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Abstract

Objectives: Based on a comprehensive search, we realized that there is no previous study conducted among
migraine patients to assess the association between major dietary patterns and mental health. Therefore, the present
study aims to explore the relationship between empirically-derived dietary patterns and depression, anxiety, and
stress in a sample of Iranian migraine patients.

Methods: A total of 262 migraine patients (20-50years) were selected through simple random sampling method for
this study. Dietary intake during the previous year was determined using a validated 168-item, semi-quantitative food
frequency questionnaire (FFQ), and major dietary patterns were derived using principal component analysis (PCA). For
mental health evaluation, authors used the Depression, Anxiety, and Stress Scales (DASS- 21) questionnaire. Statistical
analysis included multinomial logistic regression analysis and results were expressed as odds ratio (OR) with a 95%
confidence interval (Cl).

"

Results: We identified three major dietary patterns including “traditional’, “western’, and “healthy”. After controlling
for potential confounders, those in the highest tertile of the healthy dietary pattern had lower odds of depression
(OR=0.44, 95% Cl: 0.22, 0.88; P for trend: 0.030) and stress (OR=0.50, 95% Cl: 0.25, 0.99; P for trend: 0.049). However,
no significant association was observed between western and traditional dietary patterns and mental disorders.

Conclusions: In summary, significant associations were documented between healthy dietary patterns and risk of
depression and stress. Current findings urge migraine patients to increase their intakes of fruits, vegetables, eggs,
whole grains, nuts and seeds, meat, and poultry and reduce the intake of fast foods and snacks, processed meat, fish,
cola drink, condiments, dairy, and vegetable pickles to diminish the chance of depression and stress.

Keywords: Dietary pattern, Factor analysis, Depression, Anxiety, Stress

Introduction
Migraine is known as a multifactorial disorder, with
hormonal, genetic, environmental, sleep, dietary, and
psychological aspects playing different roles in each indi-
— vidual [1]. The social and individual impact of migraine
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psychiatric conditions associated with migraine includ-
ing its prevalence, prognosis, treatment, and clinical
outcomes [3]. Previous datasets have indicated that
migraineurs suffer from mood disorders two to ten folds
more than the general population [4, 5]. Moreover, these
disorders are associated with reduced quality of life and
a higher rate of suicide among both migraineurs and the
general population [6-9]. Therefore, it is imperative to
carefully inspect the factors that could diminish mood
disorders in migraine patients.

To improve this health condition, studies have shown
the possible favorable effect of some nutrients such as
folate, vitamins B6, B12, E, C, D, and omega-3 fatty acids
on mental health [10]. However, in real life, people do
not consume nutrients and foods separately but in the
form of meals containing combinations of many nutri-
ents and foods that possibly inter-correlate and interact
with each other [11]. So, the term “dietary patterns” was
introduced over the past decade which represents a full
picture of interactions between food items and nutrients
in the diet [12].

The literature reviewed shows that many studies have
been conducted on the association of various dietary pat-
terns [13, 14] or dietary scores (i.e., healthy eating index
[15, 16], Mediterranean diet [17], DASH diet [18], etc.)
with the risk of mental disorders, although these studies
have been done on migraine-free individuals. In a study
on British women, a ‘whole food’ dietary style reduced
the risk of depression, while a ‘processed food’ dietary
pattern was associated with greater risk [19]. Higher
adherence to a ‘traditional” dietary pattern (high load of
whole grains, fruit, vegetables, fish, and meat) was also
shown to be associated with a lower risk of depression
among the Australian population. Similar reports are
available from China [20], Norway [21], and Iran [22].

Based on a comprehensive search, we realized that the
association between dietary patterns and mental health
has not been investigated among patients with migraine,
and also limited data are available on Middle Eastern
populations. Therefore, the present cross-sectional study
aims to explore the relationship between empirically-
derived dietary patterns and mental health including
depression, anxiety, and stress in a sample of Iranian
migraine patients. We assume that healthy dietary pat-
terns may have potential advantages for mental health
while unhealthy types pose adverse effects to psychologi-
cal health.

Methods

Study design and population

A cross-sectional sample of adult migraineurs residing
in Isfahan, Iran, was recruited between August 2019 and
June 2020. Potential patients were assessed consecutively
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and selected through a simple random sampling method
from two neurology clinics associated with Isfahan Uni-
versity of Medical Sciences. Adult migraine patients
(20-50years) with a confirmed diagnosis by a neurolo-
gist (FK) pursuant to the International Classification of
Headache Disorders 3 (ICHD3) criteria; with body mass
index (BMI) of 18.5 to 30 were included. Those with a
diagnosis of hypertension, diabetes, cancer, thyroid dis-
ease, hepatic or renal conditions due to possible disease-
related changes in diet were considered ineligible. Other
exclusion criteria were reported to use of herbal and
dietary supplements including coenzyme Q10, riboflavin,
magnesium, or feverfew, and under-or over-reporting
of calorie intake based on normal energy intake of 800—
4200kcal/day [23]. Participants signed informed written
consent, and the study protocol received the favorable
opinion of the research ethics committee of Isfahan
University of Medical Sciences (IR.MULRESEARCH.
REC.1398.352) and the study was also conducted accord-
ing to the Declaration of Helsinki.

Dietary assessment

Researchers used a valid 168-item, semi-quantitative
food frequency questionnaire (FFQ) to determine the
usual dietary intake of the participants during the previ-
ous year [24-26]. This questionnaire has a list of foods,
along with a standard serving size for each. The partici-
pants were instructed to report their intake on the basis
of daily, weekly, or monthly of a given serving size of
each food item. By using household measures, portion
sizes of consumed foods were converted to grams [27].
FFQ was completed through a face-to-face interview by
a trained dietitian and data were analyzed by Nutrition-
ist IV software (First Databank, Hearst Corp, San Bruno,
CA, USA). To detect major dietary patterns, each food
item was assigned to one of 21 predefined food groups
(Table 1). These food groups were chosen based on the
similarity of the nutrient profile and their relationship
with psychological health [28].

Mental health assessment

A previously validated questionnaire in the Iranian pop-
ulation [29], the Depression, Anxiety, and Stress Scale
(DASS- 21), was used to assess mental health. Scores for
each question range from 0 (did not apply to me at all)
to 3 (applied to me very much or most of the time) and
the sum of scores for each domain is multiplied by 2 to
evaluate the original 42-item DASS [30]. Overall points
for depression (0-9, 10-13, 14-20, 21-27, >28), anxiety
(0-7, 8-9, 10-14, 15-19, >20) and stress (0—14, 15-18,
19-25, 26-33, >34) were categorized as normal, mild,
moderate, severe, and extremely severe [31].



Arab et al. BMC Nutrition (2022) 8:28 Page 3 of 12
Table 1 Food groups using for dietary pattern analysis and factor loadings for each of the identified dietary patterns®
Food groups Food items Dietary pattern

Healthy Traditional Western
Fruits Different kinds of fresh fruits, dry fruits, natural fruit juice, fruit conserves, industrial juice  0.63 - -
Vegetables Yellow, green leafy, and all other types of vegetables 061 - -
Egg Eggs 0.60 - -
Whole grains Dark Iranian bread (e.g., barbari, sangak, taftun), cooked potato, barely 0.56 - -
Nuts and seeds Walnuts, peanuts, pistachios, hazelnuts, almonds, seeds 043 - -
Meat Beef, lamb and all type of organ meats 039 - -
Poultry Chicken 0.35 - -
Solid oils Hydrogenated vegetable oil, animal oil, margarine, butter, mayonnaise - 0.60 -
Sweets Confectionary products, sugar, jam, honey, candy - 049 -
Caffeine Tea, coffee, chocolate, cacao - 047 -
Legumes Different kinds of beans, peas, and lentil - 0.46 -
Refined grains White bread including lavash, baguette, rice, pasta, vermicelli, cake, and biscuits - 041 -
Healthy oils Vegetable oils, olive - —0.50 -
Fast foods and snacks  Pizza, potato chips, French fries, cheese snacks - - 0.76
Processed meat Sausage, hamburger, other - - 0.72
Fish All types of fish, canned tuna - - 0.53
Cola All types of cola drinks - - 0.52
Condiment Seasoning, salt, ketchup, lime juice - - 043
Dairy All type of milk, yoghurt, cheese, ice cream, dough, curd - - 038
Vegetable pickles All types of vegetable pickles - - 0.30

2 Factor loadings of <0.3 have been removed to simplify the table

Assessment of other variables

Researchers obtained further information about mari-
tal status, number of family members, gender, age, fam-
ily history of migraine, time since diagnosis of migraine,
type of migraine (episodic/chronic), and medication
by a demographic questionnaire. Chronic migraine
was defined as having migraine headaches >15days of
a month with at least 8days with typical features of a
migraine headache. The International Physical Activity
Questionnaire (IPAQ), a self-administered, 7-day recall,
previously validated instrument among the Iranian pop-
ulation [32], indicated the physical activity status and
expressed it as metabolic equivalent hours per day (METs
h/day). The weight and height of participants were meas-
ured according to the standard methods using a digital
scale (Omron BF511 (Omron Corp, Kyoto, Japan)) and an
upstretched tape, respectively, and BMI was calculated
with a related equation [33].

Statistical analysis

The sample size was estimated on the basis of similar
studies and a formula for cross-sectional design using
a=0.05, p=0.95, r=0.25, and a drop-out rate of 10%
was used that yielded 265 subjects [34]. We used explora-
tory factor analysis based on the principal component

estimation method to identify major dietary patterns on
the basis of 21 FFQ-derived food groups. In the first step,
the quality of dietary data was assessed using the Kaiser-
Meyer-Olkin criterion and the Bartlett’s test of sphericity
test. The number of factors (dietary patterns) was deter-
mined using a scree plot and eigenvalues (>1.5) in con-
junction with the natural interpretation of the factors.
Finally, factors were rotated using an orthogonal (vari-
max) rotation to minimize the correlation between the
factors and improve interpretability. The derived dietary
patterns (factors) were labeled on the basis of earlier lit-
erature and the loaded food groups in each factor. The
score of each dietary pattern was calculated by summing
the intake of food groups weighted by their factor load-
ings. The participants were categorized based on the ter-
tiles of dietary pattern scores. The distribution of subjects
across tertiles of dietary patterns in terms of categorical
variables was examined using the Chi-square test. The
differences of continuous variables across categories of
dietary patterns were assessed by one-way ANOVA. So
as to examine the relationship between dietary patterns
and mental health, we used ordinal logistic regression
analysis in different models. First, we adjusted for family
size (continuous), marital status (single/married), gender,
age (continuous), smoking (current smoker/non-current
smoker), migraine headache index score (continuous),
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physical activity (continuous), and mean arterial pres-
sure (continuous). Further adjustment was made for total
energy intake (continuous) and BMI (continuous) in the
last model. Data analyses were performed using SPSS
version 21 (IBM Corp, Armonk, NY, USA). P-values
<0.05 were considered statistically significant.

Results

A total of 262 out of 298 initial participants completed
the study (response rate 87%). Overall, 262 patients diag-
nosed with migraine contributed to the current study.
The mean age of the study population was 36.10years
with a BMI of 25.55kg/m?. They consisted of 224 (85.5%)
women; 212 (80.9%) were married, and 15 (5.7%) were
current smokers.

Three major dietary patterns were as follows: (i) a ‘west-
ern’ dietary pattern rich in fast foods and snacks (0.76),
processed meat (0.72), fish (0.53), cola drink (0.52), con-
diments (0.43), dairy (0.38), and vegetable pickles (0.30);
(if) a ‘traditional’ dietary pattern comprised mainly of
solid oils (0.60), sweets (0.49), caffeine (0.47), legumes
(0.46), and refined grains (0.41); and (iii) a ‘healthy’ die-
tary pattern characterized by high intake of fruits (0.63),
vegetables (0.61), egg (0.60), whole grains (0.56), nuts and
seeds (0.43), meat (0.39), and poultry (0.35) (Table 1). The
extracted dietary patterns corresponded to 34% of the
total variance in dietary intakes of the study population.

The general characteristics of the study participants
and data regarding medication and dietary intakes across
tertiles of dietary patterns are presented in Table 2. Those
in the highest tertile of the healthy dietary pattern had
higher physical activity, higher intake of tricyclic antide-
pressants, and consumed more calories, protein, fat, and
carbohydrate, compared to those in the lowest tertile (all
P values <0.05). When compared to the lowest tertile of
traditional dietary pattern, there were more men in the
highest tertile, the family size was bigger, and they had a
higher intake of calories, protein, fat, and carbohydrate
(all P values <0.05). Patients with the highest adherence
to the western dietary pattern in relation to the low-
est adherence were less likely to be female and married.
Moreover, these subjects had lower age, higher height,
and consumed higher amounts of energy, carbohydrate,
fat, and protein (all P values <0.05). No significant dif-
ferences were observed in terms of other general char-
acteristics across tertiles of the healthy, western, and
traditional dietary patterns (all P values > 0.05).

General characteristics of the study population across
categories of mental health are shown in Table 3. No
significant differences were observed in terms of base-
line variables throughout the categories of mental health
(depression, anxiety, stress) (all P values > 0.05).

Page 4 of 12

The distribution of the study population in terms of
depression, anxiety, and stress across categories of differ-
ent dietary pattern scores is provided in Table 4. There
were no significant differences regarding the distribution
of subjects across tertiles of healthy, western, and tradi-
tional dietary patterns in terms of any of the intended
parameters of mental health (all P values >0.05).

The results of the Pearson correlation coefficient test
for the association between mental health and dietary
patterns are shown in Table 5. As can be seen, no signifi-
cant correlation was detected between the dietary pat-
terns (healthy, western, traditional) and mental health
(depression, anxiety, stress).

The multivariable-adjusted odds ratio for depres-
sion, anxiety, and stress across tertiles of major dietary
patterns are indicated in Table 6. In the crude model,
individuals in the top tertile of healthy dietary patterns
tended to have lower odds of depression (OR=0.56,
95% CI: 0.31, 1.01; Py, =0.107). After controlling for
sex, age, marital status, smoking, number of family
members, migraine headache index score, mean arte-
rial pressure, physical activity, BMI, and total energy
intake, those in the highest tertile of the healthy dietary
pattern had lower odds of depression (OR=0.44, 95%
CI: 0.22, 0.88; Py..,q=0.030). We found no significant
association between healthy dietary patterns and risk of
anxiety even after controlling for confounding factors
(OR=0.70, 95% CI: 0.35, 1.39; P,,,q=0.357). Adher-
ence to the healthy dietary pattern was not associated
with the risk of stress in the crude model (OR=0.64,
95% CI: 0.35, 1.15; Py onq = 0.222); however, adjustment
for age, marital status, sex, smoking, number of family
members, migraine headache index score, mean arte-
rial pressure, physical activity, BMI, and total energy
intake made this relationship statistically significant
(OR=0.50, 95% CI: 0.25, 0.99; P,..,q=0.049). No sig-
nificant association was observed between traditional
dietary patterns and the risk of depression, stress, and
anxiety. There was no significant association between
the western dietary pattern and the risk of depression
in the un-adjusted model (OR=1.32, 95% CI: 0.73,
2.37; Pyrenga=0.395). After controlling for potential con-
founders, those in the second tertile of the western die-
tary pattern had higher odds for depression (OR=2.21,
95% CI: 1.19, 4.13) compared with those in the lowest
tertile; however, this association was not observed for
those in the third tertile of the western dietary pat-
tern (OR=1.91, 95% CIL 0.95, 3.84; P,.,q=0.069).
No significant association was observed between the
western dietary patterns and risk of anxiety, either
before or after adjustment for potential confounders.
Higher compliance with the western dietary pattern
was associated with a higher risk of stress for subjects
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Table 4 Mental health of participants across tertiles (T) of major dietary patterns
Healthy dietary pattern Traditional dietary pattern Western dietary pattern
T T2 T3 P-value T1 T2 T3 P-value T1 T2 T3 P-value
Depression 043 0.72 0.09
Normal 20(23.0) 24(27.3) 30(345) 25(289) 21(239 28(322) 28(322) 18(204) 28(322)
Mild 16(184) 13(148) 15(17.2) 15(17.2) 14(159) 15(17.2) 14 (16.0) 18(204) 12(13.8)
Moderate 24(275) 25(284) 18(20.7) 19(21.8) 29(33.0) 19(21.8) 28(322) 19(216) 20(23.0)
Severe 6 (6.9) 12(136) 8(9.2) 9(103) 9(102) 8(9.2) 5(5.8) 11(125) 10(11.5)
Extremely severe 21 (24.2) 14(159) 16(184) 19(21.8) 15(17.0) 17(19.6) 12(13.8) 22(25.0) 17(19.6)
Anxiety 0.54 0.26 0.95
Normal 26(299) 18(204) 23(264) 25(289) 20(22.7) 22(25.3) 24(275) 21239 22(253)
Mild 6 (6.9) 11(125) 809.2) 8(9.2) 6 (6.8) 11(12.6) 7(8.1) 9(102) 8092
Moderate 15(17.2) 20(22.7) 13(15.0) 16(184) 16(182) 16(184) 15(17.2) 14(159) 19(21.8)
Severe 10(11.5) 110125 15(017.2) 11(026) 19(216) 7(8.1) 13(150) 15(17.0) 10(11.5)
Extremely severe 30 (34.5) 28(31.9) 28(32.2) 27(31.00 27(30.7) 31(35.6) 28(322) 29(330) 28(322)
Stress 0.06 049 0.56
Normal 12(13.8) 14(159) 26(29.9) 18(20.7) 18(204) 18(20.7) 19(21.8) 16(182) 19(21.8)
Mild 15(17.2) 22(25.0) 10(11.5) 19(21.8) 13(14.8) 15(17.2) 21 (242) 12(136) 13(15.0)
Moderate 17(196) 16(182) 12(13.8) 9(10.3) 17(193) 18(20.7) 14 (1600 15(17.0) 16(184)
Severe 27(31.0) 17(193) 20(23.0) 24 (275) 18(204) 22(253) 20(23.00 25(284) 19(21.8)
Extremely severe 16 (184) 19(21.6) 19(21.8) 17(19.6) 22(25.0) 14(16.0) 13 (1500 20(22.7) 20(23.0)

Data are presented as number (% within tertiles of dietary pattern scores)
P-value obtained from chi-square analysis

P<0.05 was considered statistically significant

Table 5 Correlation coefficient for the association between
mental health (depression, anxiety and stress) and major dietary
patterns

Healthy Traditional Western
dietary dietary pattern dietary
pattern pattern
Depression score —0.018 —0.052 0.040
(P=0.786) (P=0442) (P=0.550)
Anxiety score 0.070 0.091 0.042
(P=0.301) (P=0.181) (P=0.539)
Stress score —0.025 0.063 0.034
(P=0.712) (P=0.351) (P=0617)

Data are presented as correlation coefficient (P-value)s
P<0.05 was considered statistically significant
P-value obtained from Spearman correlation test

in the second tertile compared to the lowest category
(OR=1.81, 95% CI: 1.01, 3.23), even after adjustment
for sex, age, marital status, smoking, number of family
members, migraine headache index score, mean arterial
pressure, and physical activity (OR=1.89, 95% CI: 1.04,
3.45). However, further adjustment for total energy
intake and BMI attenuated the relationship (OR=1.67,
95% CI: 0.90, 3.11). The association between the west-
ern dietary pattern and risk of stress was not observed

in patients in the third tertile of western dietary pat-
terns compared to the lowest category, either before or
after adjustment for potential confounders.

Discussion

In the current cross-sectional study inspecting the inter-
dependence of major dietary patterns and mental health
among a sample of Iranian migraineurs, we discovered
a protective association between the healthy dietary
pattern with depression and stress. No significant asso-
ciation was observed between the traditional dietary
pattern and western dietary pattern and the risk of men-
tal disorders. Also, none of the dietary patterns showed
a relationship with anxiety. This dataset is among few
investigations, if not the first, exploring the associations
between major dietary patterns and the mental health of
migraine patients in a Middle Eastern country.

Kim and colleagues showed an inverse relationship
between a healthy dietary pattern and depression risk in
women after controlling for confounders [35]; however,
western dietary patterns and depression were not inter-
linked in men and women which is consistent with our
results. Another dataset in 521 municipality employees
aged 21-67years indicated less depressive symptoms in
individuals on a healthy dietary pattern loaded with vege-
tables, mushrooms, soy products, and fruits [36]. Besides,
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Noguchi and colleagues found no association between
western/meat dietary patterns (comprised of meat and
meat products, eggs, bread, western-type cakes, biscuits,
and cookies) and depression [37]. Previous reports have
also confirmed that consumption of fast foods, snacks,
and sugary products increases the risk of depression
among the general population [38, 39].

We did not observe any association between the tra-
ditional Iranian dietary pattern and depression which
is in contrast with some previous studies. A traditional
Australian dietary pattern high in vegetables, fruits,
beef, lamb, fish, and wholegrain lowered the possibility
of depressive symptoms in adult women. However, cau-
tion is warranted when considering their finding because
they failed to control the confounding effect of energy
intake on depression [40]. Moreover, an inverse relation-
ship between a traditional Norwegian dietary pattern
and the risk of depression was reported in men, but not
in women [21]. Also, a ‘processed food’ dietary pattern
increased the risk and a ‘whole food’ dietary pattern was
protective against depression in a cross-sectional sample
of middle-aged British women [19]. Differences in the
definition of traditional dietary patterns in each region,
along with the interactions of these foods in the dietary
pattern might contribute to these differences as com-
pared to our findings.

Besides, no significant association was noted between
dietary patterns and anxiety. Similar to this finding, another
dataset also failed to show any connection between adher-
ence to a Mediterranean-type diet loaded with salads, tofu,
beans, yogurt, red wine, fruits, and nuts, and anxiety in
20-90years women [41]. However, some studies counter-
act our results. For example, normal-weight Iranian sub-
jects aged 20-55years reported lower anxiety as a result
of a western or traditional diet [22]. Furthermore, the odds
of anxiety increased by a western dietary pattern in Nor-
wegian adults (18). Eventually, in 50,605 middle-aged and
older women, a significant direct association between
adherence to the western dietary pattern and anxiety was
documented [42]. Differences in study design, methods of
psychological evaluation, study population, dietary assess-
ment instruments, statistical methods, the type of covari-
ates used, and food content of the major dietary patterns
between studies could explain the discrepancies.

Despite the lack of consensus regarding the exact
underlying mechanisms of the whole diet’s impact on
psychological conditions, some explanations are possi-
ble. Fruits, vegetables, and whole grains are loaded with
vitamins C, E, and B, folate, fiber, carotene, and diverse
phytochemicals. Their roles are exerted through reduced
inflammation [43], stimulated immune responses [44],
and stress modulation [45], by acting as antioxidant and
neural protective agents [46]. Westernized diets (full of
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refined grains, high fat and high sugar foods, and pro-
cessed meats) increase low-grade inflammation and con-
sequently lead to brain atrophy, which is associated with a
higher chance of depression [47]. On the other hand, our
traditional dietary pattern was loaded with caffeine and
legumes. Legumes are rich sources of folate and other B
vitamins. These nutrients might exert a positive impact
on psychological conditions by lowering serum homo-
cysteine levels as well as through the synthesis of mono-
amines including dopamine and serotonin in the brain
[48]. When serum homocysteine rises and levels of dopa-
mine and serotonin drop, they set the scene for increased
risk of depressive disorders [48—50]. Caffeine modulates
the dopaminergic pathway leading to psychostimulant
effects, and adenosine receptors in the brain are acted
upon by major metabolites of caffeine which may conse-
quently result in a lower risk of depression among coffee
drinkers [51]. On the other hand, our traditional dietary
pattern was also characterized by a high intake of refined
grains and hydrogenated fats which are associated with
higher plasma concentrations of markers of inflamma-
tion [52]. Therefore, the lack of association between the
traditional dietary pattern and mental health in this study
might be due to the fact that these factors neutralized the
protective mechanisms of caffeine and legumes.
Although this is among the first studies to examine the
associations between major dietary patterns and mental
health in migraine patients, some limitations need to be
mentioned. First is the cross-sectional design which lim-
its the causality. Second, participants in this study came
from an urban area and resided in the same city, which
has implications in terms of the sample representation
and further generalization of the results. In the regres-
sion model, we controlled for some possible confound-
ers; however, other confounders including education
level and nutritional supplements were ignored. Finally,
clinical diagnostic criteria are preferred to psychological
screening scales used in this study to evaluate depressive
symptoms and anxiety, because these scales are prone to
overestimating the incidence of parameters.

Conclusion

In summary, significant associations were documented
between healthy dietary patterns and the risk of depres-
sion and stress. Current findings urge migraine patients to
increase the intakes of fruits, vegetables, eggs, whole grains,
nuts and seeds, meat, and poultry and reduce the intake
of fast foods and snacks, processed meat, fish, cola drink,
condiments, dairy, and vegetable pickles to diminish the
chance of depression and stress. Further randomized clini-
cal trials and longitudinal studies are needed to confirm the
relationship between diet and mental disorders.



Arab et al. BMC Nutrition (2022) 8:28

Abbreviations

BMI: Body Mass Index; Cl: Confidence Interval; DASS: Depression, Anxiety,
and Stress Scales; FFQ: Food Frequency Questionnaire; ICHD-3: International
Classification of Headache Disorders 3; IPAQ: International Physical Activity
Questionnaire; OR: Odds Ratio.

Acknowledgements
The authors wish to thank all participants who kindly contributed to the study.

Authors’ contributions

Conception and Design: A. A, G. A, EK. Acquisition of Data: A. A, G. A, FK. Analy-
sis and Interpretation of Data: A. A, Z.H. Drafting the Manuscript: A. A, N.R.
Revising It for Intellectual Content: A. A, G. A, F. K, N. R, Z. H, AH.The author(s)
read and approved the final manuscript.

Funding
This study was funded by Isfahan University of Medical Sciences, Isfahan, Iran.

Availability of data and materials

Analysed data relevant to the study are included in the article. The datasets
generated are not publicly available as set out in agreements with the com-
mercial partners but are available from the corresponding author on reason-
able request.

Declarations

Ethics approval and consent to participate

The research ethics committee of Isfahan University of Medical Sciences
approved the protocol of the current study on 26 August 2019 (IRMUL.
RESEARCH.REC.1398.352). All participants provided written informed consent.
The study was performed in accordance with the ethical standards of the
Declaration of Helsinki (1964) and its subsequent amendments.

Consent for publication
Not applicable.

Competing interests
None.

Author details

" Department of Community Nutrition, School of Nutrition and Food
Science, Food Security Research Center, Isfahan University of Medical
Sciences, Isfahan, Iran. 2Department of Clinical Nutrition, School of Nutri-
tion and Food Science, Food Security Research Center, Isfahan University
of Medical Sciences, Isfahan, Iran. *Halal Research Center of IRI, FDA, Tehran,
Iran. “Isfahan Neurosciences Research Center, Alzahra Hospital, Isfahan
University of Medical Sciences, Isfahan, Iran. *Department of Biostatistics
and Epidemiology, School of Health, Isfahan University of Medical Sciences,
Isfahan, Iran.

Received: 30 November 2021 Accepted: 25 March 2022
Published online: 04 April 2022

References

1. Khan J, Al Asoom LI, Al Sunni A, Rafique N, Latif R, Al Saif S, et al. Genetics,
pathophysiology, diagnosis, treatment, management, and prevention of
migraine. Biomed Pharmacother. 2021;139:111557.

2. Bergman-Bock S. Associations between migraine and the most common
psychiatric co-morbidities. Headache. 2018;58(2):346-53.

3. Louter MA, Pijpers J, Wardenaar K, Van Zwet E, Van Hemert A, Zitman F,
et al. Symptom dimensions of affective disorders in migraine patients. J
Psychosom Res. 2015;79(5):458-63.

4. Minen MT, De Dhaem OB, Van Diest AK, Powers S, Schwedt TJ, Lipton
R, et al. Migraine and its psychiatric comorbidities. J Neurol Neurosurg
Psychiatry. 2016;87(7):741-9.

5. Warnock JK, Cohen LJ, Blumenthal H, Haommond JE. Hormone-related
migraine headaches and mood disorders: treatment with estrogen
stabilization. Pharmacotherapy. 2017;37(1):120-8.

20.

AR

22.

23.

24.

25.

Page 11 of 12

Mercante JPP, Peres MFP, Guendler V, Zukerman E, Bernik MA. Depression
in chronic migraine: severity and clinical features. Arq Neuropsiquiatr.
2005;63(2A):217-20.

Oedegaard K, Neckelmann D, Mykletun A, Dahl A, Zwart J, Hagen K, et al.
Migraine with and without aura: association with depression and anxiety
disorder in a population-based study. The HUNT study. Cephalalgia.
2006;26(1):1-6.

Moutinho ILD, Lucchetti ALG, da Silva EO, Lucchetti G. Mental health

and quality of life of Brazilian medical students: incidence, prevalence,
and associated factors within two years of follow-up. Psychiatry Res.
2019;274:306-12.

Kim J-R, Kim H-N, Song S-W. Associations among inflammation, mental
health, and quality of life in adults with metabolic syndrome. Diabetol
Metab Syndr. 2018;10(1):1-8.

Arab A, Mehrabani S, Moradi S, Amani R. The association between diet
and mood: a systematic review of current literature. Psychiatry Res.
2019;271:428-37.

. Park S-J, Kim M-S, Lee H-J. The association between dietary pat-

tern and depression in middle-aged Korean adults. Nutr Res Pract.
2019;13(4):316-22.

Norde MM, Collese TS, Giovannucci E, Rogero MM. A posteriori dietary
patterns and their association with systemic low-grade inflam-

mation in adults: a systematic review and meta-analysis. Nutr Rev.
2021;79(3):331-50.

Oddy WH, Robinson M, Ambrosini GL, Therese A, de Klerk NH, Beilin LJ,
et al. The association between dietary patterns and mental health in early
adolescence. Prev Med. 2009,49(1):39-44.

Bakhtiyari M, Ehrampoush E, Enayati N, Joodi G, Sadr S, Delpisheh A,

et al. Anxiety as a consequence of modern dietary pattern in adults in
Tehran—Iran. Eat Behav. 2013;14(2):107-12.

Schwingshackl L, Bogensberger B, Hoffmann G. Diet quality as assessed
by the healthy eating index, alternate healthy eating index, dietary
approaches to stop hypertension score, and health outcomes: an
updated systematic review and meta-analysis of cohort studies. J Acad
Nutr Diet. 2018;118(1):74-100.e111.

Kuczmarski MF, Sees AC, Hotchkiss L, Cotugna N, Evans MK, Zonderman
AB. Higher healthy eating Index-2005 scores associated with reduced
symptoms of depression in an urban population: findings from the
healthy aging in neighborhoods of diversity across the life span (HAN-
DLS) study. J Am Diet Assoc. 2010;110(3):383-9.

Antonopoulou M, Mantzorou M, Serdari A, Bonotis K, Vasios G, Pavlidou
E, et al. Evaluating Mediterranean diet adherence in university student
populations: does this dietary pattern affect students’academic perfor-
mance and mental health? Int J Health Plann Manage. 2020;35(1):5-21.
Faghih S, Babajafari S, Mirzaei A, Akhlaghi M. Adherence to the dietary
approaches to stop hypertension (DASH) dietary pattern and mental
health in Iranian university students. Eur J Nutr. 2020;59(3):1001-11.
Akbaraly TN, Brunner EJ, Ferrie JE, Marmot MG, Kivimaki M, Singh-Manoux
A. Dietary pattern and depressive symptoms in middle age. Br J Psychia-
try. 2009;195(5):408-13.

Weng T-T, Hao J-H, Qian Q-W, Cao H, Fu J-L, Sun'Y, et al. Is there any rela-
tionship between dietary patterns and depression and anxiety in Chinese
adolescents? Public Health Nutr. 2012;15(4):673-82.

Jacka FN, Mykletun A, Berk M, Bjelland |, Tell GS. The association between
habitual diet quality and the common mental disorders in commu-
nity-dwelling adults: the Hordaland Health study. Psychosom Med.
2011;73(6):483-90.

Hosseinzadeh M, Vafa M, Esmaillzadeh A, Feizi A, Majdzadeh R, Afshar

H, et al. Empirically derived dietary patterns in relation to psychological
disorders. Public Health Nutr. 2016;19(2):204-17.

Estruch R, Martinez-Gonzalez MA, Corella D, Basora-Gallisa J, Ruiz-
Gutierrez V, Covas M|, et al. Effects of dietary fibre intake on risk factors for
cardiovascular disease in subjects at high risk. J Epidemiol Community
Health. 2009,63(7):582-8.

Asghari G, Rezazadeh A, Hosseini-Esfahani F, Mehrabi Y, Mirmiran P,

Azizi F. Reliability, comparative validity and stability of dietary patterns
derived from an FFQ in the Tehran lipid and glucose study. Br J Nutr.
2012;108(6):1109-17.

Mirmiran P, Esfahani FH, Mehrabi Y, Hedayati M, Azizi F. Reliability and rela-
tive validity of an FFQ for nutrients in the Tehran lipid and glucose study.
Public Health Nutr. 2010;13(5):654-62.



Arab et al. BMC Nutrition

26.

27.

28.

29.

30.

31

32.

33.

34

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

(2022) 8:28

Esfahani FH, Asghari G, Mirmiran P, Azizi F. Reproducibility and

relative validity of food group intake in a food frequency question-

naire developed for the Tehran lipid and glucose study. J Epidemiol.
2010;20(2):150-8.

Ghaffarpour M, Houshiar-Rad A, Kianfar H. The manual for household
measures, cooking yields factors and edible portion of foods, vol. 7.
Tehran: Nashre Olume Keshavarzy; 1999. p. 213.

Hajjarzadeh S, Mahdavi R, Shalilahmadi D, Nikniaz Z. The association of
dietary patterns with migraine attack frequency in migrainous women.
Nutr Neurosci. 2020;23(9):724-30.

Samani S, Joukar B. A study on the reliability and validity of the short form
of the depression anxiety stress scale (DASS-21). 2007.

Henry JD, Crawford JR. The short-form version of the depression anxiety
stress scales (DASS-21): construct validity and normative data in a large
non-clinical sample. Br J Clin Psychol. 2005;44(2):227-39.

Osman A, Wong JL, Bagge CL, Freedenthal S, Gutierrez PM, Lozano G.
The depression anxiety stress scales—21 (DASS-21): further exami-
nation of dimensions, scale reliability, and correlates. J Clin Psychol.
2012,68(12):1322-38.

Moghaddam MB, Aghdam FB, Jafarabadi MA, Allahverdipour H,
Nikookheslat SD, Safarpour S. The Iranian version of international physi-
cal activity questionnaire (IPAQ) in Iran: content and construct validity,
factor structure, internal consistency and stability. World Appl Sci J.
2012;18(8):1073-80.

Fryar CD, Kruszan-Moran D, Gu Q, Ogden CL. Mean body weight, weight,
waist circumference, and body mass index among adults: United States,
1999-2000 through 2015-2016; 2018.

Hajjarzadeh S, Mahdavi R, Shalilahmadi D, Nikniaz Z. The association of
dietary patterns with migraine attack frequency in migrainous women.
Nutr Neurosci. 2020;23(9):724-30.

Kim WK, Shin D, Song WO. Are dietary patterns associated with depres-
sion in US adults? J Med Food. 2016;19(11):1074-84.

Nanri A, Kimura Y, Matsushita Y, Ohta M, Sato M, Mishima N, et al. Dietary
patterns and depressive symptoms among Japanese men and women.
Eur J Clin Nutr. 2010;64(8):832-9.

Noguchi R, Hiraoka M, Watanabe Y, Kagawa Y. Relationship between
dietary patterns and depressive symptoms: difference by gender, and
unipolar and bipolar depression. J Nutr Sci Vitaminol. 2013;59(2):115-22.
Jeffery RW, Linde JA, Simon GE, Ludman EJ, Rohde P, Ichikawa LE, et al.
Reported food choices in older women in relation to body mass index
and depressive symptoms. Appetite. 2009;52(1):238-40.

Mikolajczyk RT, EI Ansari W, Maxwell AE. Food consumption frequency
and perceived stress and depressive symptoms among students in three
European countries. Nutr J. 2009;8(1):1-8.

Jacka FN, Pasco JA, Mykletun A, Williams LJ, Hodge AM, O'Reilly SL, et al.
Association of Western and traditional diets with depression and anxiety
in women. Am J Psychiatry. 2010;167(3):305-11.

Kamali M, Dastsouz F, Sadeghi F, Amanat S, Akhlaghi M. Associations
between Western and Mediterranean-type dietary patterns and anxiety
and stress. Acta Aliment. 2016;45(3):398-405.

Chocano-Bedoya PO, O'Reilly EJ, Lucas M, Mirzaei F, Okereke O, Fung
TT, et al. Prospective study on long-term dietary patterns and inci-

dent depression in middle-aged and older women. Am J Clin Nutr.
2013;98(3):813-20.

Hosseini B, Berthon BS, Saedisomeolia A, Starkey MR, Collison A, Wark
PA, et al. Effects of fruit and vegetable consumption on inflammatory
biomarkers and immune cell populations: a systematic literature review
and meta-analysis. Am J Clin Nutr. 2018;108(1):136-55.

Pasco JA, Nicholson GC, Williams LJ, Jacka FN, Henry MJ, Kotowicz MA,
et al. Association of high-sensitivity C-reactive protein with de novo
major depression. Br J Psychiatry. 2010;197(5):372-7.

Chang M-W, Tan A, Schaffir J. Relationships between stress, demograph-
ics and dietary intake behaviours among low-income pregnant women
with overweight or obesity. Public Health Nutr. 2019;22(6):1066-74.
Bonaccio M, Di Castelnuovo A, Bonanni A, Costanzo S, De Lucia F, Pounis
G, et al. Adherence to a Mediterranean diet is associated with a better
health-related quality of life: a possible role of high dietary antioxidant
content. BMJ Open. 2013;3(8):1-11.

LiY, Lv M-R, Wei Y-J, Sun L, Zhang J-X, Zhang H-G, et al. Dietary patterns
and depression risk: a meta-analysis. Psychiatry Res. 2017;253:373-82.

48.

49.

50.

Page 12 of 12

Kamphuis M, Geerlings M, Grobbee D, Kromhout D. Dietary intake of
B 6-9-12 vitamins, serum homocysteine levels and their association
with depressive symptoms: the Zutphen elderly study. Eur J Clin Nutr.
2008;62(8):.939-45.

Murakami K, Miyake Y, Sasaki S, Tanaka K, Arakawa M. Dietary folate,
riboflavin, vitamin B-6, and vitamin B-12 and depressive symptoms in
early adolescence: the Ryukyus child health study. Psychosom Med.
2010;72(8):763-8.

Murakami K, Sasaki S. Dietary intake and depressive symptoms:

a systematic review of observational studies. Mol Nutr Food Res.
2010;54(4):471-88.

51. Wang L, Shen X, Wu'Y, Zhang D. Coffee and caffeine consumption and
depression: a meta-analysis of observational studies. Austral New Zealand
JPsychiatry. 2016;50(3):228-42.

52. Esmaillzadeh A, Kimiagar M, MehrabiY, Azadbakht L, Hu FB, Willett WC.
Dietary patterns and markers of systemic inflammation among Iranian
women. J Nutr. 2007;137(4):992-8.

Publisher’s Note

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

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

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

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions




	Empirically derived dietary patterns and their association with mental health: a cross-sectional sample of Iranian migraine patients (2019–2020)
	Abstract 
	Objectives: 
	Methods: 
	Results: 
	Conclusions: 

	Introduction
	Methods
	Study design and population
	Dietary assessment
	Mental health assessment
	Assessment of other variables
	Statistical analysis

	Results
	Discussion
	Conclusion
	Acknowledgements
	References


