discussion
Studying the influential role of diet in individuals with 
concomitant migraine and IBS opens the way for design-
ing unique therapeutic diet regimens that may improve 
the quality of life for these patients, in particular, after 
the emergence of many dietary interventions that have 

Table 1 Demographics and clinical characteristics of the included patients

BMI Body mass index, IBS Irritable bowel syndrome, IQR Interquartile range, VAS Visual analogue scale

Patients (n = 100)

Age [Median (IQR)] 36 (29.5- 44)

Sex

 Males [n (%)] 27 (27%)

 Females [n (%)] 73 (73%)

BMI [Median (IQR)] 26.12 (23.42- 29.4)

Age at onset of migraine [Median (IQR)] 25 (20- 32)

Type of Migraine

 Episodic [n (%)] 69 (69%)

 Chronic [n (%)] 31 (31%)

Aura

 With aura [n (%)] 32 (32%)

 Without aura [n (%)] 68 (68%)

Frequency of migraine attacks/ month [Median (IQR)] 8 (4 - 20)

VAS [Median (IQR)] 7 (5-8)

Duration of untreated attack in hours [Median (IQR)] 6 (4- 24)

Abortive treatment

 Paracetamol [n (%)] 32 (32%)

 NSAIDs [n (%)] 31 (31%)

 Triptans [n (%)] 19 (19%)

 Combined [n (%)] 18 (18%)

Response to Abortive treatment

 Good [n (%)] 35 (35%)

  Moderate [n (%)] 40 (40%)

 Poor [n (%)] 25 (25%)

Age at onset of IBS [Median (IQR)] 24 (20- 30)

Type of IBS

 Constipation -predominant [n (%)] 36 (36%)

 Diarrhea -predominant [n (%)] 10 (10%)

 Unclassified -IBS [n (%)] 25 (25%)

 Mixed -diarrhea-and-constipation [n (%)] 29 (29%)

 IBS severity scoring system [Median (IQR)] 300 (222.5- 400)
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proven therapeutic success in each of the two diseases 
separately [6]. To our knowledge, this is the first work 
that studied the severity scores of such common pain-
related disorders in relation to various macronutrients 
and micronutrients.

In the current study, the severity scores for both dis-
orders significantly increased with increased dietary 
intake of fats and copper and decreased intake of fib-
ers and zinc. On the other hand, increased sodium and 
decreased vitamin C intake showed only an association 
with increased frequency or intensity of migraine with no 
association with the IBS-severity.

Regarding the dietary lipids, this study agreed with LA 
Ferrara, D Pacioni, V Di Fronzo, BF Russo, E Speranza, 
V Carlino, F Gargiulo and F Ferrara [17], who found that 
the frequency and intensity of migraine attacks were sig-
nificantly reduced with a low-lipid diet as well as with C 
Feinle-Bisset and F Azpiroz [18], who reported the same 
relieving effect on IBS symptoms. Such a common effect 
may be explained by the potential lowering effect in sero-
tonin- a common major player in both disorders- after a 
fat-rich meal [19].

Yet, many types of dietary fats differ in their chemi-
cal components and thus in their effect on health. For 
instance, the hydrogenated oils are rich in saturated fats 
and trans fats [20], consumed more in our patients with 
chronic migraine than episodic type. In addition, the 

Table 2 Results of 24 hours dietary recall

Patients (n = 100)
[Median (IQR)]

Macronutrients
 Energy (K Calories) 1665.33 (1232.91- 1982.58)

 Proteins (grams) 55.84 (39.95- 72.35)

 Fats (grams) 45.67 (26.19- 76.49)

 Fibers (grams) 6.4 (3.85- 9.1)

 Carbohydrates (grams) 239.76 (184.93- 295.16)

Micronutrients
 Sodium (mg) 1918.83 (1359.2- 3600.35)

 Potassium (mg) 2015.52 (1508.51- 2512.83)

 Calcium (mg) 444.8 (299.3- 605.1)

 Phosphorus (mg) 839.36 (604.57- 1117.11)

 Magnesium (mg) 95.70 (66.90- 126.95)

 Iron (mg) 12.07 (8.79- 15.67)

 Zinc (mg) 7.65 (5.2- 10.66)

 Copper (mg) 1.07 (0.58- 1.52)

 Vitamin A (μg) 164.02 (88.76- 297.43)

 Vitamin C (mg) 46.76 (9.3- 89.17)

 Vitamin B1 (mg) 0.83 (0.54 - 1.08)

 Vitamin B2 (mg) 0.59 (0.37-0.78)

Table 3 Correlations between macronutrients and micronutrients intake and frequency, intensity of migraine attacks, and IBS severity 
scoring system

IBS Irritable bowel syndrome, VAS Visual analogue scale

*P-value ≤0.05 is considered significant

Frequency of migraine attacks / month VAS IBS severity scoring system

(r) coef. P‑ value (r) coef. P‑ value (r) coef. P‑ value

K Calories −0.169 0.093 −0.057 0.575 0.028 0.780

Proteins −0.165 0.101 −0.039 0.703 0.002 0.985

Fats 0.393 < 0.001* 0.387 < 0.001* 0.327 0.001*

Fibers −0.294 0.003* −0.139 0.170 −0.380 < 0.001*

Carbohydrates −0.116 0.249 −0.050 0.621 0.044 0.661

Sodium 0.425 < 0.001* 0.525 < 0.001* −0.073 0.472

Potassium −0.009 0.925 0.050 0.619 0.036 0.722

Calcium 0.062 0.540 0.124 0.218 0.000 0.999

Phosphorus −0.142 0.160 0.062 0.539 −0.052 0.608

Magnesium −0.075 0.461 −0.002 0.981 0.173 0.085

Iron −0.133 0.187 0.000 0.999 −0.028 0.781

Zinc −0.677 < 0.001* −0.442 < 0.001* − 0.220 0.028*

Copper 0.283 0.004* 0.088 0.385 0.706 < 0.001*

Vitamine A 0.021 0.837 0.072 0.072 −0.075 0.455

Vitamine C −0.204 0.046* −0.084 0.416 −0.026 0.799

Vitamine B1 −0.083 0.411 0.024 0.809 −0.020 0.841

Vitamine B2 −0.055 0.584 0.040 0.690 0.030 0.770
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hydrogenation process itself reduces omega-3 fat intake 
[21]. Hence, intake of omega-3 fatty acids has success-
fully reduced migraine frequency and intensity [22].

Large evidence exists that IBS-associated symptoms are 
highly aggravated by a deficient dietary fibre intake [23]. 
This study demonstrated this relation with IBS severity 
and with migraine frequency and intensity. K Makki, EC 
Deehan, J Walter and F Bäckhed [24] reported the ben-
eficial effects of high dietary fiber by replenishing the gut 
microbiome with essential missing microbes.

The total dietary fiber content in whole-grain bread 
(either wheat bran bread or sin bread) is much higher 
(40-44%) than the white flour bread (2.5%), thus making it 
an ideal supplement for producing rich-fiber baked prod-
ucts [25]. The present study proved that the consumption 
of whole-grain bread was significantly higher in patients 
with episodic than chronic migraine and patients with 
mild IBS than in the severe form.

Vegetables as another example of a high-fibre diet. 
Their consumption was significantly greater in our 
patients with episodic than chronic migraine, regard-
less of whether they were fresh or cooked. As the cook-
ing\heating process doesn’t destroy vegan fibres [26], 
migraine patients have more opportunities to eat what-
ever they like.

Although several micronutrients have been docu-
mented in the pathogenesis of both migraine [27] and 
IBS [28], the only trace elements identified in this study 
to have a common relationship between the two dis-
eases are dietary zinc and copper. Notably, an elevated 
copper-zinc ratio is a well-known marker of increased 
inflammation and oxidative stress [29]. In line with 
our findings, some studies found that higher copper 
and lower zinc might trigger migraine headaches [30, 
31] and IBS-related symptoms [28]. That is why it was 
noted in this study that the consumption of herbal 
drinks was associated with a reduction in the inten-
sity of migraine, as the herbal drinks frequently used 
by Egyptians (mint, anise, parsley, roselle, and chamo-
mile) are characterized by a high nutritional content of 
zinc [32, 33]. Other examples of a high-zinc, low-cop-
per diet include beef, poultry, eggs, and cheese/cheese 
products [34].

This study also observed that high dietary sodium 
and low vitamin C aggravated the number and intensity 
of migraine attacks. Other studies similarly proved the 
preventive effects of a low sodium diet [35] and a com-
bined antioxidant regimen including vitamin C [36]. Yet, 
neither of these micronutrients was associated with the 
severity of the IBS in this study.

Table 4 Comparison between constipation-predominant and diarrhoea-predominant IBS regarding macronutrients and micronutrients

IBS Irritable bowel syndrome

*P-value ≤0.05 is considered significant

Patients with constipation-predominant IBS 
(n = 36) [Median (IQR)]

Patients with diarrhea-predominant IBS 
(n = 10) [Median (IQR)]

P‑value

Macronutrients
 Energy (K Calories) 1474.93 (845.9-2464.97) 1835.95 (11.34-2148.41) 0.452

 Proteins (grams) 57.26 (28.32-81.75) 64.23 (31.38-81.28) 0.606

 Fats (grams) 76.18 (68.22-87.61) 46.6 (21.31-77.24) 0.104

 Fibers (grams) 4.8 (3.5- 6.1000) 7.25 (5.35- 9.1) 0.047*

 Carbohydrates (grams) 237.51 (143.65- 362.88) 208.85 (160.78-308.88) 0.663

Micronutrients
 Sodium (mg) 1706.92 (1359.81-4123.8) 1504.71 (1237.5-2889.12) 0.405

 Potassium (mg) 2294.65 (1232.7-3080.65) 2057.99 (1454.3-2167.39) 0.968

 Calcium (mg) 435.9 (314.2-708.2) 439.95 (320.83-675.65) 0.843

 Phosphorus (mg) 815.55 (493.2-1245.73) 865.55 (598.48-1203.31) 0.552

 Magnesium (mg) 104.7 (50.8-132.5) 98.9 (57.58-116.08) 0.782

 Iron (mg) 11.55 (8.58-18.35) 11.95 (8.32-16.48) 0.606

 Zinc (mg) 5.05 (4.14-9.06) 10.84 (9.75-17.07) 0.006*

 Copper (mg) 1.43 (1.2-1.53) 0.78 (0.39-1.44) 0.165

 Vitamin A (μg) 143.5 (81.9-319.65) 256.1 (72.13-1156.12) 0.606

 Vitamin C (mg) 22.43 (8.7-46.76) 73.37 (3.78-80.04) 0.513

 Vitamin B1 (mg) 0.91 (0.49-1.08) 0.88 (0.35-1.21) 0.606

 Vitamin B2 (mg) 0.54 (0.38-1.06) 0.56 (0.36- 0.96) 0.634
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Some limitations of the current study are worth men-
tioning. Our results primarily relied on what patients 
recalled about their dietary intake. Biochemical analy-
sis of various micronutrients has not been performed to 
provide a more objective evaluation. Other drawbacks 

of the study are its cross-sectional design and the 
absence of a control group for comparison. Further 
prospective studies are encouraged to avoid recall bias. 
Furthermore, dietary habits vary greatly worldwide, 
affecting the nutritional assessment and hindering 

Table 5 Results of food frequency questionnaire in relation to migraine type and severity

*P-value ≤0.05 is considered significant

Migraine type Migraine intensity

Episodic 
migraine 69 
(69%)

Chronic 
migraine 31 
(31%)

P‑value Moderate 37 (37%) Severe 63 (63%) P‑value

Cooked vegetables 0-2 times/week 26 (37.7%) 17 (54.8%) 0.009* 14 (37.8%) 29 (46.0%) 0.724

3 - 4 times/week 26 (37.7%) 14 (45.2%) 16 (43.2%) 24 (38.1%)

≥ 5 times/week 17 (24.6%) 0 (0%) 7 (18.9%) 10,915.9%)

Fresh vegetables 0-2 times/week 35 (50.7%) 18 (58.1%) 0.004* 22 (59.5%) 31 (49.2%) 0.229

3 - 4 times/week 16 (23.2%) 13 (41.9%) 7 (18.9%) 22 (34.9%)

≥ 5 times/week 18 (26.1%) 0 (0%) 8 (21.6%) 10 (15.9%)

Wheat bran bread 0-2 times/week 15 (21.7%) 13 (41.9%) 0.021* 11 (29.7%) 17 (27%) 0.555

3 - 4 times/week 9 (13.0%) 7 (22.6%) 4 (10.8%) 12 (19%)

≥ 5 times/week 45 (65.2%) 11 (35.5%) 22 (59.5%) 34 (54.0%)

Rice and pasta 0-2 times/week 25 (36.2%) 12 (38.7%) 0.04* 11 (29.7%) 26 (41.3%) 0.481

3 - 4 times/week 22 (31.9%) 16 (51.6%) 15 (40.5%) 23 (36.5%)

≥ 5 times/week 22 (31.9%) 3 (9.7%) 11 (29.7%) 14 (22.2%)

Red meat 0-2 times/week 33 (47.8%) 21 (67.7%) 0.044* 17 (45.9%) 37 (58.7%) 0.220

3 - 4 times/week 26 (37.7%) 10 (32.3%) 14 (37.8%) 22 (34.9%)

≥ 5 times/week 10 (14.5%) 0 (0%) 6 (16.2%) 4 (6.3%)

Poultry 0-2 times/week 35 (50.7%) 22 (71%) 0.037* 17 (45.9%) 40 (63.5%) 0.091

3 - 4 times/week 23 (33.3%) 9 (29%) 13 (35.1%) 19 (30.2%)

≥ 5 times/week 11 (15.9%) 0 (0%) 7 (18.9%) 4 (6.3%)

Hydrogenated oils 0-2 times/week 52 (75.4%) 24 (77.4%) 0.046* 29 (78.4%) 47 (74.6%) 0.877

3 - 4 times/week 12 (17.4%) 1 (3.2%) 4 (10.8%) 9 (14.3%)

≥ 5 times/week 5 (7.2%) 6 (19.4%) 4 (10.8%) 7 (11.1%)

Herbal drinks 0-2 times/week 44 (63.8%) 26 (83.9%) 0.092 22 (59.5%) 48 (76.2%) 0.014*

3 - 4 times/week 14 (20.3%) 4 (12.9%) 6 (16.2%) 12 (19.0%)

≥ 5 times/week 11 (15.9%) 1 (3.2%) 9 (24.3%) 3 (4.8%)

Table 6 Results of food frequency questionnaire in relation to IBS severity

IBS Irritable bowel syndrome,

*P-value ≤0.05 is considered significant

IBS severity scoring system

Mild 10 (10%) Moderate 44 (44%) Severe 46 (46%) P‑value

Wheat bran bread 0-2 times/week 1 (10%) 11 (25%) 16 (34.8%) 0.003*

3 - 4 times/week 1 (10%) 2 (4.5%) 13 (28.3%)

≥ 5 times/week 8 (80%) 31 (70.5%) 17 (37%)

Sen bread 0-2 times/week 9 (90%) 44 (100%) 44 (95.7%) 0.022*

3 - 4 times/week 0 (0%) 0 (0%) 2 (4.3%)

≥ 5 times/week 1 (10%) 0 (0%) 0 (0%)



Page 8 of 9Magdy et al. BMC Neurology          (2022) 22:199 

the generalizability of our results. Designing food fre-
quency questionnaires that include Mediterranean and 
Western diets may help overcome such limitations.

Conclusion
Migraine patients with comorbid IBS are counselled to 
adhere to a low-fat and high-fibre diet. A high-zinc and 
low-copper diet should also be fortified. The patients 
should be encouraged to increase their intake of cooked 
and fresh vegetables, whole-grain bread, herbal drinks 
and to avoid hydrogenated oils as much as possible. 
These specific dietary recommendations may efficiently 
attenuate the symptoms of both disorders.

Abbreviations
IBS: Irritable bowel syndrome; IBS-SSS: The irritable bowel severity scoring 
system; VAS: Visual analogue scale; FFQ: Food frequency questionnaire; NDS: 
Nutrition Data System for Research; IQR: Interquartile range.

Supplementary Information
The online version contains supplementary material available at https:// doi. 
org/ 10. 1186/ s12883- 022- 02723-0.

Additional file 1. 

Acknowledgements
Not applicable.

Authors’ contributions
RM participated in the conception, study design, collection, and interpreta-
tion of data and helped to draft the manuscript. RE collection of data and 
helped to draft the manuscript. MH participated in the collection of data and 

helped to draft the manuscript. MA participated in the collection of data and 
helped to draft the manuscript. AE participated in study design, analysis, and 
data interpretation and helped draft the manuscript. ZM participated in study 
design, analysis, and data interpretation and helped draft the manuscript. MH 
participated in study design, collection, analysis, and interpretation of data 
and helped to draft the manuscript. All authors read and approved the final 
manuscript.

Funding
Open access funding provided by The Science, Technology & Innovation 
Funding Authority (STDF) in cooperation with The Egyptian Knowledge Bank 
(EKB). Authors did not receive any funding for this work.

Availability of data and materials
The datasets used and/or analyzed during the current study are available from 
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
Written informed written consent was signed from all included patients. 
Ethical approval was obtained from the Research ethical committee 
of Beni-Suef University. The ethical committee approval number was 
FMBSUREC/06042021/Hussein-3.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1 Department of Neurology, Faculty of Medicine, Cairo University, Cairo, 
Egypt. 2 Department of Tropical medicine (Department of Gastroenterology, 
Hepatology and Endemic Medicine), Faculty of Medicine, Beni-Suef University, 
Beni-Suef, Egypt. 3 Department of Internal medicine, Faculty of Medicine, 
Beni-Suef University, Beni-Suef, Egypt. 4 Department of Neurology, Faculty 
of Medicine, Fayoum University, Fayoum, Egypt. 5 Department of Public Health 
and Community Medicine, Faculty of Medicine, Cairo University, Cairo, Egypt. 

Table 7 Multivariate linear regression analysis to detect dietary predictors of frequency and intensity of migraine attacks, and severity 
of IBS

IBS Irritable bowel syndrome, VAS Visual analogue scale

*P-value ≤0.05 is considered significant

Dependent variables Independent 
variables

B P‑value 95% Confidence Interval Adjusted 
R 
SquaredLower bound Upper bound

Frequency of migraine attacks/ month Fat 0.085 0.004* 0.027 0.142 0.390

Fiber −0.184 0.501 −0.725 0.357

Zinc −0.841 < 0.001* −1.150 −0.532

Copper 1.523 0.296 −1.353 4.398

VAS Fat 0.023 < 0.001* 0.012 0.035 0.365

Fiber 0.045 0.420 −0.066 0.156

Zinc − 0.190 < 0.001* − 0.253 − 0.126

Copper −0.642 0.033* −1.230 −0.054

IBS severity scoring system Fat −0.194 0.495 −0.758 0.369 0.587

Fiber −10.99 < 0.001* − 16.33 −5.637

Zinc 2.526 0.104 −0.525 5.577

Copper 137.43 < 0.001* 109.03 165.84

https://doi.org/10.1186/s12883-022-02723-0
https://doi.org/10.1186/s12883-022-02723-0


Page 9 of 9Magdy et al. BMC Neurology          (2022) 22:199  

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

6 Department of Public Health and Community Medicine, Faculty of Medicine, 
Beni-Suef University, Beni-Suef, Egypt. 7 Department of Neurology, Faculty 
of Medicine, Beni-Suef University, Beni-Suef, Egypt. 

Received: 24 March 2022   Accepted: 20 May 2022

References
 1. Lankarani KB, Akbari M, Tabrizi R. Association of Gastrointestinal Func-

tional Disorders and Migraine Headache: a Population Base study. Middle 
East J Dig Dis. 2017;9(3):139–45.

 2. Cole JA, Rothman KJ, Cabral HJ, Zhang Y, Farraye FA. Migraine, fibromy-
algia, and depression among people with IBS: a prevalence study. BMC 
Gastroenterol. 2006;6(1):26.

 3. Chang F-Y, Lu C-L. Irritable bowel syndrome and migraine: bystanders or 
partners? J Neurogastroenterol Motility. 2013;19(3):301–11.

 4. Mittal R, Debs LH, Patel AP, Nguyen D, Patel K, O’Connor G, et al. Neu-
rotransmitters: the critical modulators regulating gut-brain Axis. J Cell 
Physiol. 2017;232(9):2359–72.

 5. Arzani M, Jahromi SR, Ghorbani Z, Vahabizad F, Martelletti P, Ghaemi A, 
et al. On behalf of the School of Advanced Studies of the European head-
ache F: gut-brain Axis and migraine headache: a comprehensive review. J 
Headache Pain. 2020;21(1):15.

 6. 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;60(7):1300–16.

 7. Heizer WD, Southern S, McGovern S. The role of diet in symptoms of 
irritable bowel syndrome in adults: a narrative review. J Am Diet Assoc. 
2009;109(7):1204–14.

 8. Capili B, Anastasi JK, Chang M. Addressing the role of food in irritable 
bowel syndrome symptom management. J Nurse Practitioners : JNP. 
2016;12(5):324–9.

 9. Abu-Salameh I, Plakht Y, Ifergane G. Migraine exacerbation during Rama-
dan fasting. J Headache Pain. 2010;11(6):513–7.

 10. The International Classification of Headache Disorders. 3rd Ed(beta ver-
sion). Cephalalgia. 2013;33(9):629–808.

 11. Schmulson MJ, Drossman DA. What is new in Rome IV. J Neurogastroen-
terol Motility. 2017;23(2):151–63.

 12. Francis CY, Morris J, Whorwell PJ. The irritable bowel severity scoring 
system: a simple method of monitoring irritable bowel syndrome and its 
progress. Aliment Pharmacol Ther. 1997;11(2):395–402.

 13. Hawker GA, Mian S, Kendzerska T, French M. Measures of adult pain: visual 
analog scale for pain (VAS pain), numeric rating scale for pain (NRS pain), 
McGill pain questionnaire (MPQ), short-form McGill pain questionnaire 
(SF-MPQ), chronic pain grade scale (CPGS), short Form-36 bodily pain 
scale (SF-36 BPS), and measure of intermittent and constant osteoarthritis 
pain (ICOAP). Arthritis Care Res. 2011;63(S11):S240–52.

 14. Osler M, Heitmann BL. The validity of a short food frequency question-
naire and its ability to measure changes in food intake: a longitudinal 
study. Int J Epidemiol. 1996;25(5):1023–9.

 15. Ferguson EL, Gadowsky SL, Huddle JM, Cullinan TR, Lehrfeld J, Gibson RS. 
An interactive 24-h recall technique for assessing the adequacy of trace 
mineral intakes of rural Malawian women; its advantages and limitations. 
Eur J Clin Nutr. 1995;49(8):565–78.

 16. Harnack L. Nutrition Data System for Research (NDSR). In: Gellman MD, 
Turner JR, editors. Encyclopedia of Behavioral Medicine. New York, NY: 
Springer New York; 2013. p. 1348–50.

 17. Ferrara LA, Pacioni D, Di Fronzo V, Russo BF, Speranza E, Carlino V, et al. 
Low-lipid diet reduces frequency and severity of acute migraine attacks. 
Nutr Metab Cardiovasc Dis. 2015;25(4):370–5.

 18. Feinle-Bisset C, Azpiroz F. Dietary lipids and functional gastrointestinal 
disorders. Am J Gastroenterol. 2013;108.

 19. Koopman KE, Booij J, Fliers E, Serlie MJ, la Fleur SE. Diet-induced changes 
in the lean brain: Hypercaloric high-fat-high-sugar snacking decreases 
serotonin transporters in the human hypothalamic region. Mol Metab. 
2013;2(4):417–22.

 20. Kummerow FA. The negative effects of hydrogenated trans fats and what 
to do about them. Atherosclerosis. 2009;205(2):458–65.

 21. Perlmutter R. Waste and hydrogenation lower omega-3 and omega-6 fat 
intake estimates for soybean oil. Am J Clin Nutr. 2011;94(4):1152–3.

 22. Cardia L, Calapai F, Mondello C, Quattrone D, Elisa Sorbara E, Mannucci C, 
et al. Clinical use of omega-3 fatty acids in migraine: a narrative review. 
Medicine (Baltimore). 2020;99(42):e22253.

 23. El-Salhy M, Ystad SO, Mazzawi T, Gundersen D. Dietary fiber in irritable 
bowel syndrome (review). Int J Mol Med. 2017;40(3):607–13.

 24. Makki K, Deehan EC, Walter J, Bäckhed F. The impact of dietary Fiber 
on gut microbiota in host health and disease. Cell Host Microbe. 
2018;23(6):705–15.

 25. Aldughpassi A, Zafar T, Sidhu JS, Al-Hassawi F, Abdullah MM, Al-Othman 
A. Effect of psyllium husk, bran, and raw wheat germ addition on the 
rheological characteristics of Arabic (Pita) bread dough. Int J Food Sci. 
2020;2020:8867402.

 26. Dhingra D, Michael M, Rajput H, Patil RT. Dietary fibre in foods: a review. J 
Food Sci Technol. 2012;49(3):255–66.

 27. Nattagh-Eshtivani E, Sani MA, Dahri M, Ghalichi F, Ghavami A, Arjang P, 
et al. The role of nutrients in the pathogenesis and treatment of migraine 
headaches: review. Biomed Pharmacother. 2018;102:317–25.

 28. Hujoel IA. Nutritional status in irritable bowel syndrome: a north Ameri-
can population-based study. JGH Open. 2020;4(4):656–62.

 29. Osredkar J. Copper and Zinc, Biological role and significance of copper/
zinc imbalance. J Clin Toxicol. 2011:s3.

 30. Ahmadi H, Mazloumi-Kiapey SS, Sadeghi O, Nasiri M, Khorvash F, Mot-
taghi T, et al. Zinc supplementation affects favorably the frequency of 
migraine attacks: a double-blind randomized placebo-controlled clinical 
trial. Nutr J. 2020;19(1):101.

 31. Harrison DR. Copper as a factor in the dietary precipitation of migraine. 
Headache: the journal of head and face. Pain. 1986;26(5):248–50.

 32. Salami SO, Afolayan AJ. Evaluation of nutritional and elemental composi-
tions of green and red cultivars of roselle: Hibiscus sabdariffa L. Sci Rep. 
2021;11(1):1030.

 33. Dghaim R, Al Khatib S, Rasool H, Ali Khan M. Determination of heavy met-
als concentration in traditional herbs commonly consumed in the United 
Arab Emirates. J Environ Public Health. 2015;2015:973878.

 34. Ma J, Betts NM. Zinc and copper intakes and their major food sources 
for older adults in the 1994–96 continuing survey of food intakes by 
individuals (CSFII). J Nutr. 2000;130(11):2838–43.

 35. Chen L, Zhang Z, Chen W, Whelton PK, Appel LJ. Lower sodium intake 
and risk of headaches: results from the trial of nonpharmacologic inter-
ventions in the elderly. Am J Public Health. 2016;106(7):1270–5.

 36. Visser EJ, Drummond PD, Lee-Visser JLA. Reduction in migraine and head-
ache frequency and intensity with combined antioxidant prophylaxis 
(N-acetylcysteine, vitamin E, and vitamin C): a randomized sham-con-
trolled pilot study. Pain Practice. 2020;20(7):737–47.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	The potential impact of nutritional intake on symptoms severity in patients with comorbid migraine and irritable bowel syndrome
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusion: 

	Introduction
	Methods
	Study design and participants
	Data collection tools
	Clinical assessment
	Nutritional assessment
	Food frequency questionnaire (FFQ) [14]
	The 24-hour dietary recall [15]

	Sampling
	Ethical statement
	Statistical analysis

	Results
	Demographics and clinical characteristics of the included patients
	Effect of macronutrients and micronutrients intake on frequency, the intensity of migraine attacks, IBS type and IBS severity
	Effect of frequency of different food items intake on frequency and intensity of migraine attacks, and IBS severity
	Dietary predictors of frequency and intensity of migraine attacks and severity of IBS

	Discussion
	Conclusion
	Acknowledgements
	References


