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Background & aims: Despite the growing evidence about dietary patterns, this study aimed at the as-
sociation between patterns of nutrients intake and psychological disorders.
Methods: In this cross-sectional study, diet and psychological factors including anxiety, depression, and
general health (GHQ) were assessed through self-administered questionnaires in 3846 Iranian adults.
Daily intakes of 57 nutrients and bioactive compounds were calculated. Nutrient patterns (NPs) were
derived using factor analysis.
Results: Three NPs were identified: 1) high in individual amino acids, cobalamin, zinc, phosphorus,
saturated fatty acids, cholesterol and pantothenic acid named as “omnivore”; 2) high in thiamin, folate,
selenium, iron, starch, maltose, betaine, calcium, riboflavin, and niacin; named as “grains and dairy”.
Mono-unsaturated fats, vitamin E and polyunsaturated fats were inversely associated with this pattern;
3) “fruits and vegetables” NP high in copper, vitamin C, glucose, fructose, potassium, dietary fiber, su-
crose, vitamin A, magnesium and vitamin K. After adjustment for confounders, men in the top tertile of
the omnivore NP had lower anxiety score than those in the bottom tertile (P ¼ 0.04). Men in the highest
tertile of the first NP were less likely to be depressed (OR ¼ 0.50, 95%CI: 0.26e0.96; P-trend ¼ 0.04).
Women in the highest tertile of this pattern had lower GHQ scores than those in the bottom tertile
(P ¼ 0.01) and had lower odds of psychological distress (OR ¼ 0.75, 95%CI: 0.57e0.99, P-trend ¼ 0.0.04).
Conclusions: An “omnivore” like diet high in amino acids, cobalamin, zinc, phosphorus, saturated fat,
cholesterol and pantothenic acid is associated with reduced psychological disorders. Prospective studies
are recommended to confirm our results.

© 2018 Elsevier Ltd and European Society for Clinical Nutrition and Metabolism. All rights reserved.
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Mental disorders including depression, anxiety and psycholog-
ical distress are affecting a large number of individuals worldwide.
Based on WHO reports, about 350 million people of all ages suffer
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from depression [1], and about 7.3% of people are affected by
anxiety globally [2]. Depression is regarded as the most important
cause for disability that contributes to the global burden of disease;
if not treated it might even lead to suicide [1]. Anxiety disorders
also tend to become chronic, and can be as disabling as somatic
disorders [3]. Both mental disorders impose a great cost to the
health care system [1,3]. Mental disorders have dramatically
increased from 27.7% to 34.2% since 1998 to 2007 among Iranian
adults [4], showing the high priority of these problems for research
and action.

Several hereditary and environmental are proposed to be
associated with the risk of both depression and anxiety. Diet has
long been suggested as a contributing factor to these common
conditions. Earlier studies on the association between diet and
psychological disorders have mostly targeted individual nutrients
or food groups. For example, dietary intakes of iron [5], vitamin B6
[6], omega-3 fatty acids [7], folate, vitamin B12, selenium and zinc
[8] have been related to anxiety and depression. However, some
studies have reported the association between patterns of dietary
food intake and these conditions. In summary, healthy dietary
pattern has been protectively associated, while adherence to the
western dietary pattern is proposed to increase the risk of devel-
oping these disorders [9,10]. Although dietary patterns provide a
more general understanding about diet-disease connections [11]
and might better predict chronic disease risk than individual
foods [12], the interpretability of the underlying mechanisms is
hard using this method. Instead, nutrient patterns (NPs) might
provide more realistic data for explaining the probable mecha-
nisms. Furthermore, compared to foods, nutrients functionally
cannot be exchanged and there are not non-consumers for nutri-
ents [13]. On the other hand, dietary behaviors and cultures may
completely affect foods and the way they are processed, while this
may not be the case for nutrients. Despite the logics behind, few
studies have examined NPs in associationwith chronic diseases like
osteoporosis, cancer and obesity [14e16]. To our knowledge, no
study has assessed the association between NPs and psychological
disorders. This method might provide novel insights into the
possible interactions between nutrients in the etiology of these
conditions. Therefore, this study aimed to investigate the associa-
tion between major patterns of nutrients intake and anxiety,
depression and psychological distress among a large sample of
Iranian adults.

2. Methods

2.1. Study population

The present study was done in the context of a large-scale
cross-sectional study named as the “Study on the Epidemiology
of Psychological Alimentary Health and Nutrition (SEPAHAN)”,
which was conducted among the employees of Isfahan University
of Medical Sciences working across 50 health care centers. The
employees were aged 18e55 years. The study design, participants
recruitment and data collection methods are fully described
elsewhere [17]. Required information in SEPAHAN study was
collected in two phases. A questionnaire that contained informa-
tion on demographic and dietary data was sent to 10,087 partic-
ipants and 8691 subjects returned the completed questionnaire
(response rate of 86.16%), in the first step. At the second phase,
information on psychological health was recruited and 6239
returned the completed questionnaires. After linking the
completed questionnaires of first and second phases, 4633 par-
ticipants had the complete information on diet and psychological
factors. In this study, we excluded participants dietary under and
over-reporting (energy intake outside the range of 800e4200 kcal/
day). These exclusions left 3846 adults (1712 males and 2134 fe-
males) for the current analysis. Signed written informed consent
forms were taken from all participants. The SEPAHAN project was
approved by the ethics committee of Isfahan University of Medical
Sciences.

2.2. Dietary assessment

The dietary assessment was done through a self-administered
multiple choice 106-item semi-quantitative food frequency ques-
tionnaire (FFQ) whichwas designed and validated for Iranian adults
[16]. Daily intakes of 57 nutrients (including individual amino acids,
starch, dietary fiber, simple sugars, different fatty acids, vitamins,
minerals, and bioactive substances) were calculated for each
participant using the US Department of Agriculture's nutrient
databank [18] and used in factor analysis to derive NPs. The nu-
trients are listed in Supplementary Table 1.

2.3. Assessment of the psychological profile

The Hospital-Anxiety- and Depression Scale (HADS) validated
for Iranians was used to assess the anxiety and depression [19]. The
scale had fourteen items [20], seven for anxiety (HADS-A), and
seven for depression (HADS-D). Each item is scored on a four-point
scale from zero (not present) to three (considerable) while the
scoring method for questions 7 and 10 are reverse. The item scores
are summed, to provide scores which may range between zero to
21 for each condition. Participants with the scores of 0e7 were
considered as “healthy”, 8e10 as “borderline” and individuals with
scores of �11 were considered to be a “severe” case for given
psychological disorder.

The validated General Health Questionnaire (GHQ) with 12-
items was also used to assess psychological distress [21]. GHQ-12
is a brief and simple questionnaire for assessing the current and
primary mental health that asks the respondents about their
experience in a recent particular symptom of psychological distress
or change in behavior. Each item has four possible answers (less
than usual, no more than usual, rather more than usual, or much
more than usual). The bimodal scoring style (0-0-1-1) was incor-
porated for the current analysis. This gives scores ranging from 0 to
12. Higher scores indicate a greater degree of psychological distress
[21]. In the current study psychological distress was defined as
having the GHQ score of �4.

2.4. Assessment of other variables

Information about age, gender, education (high school diploma
or lower/above high school diploma), marital status (single/mar-
ried), family size (�4/>4 people), smoking status (non-smoker,
former smoker and current smoker), and breakfast consumption,
was gathered using a self-administered questionnaire. Subjects
who ate breakfast <4 times/wk were defined as skippers. Physical
activity was examined using the General Practice Physical Activity
Questionnaire (GPPAQ) [22]. We categorized participants as having
<1 h/wk or �1 h/wk of exercise for this study. Data on antide-
pressants use, and history of chronic diseases (hyperlipidemia,
hypertension, diabetes or insulin resistance syndrome, heart attack,
stroke, heart failure and cancer, asthma, colitis, cholelithiasis and
gastrointestinal bleeding) were also collected using a self-
administered questionnaire. Height and weight were collected
using a self-reported questionnaire. Body mass index (BMI) was
computed as weight in kilogram divided by height in meters
squared.
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2.5. Statistical analysis

Energy adjusted nutrients intake were calculated using the re-
sidual method [23]. Nutrient intakes are provided based on their
actual units; however the scales were harmonized using log
transformation (natural logarithm) before running the factor
analysis. The log transformation was used to make variances and
covariances independent of scale. Factor analysis with varimax
rotation was applied to derive NPs. Factors retained for further
analysis based on their natural interpretation, eigen values (>3),
and visual inspection of scree plots [24]. Intakes of nutrients
weighted by their factor loadings were summed to calculate the
factor score for each NP [24]. Subjects received a factor score for
each NP. Subjects were categorized based on tertiles of NPs' scores.

Analysis of variance and chi-square test were used to compare
continuous and categorical variables across tertiles of NPs' scores,
respectively. We compared age-, and energy-adjusted intakes of
food groups and some nutrients across categories of NPs' scores
using analysis of covariance (ANCOVA) with Bonferroni correction.
ANCOVA was also applied to compare anxiety, depression and
GHQ-12 scores across tertiles of NPs in two different models that
was firstly adjusted for age and energy intake (kcal), and then in the
multivariable model was further controlled for antidepressant use,
marital status, education, family size, smoking status, physical ac-
tivity, breakfast skipping, having a chronic disease and BMI. To
determine the association between NPs, anxiety and depression,
we also used binary logistic regression, in crude and multi-variable
adjusted models. The statistical analyses were conducted using the
Statistical Package for Social Sciences (version 16.0 for Windows,
2006, SPSS, Inc, Chicago, IL). P value less than 0.05 was regarded as
statistically significant.

3. Results

Male and female participants were aged 38.3 ± 8.5 and 35.1± 7.4
years, respectively. The prevalence of anxiety cases amongmen and
women was 4.3% and 6.7%, respectively. Depression was prevalent
in 6.8% of men and 13.3% of women. Psychological distress was
prevalent in 17.6% and 26.0% of men and women, respectively.

Three major NPs were identified in both genders: the first
pattern was mainly loaded by individual amino acids, cobalamin,
zinc, phosphorus, saturated fatty acids, cholesterol and pantothenic
acid for both genders. Pyridoxine was highly loaded in the first NP
in men, only. The second pattern was high in thiamin, folate, se-
lenium, iron, starch, maltose, betaine, calcium, riboflavin and
niacin. Dietary intake of MUFAs, vitamin E and PUFAs was inversely
associated with this pattern in either gender. The third pattern was
characterized by high intakes of copper, vitamin C, glucose, fruc-
tose, potassium, dietary fiber, sucrose, vitamin A, magnesium and
vitamin K. Identified NPs explained 60% of the total variance of
nutrient intakes in either gender (Supplementary Table 1).

Participants' characteristics across tertiles of NPs' scores are
demonstrated in Table 1. There was no difference in general char-
acteristics across tertiles of the first NP's scores in either gender.
Women in the top tertile of the second NP score weremore likely to
be younger than those in the bottom tertile. Compared with men in
the lowest tertile of the third NP score those in the highest tertile
were more likely to be married and of greater family size.

Age and energy adjusted intakes of selected food groups and
nutrients across categories of major NPs' scores are provided in
Table 2. Comparedwith those in the lowest tertile, men andwomen
in the highest tertile of the first NP had higher intakes of vegetables,
dairy, red and processed meat, white meat, legumes and nuts, di-
etary fats, proteins, PUFAs and pyridoxine and lower intakes of
grains, carbohydrates, dietary fiber, thiamin, folate and caffeine for
both genders. Energy intake was positively associated with the first
NP among men and inversely among women. Therefore, the au-
thors named the first NP as “omnivore”. Higher adherence to the
second NP was related to higher intakes of grains, dairy, protein,
carbohydrate, dietary fiber, thiamin and folate and lower intakes of
meats, legumes and nuts, total energy, fats, PUFAs, pyridoxine and
caffeine in either gender and lower intakes of fruits and vegetables
only in women. Based on the nutrients loaded in this pattern and
the food groups associated, the NP was named as “grains and dairy
pattern”. The third NP was associated with greater intakes of fruits,
vegetables, legumes and nuts, carbohydrates, dietary fiber, and
pyridoxine and lower intakes of processed and white meats, grains,
total energy, fats, PUFAs and thiamin in either gender and was
named as “fruits and vegetables pattern”. This NP was also asso-
ciatedwith higher intakes of dairy, redmeat, folate and caffeine and
lower intakes of grains inmen, only.Women in the highest tertile of
this NP had higher intakes of grains and lower intakes of red meat
and folate compared with those in the lowest tertile.

Multivariable-adjusted means of anxiety, depression and GHQ
scores across tertiles of NPs' scores are indicated in Table 3. After
controlling for potential confounders, men in the top tertile of the
omnivore pattern had lower anxiety score than those in the bottom
tertile (2.60 ± 0.16 vs. 3.14 ± 0.16 respectively, P ¼ 0.04). Women in
the highest tertile of this pattern had lower GHQ scores than those
in the bottom tertile (2.08 ± 0.13 vs. 2.52 ± 0.12 kg, P ¼ 0.01).
Comparing extreme tertiles of the other NPs, we found no signifi-
cant difference in mean anxiety, depression, and GHQ scores across
the tertiles of NP scores for either gender.

Male subjects in the highest tertile of the omnivore NPwere 39%
less likely to be depressed (Odds ratio (OR): 0.61, 95% confidence
interval (CI): 0.38e0.98; P for trend ¼ 0.04) (Table 4). In the fully
adjusted model the association was even strengthened (OR: 0.50,
95%CI: 0.26e0.96; P for trend ¼ 0.04). No association was seen
between NPs and anxiety or psychological distress among men
(Table 4).

Although no associationwas seen between the omnivore NP and
psychological distress among women in the crude model (OR:1.12,
95%CI:0.88e1.42, P for trend ¼ 0.24), we found a protective asso-
ciation (OR:0.75, 95%CI:0.57e0.99, P for trend ¼ 0.04) when all
confounders were taken into account (Table 5). No other significant
association was observed between NPs and anxiety or depression
among women.

4. Discussion

The present cross-sectional study among a large group of Iranian
adults, found a significant protective association between adher-
ence to omnivore like NP and odds of depression in men and psy-
chological distress in women. Anxiety scores were significantly
lower in the top tertile of this NP compared with the bottom tertile
in either gender. The GHQ score was also significantly lower in the
highest tertile of omnivore NP compared with the lowest among
females. To our knowledge, this is the first study trying to examine
relationship between patterns of nutrient intake and psychological
problems.

Although NPs has recently received attention for their effect on
risk of chronic diseases, few data are still available. Since nutrients
are consumed together and not separately, they might affect each
other through their interactive or synergistic effects. Therefore,
examining patterns of nutrient intake would be superior to
assessing the effects of individual nutrients. Previous studies on
NPs have reported the associations with different types of cancer
[13,14,25] and osteoporosis [15]. Nutrients included in PCA in pre-
vious studies ranged from 19 to 30 nutrients and were different
based on the outcome variable of interest. In the current analysis,
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we tried to include the maximum number of nutrients and active
compounds (57 nutrients) related to psychological conditions.
Previous studies did not include individual amino acids at the
analysis. However, since there is a large body of evidence about
the association of individual amino acids with psychological
problems [26], we included these nutrients in the analysis.

This study found a significant protective association between a
pattern of nutrient intake that was greatly loaded by individual
amino acids, vitamin B12 (cobalamin), zinc, phosphorus, cobal-
amin, saturated fatty acids, cholesterol, pantothenic acid and
vitamin B6 (pyridoxine) and odds of major depression and psy-
chological distress in women and anxiety score in either gender.
We named this pattern omnivore like diet because the nutrients
loaded in this pattern are highly found in animal food sources. In
fact, animal foods are rich sources of the nutrients loaded in this
NP. In line with our results, a recent investigation showed that
men with vegetarian diet had higher odds for developing
depressive symptoms compared to non-vegetarians [27]. Several
mechanisms might explain such associations. Dietary protein
intake and also individual amino acids' status have been linked to
psychological status in previously published studies. For instance
methionine in the form of S-adenosyl-L-methionine [28], trypto-
phan [29] and serine [30] were inversely associated to depression.
Lysine, argenine [31], beta-alanine [32], tryptophan [29] and
tyrosine [33] have been shown to have anxiolytic effects. As amino
acids are important precursors for neurotransmitters; they might
affect psychological condition. Important neurotransmitters like
dopamine and serotonin are made from amino acids tyrosine and
tryptophan, respectively [29,33]. Vitamin B6 as an important
cofactor in serotonin-tryptophan pathway was also highly loaded
in the first NP [34]. The protective effects of this NP can also be
attributed to its high content of vitamin B12 and zinc. Earlier
studies have also indicated an inverse association between zinc
and vitamin B12 status and depression [35]. Zinc is an antagonist of
the glutamate/N-methyl-D-aspartate (NMDA) receptor, and has
antidepressant-like activities such as up-regulation of the
expression of brain derived neurotrophic factor (BDNF) gene and
amplification of its level of synaptic pool in the hippocampus [36].
It must be kept in mind that cholesterol was highly loaded in the
first NP. While the nature of this association is unclear, a sub-
stantial body of evidence has shown that low serum total
cholesterol may increase the risk of depression and suicide at-
tempts [37]. It is hypothesized that low cholesterol intake might
cause a depressed central serotonergic activity which in turn leads
to depression [38].

Several limitations need to be considered in interpreting our
findings. Due to the cross-sectional design of SEPAHAN project,
causality cannot be inferred and prospective observational like
cohort or nested caseecontrol studies are highly needed to
confirm our findings. Furthermore, it is possible that individuals'
diet may have changed because of the change in psychological
features. Although these changes would confound the association
between NPs and psychological disorders, such residual con-
founding effects would tend to decrease the risk estimates and the
true results may be even stronger than what we have reached. In
addition, although we have tried to control for several con-
founding variables in our analyses, residual confounding from
unknown or unmeasured factors is inevitable. Although we used a
validated FFQ for dietary assessment, some degree of measure-
ment error and misclassification must be noted. Due to the lack of
a complete Iranian food composition table, we used USDA
nutrient databank to identify daily intake of 57 nutrients or active
compounds. Although this might result in some sort of misclas-
sification, it does not seem to affect participants' ranking based on
nutrient intakes. The subjective or arbitrary decisions in the use of



Table 2
Age- and energy-adjusted food and nutrient intakes across tertiles of nutrient patterns' scores.a

Males Females

Omnivore pattern score Grains and dairy pattern
score

Fruits and vegetables pattern
score

Omnivore pattern score Grains and dairy pattern
score

Fruits and vegetables
pattern score

T1 T3 T1 T3 T1 T3 T1 T3 T1 T3 T1 T3

Food groups (g/day)
Fruits 300 ± 10.4 270 ± 10.2 296 ± 10.2 258 ± 10.2c 125 ± 7.8 474 ± 7.7c 318 ± 9.2 276 ± 9.2c 288 ± 9.4 293 ± 9.1 125 ± 6.8 506 ± 6.8c

Vegetables 138 ± 3.4 173 ± 3.4c 159 ± 3.4 148 ± 3.4c 121 ± 3.1 200 ± 3.1c 140 ± 3.1 177±3.1c 159 ± 3.2 160 ± 3.1 116 ± 2.7 213 ± 2.7c

Dairy 218 ± 11.7 537 ± 11.5c 273 ± 12.7 448 ± 12.7c 309 ± 13 406 ± 12.8c 221 ± 9.5 525 ± 9.6c 288 ± 10.7 421 ± 10.5c 292 ± 10.6 399.7 ± 10.6
Red meat 64.1 ± 1.7 73.9 ± 1.7c 87.1 ± 1.6 53.3 ± 1.6c 74 ± 1.7 68.6 ± 1.7c 69.3 ± 1.5 79.9 ± 1.7c 93.3 ± 1.5 56.6 ± 1.4c 76.4 ± 1.6 73.3 ± 1.6c

Processed meat 4.3 ± 0.5 6.9 ± 0.5c 9.1 ± 0.5 3.7 ± 0.5c 8.9 ± 0.5 4.1 ± 0.5c 5.1 ± 0.5 7.9 ± 0.5c 10.5 ± 0.5 3.2 ± 0.5c 10.1 ± 0.5 4.1 ± 0.5c

White meat 38.5 ± 1.9 95.8 ± 1.9c 73.5 ± 2.2 55.6 ± 2.2c 73.6 ± 2.2 58.8 ± 2.1c 37.6 ± 1.6 95.4 ± 1.6c 71.5 ± 1.9 55.6 ± 1.8c 69.9 ± 1.9 60.3 ± 1.9c

Legumes and nuts 48.4 ± 1.7 62 ± 1.7c 60 ± 1.7 51.2 ± 1.7c 51.1 ± 1.7 60.5 ± 1.7c 47.6 ± 1.5 67.5 ± 1.5c 61.6 ± 1.5 52.8 ± 1.5c 52.4 ± 1.5 62.6 ± 1.5c

Grains 439 ± 6.9 305 ± 6.8c 294 ± 6.6 452 ± 6.6c 424 ± 7 315 ± 6.9c 455 ± 6.1 321 ± 6.1c 298 ± 5.9 464 ± 5.8c 447 ± 6.1 619 ± 6.1c

Nutrients
Energy (kcal/day)b 2504 ± 38.6 2793 ± 37.7c 2643 ± 35.9 2488.9 ± 36c 2460 ± 38.8 2443 ± 38.2c 2562 ± 31.8 2535 ± 32c 2697 ± 30.7 2518 ± 30.7c 2546 ± 32.2 2471 ± 32.3c

Fats (g/day) 89.3 ± 0.8 105.7 ± 0.8c 111.7 ± 0.7 84.6 ± 0.7c 102.3 ± 0.9 93.4 ± 0.8c 91.5 ± 0.7 107.2 ± 0.7c 114.8 ± 0.6 85.2 ± 0.6c 102.4 ± 0.7 96.1 ± 0.7c

Protein (g/day) 76.6 ± 0.5 100.2 ± 0.5c 85.2 ± 0.7 90.4 ± 0.7c 90.1 ± 0.7 86 ± 0.7c 78.3 ± 0.4 103 ± 0.4c 87.3 ± 0.6 91.9 ± 0.6c 91.4 ± 0.6 88 ± 0.6c

Carbohydrate (g/day) 322 ± 2 263 ± 2c 265 ± 2.1 318 ± 2.1c 275 ± 2.2 310 ± .2.2c 330 ± 1.7 271±1.7c 270 ± 1.8 330 ± 1.7c 288 ± 1.9 317 ± 1.9c

Dietary fiber (g/day) 22.8 ± 0.3 21.9 ± 0.26c 20.8 ± 0.2 23.8 ± 0.25c 18.4 ± 0.2 26.8 ± 0.2c 23.3 ± 0.2 22.8 ± 0.2 20.83 ± 0.22 25.3 ± 0.2c 19.1 ± 0.2 27.6 ± 0.2c

PUFAs (g/day) 27.9 ± 0.3 29.1 ± 0.3c 33.2 ± 0.3 24.4 ± 0.3c 30 ± 0.3 27.1 ± 0.3c 28.3 ± 0.3 30±0.3c 33.9 ± 0.2 24.9 ± 0.2c 30.2 ± 0.3 28.2 ± 0.3c

Thiamin (mg/day) 2 ± 0.02 1.6 ± 0.02c 1.4 ± 0.02 2.3 ± 0.03c 1.9 ± 0.03 1.08 ± 0.02c 2.1 ± 0.2 1.7±0.02c 1.4 ± 0.02 2.4 ± 0.02c 2 ± 0.02 1.8 ± 0.02c

Pyridoxine (mg/day) 1.8 ± 0.02 2.1 ± 0.2c 2.05 ± 0.02 1.9±0.02c 1.8 ± 0.02 2.16 ± 0.02c 1.8 ± 0.01 2.2±0.02c 2.1 ± 0.02 1.9 ± 0.02c 1.8 ± 0.01 2.3 ± 0.1c

Folate (mg/day) 600 ± 5.7 529 ± 5.54c 471 ± 4.5 657 ± 4.5c 556 ± 5.7 573 ± 5.7 609 ± 4.7 553 ± 4.8c 480 ± 3.7 679 ± 3.6c 586 ± 4.8 578 ± 4.8
Caffeine (mg/day) 113.3 ± 4.1 84.4 ± 4c 116.5 ± 4.1 84.5 ± 4.1c 87.1 ± 4.1 105.7 ± 4c 119.6 ± 3.4 82.9 ± 3.5c 118.1 ± 3.5 87.6 ± 3.4c 98.6 ± 3.5 98.4 ± 3.5

a Data are means ± standard error (SE).
b Only adjusted for age.
c P < 0.05 compared with the lowest tertile, Obtained from ANCOVA.
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Table 3
Gender-stratified multivariable-adjusted means for anxiety, depression and GHQ score measures across tertiles of nutrient patterns' scores.a

Omnivore pattern score Grains and dairy pattern score Fruits and vegetables pattern score

T1 (n ¼ 698) T2 (n ¼ 704) T3 (n ¼ 698) Pb T1 (n ¼ 699) T2 (n ¼ 703) T3 (n ¼ 698) P T1 (n ¼ 697) T2 (n ¼ 706) T3 (n ¼ 697) P

Males
Anxiety score
Age and energy adjusted 3.18 ± 0.16 2.81 ± 0.16 2.70 ± 0.16 0.08 3.04 ± 0.16 2.79 ± 0.16 2.85 ± 0.16 0.53 2.93 ± 0.16 2.81 ± 0.16 2.94 ± 0.16 0.81
Multivariable adjustedc 3.14 ± 0.16 2.73 ± 0.16 2.60 ± 0.16 0.04 3.04 ± 0.17 2.64 ± 0.18 2.86 ± 0.17 0.29 2.82 ± 0.17 2.67 ± 0.17 3.06 ± 0.17 0.27

Depression score
Age and energy adjusted 5.61 ± 0.15 5.44 ± 0.15 5.35 ± 0.15 0.47 5.56 ± 0.15 5.40 ± 0.16 5.43 ± 0.15 0.72 5.41 ± 0.15 5.47 ± 0.15 5.51 ± 0.15 0.91
Multivariable adjusted 5.52 ± 0.16 5.46 ± 0.16 5.3 ± 0.16 0.64 5.51 ± 0.16 5.37 ± 0.17 5.4 ± 0.16 0.82 5.28 ± 0.16 5.39 ± 0.16 5.62 ± 0.16 0.30

GHQ score
Age and energy adjusted 1.71 ± 0.12 1.56 ± 0.12 1.79 ± 0.12 0.36 1.69 ± 0.12 1.74 ± 0.12 1.62 ± 0.12 0.77 1.68 ± 0.12 1.61 ± 0.12 1.77 ± 0.12 0.62
Multivariable adjusted 1.62 ± 0.12 1.59 ± 0.12 1.68 ± 0.12 0.87 1.64 ± 0.12 1.62 ± 0.13 1.62 ± 0.12 0.98 1.61 ± 0.12 1.50 ± 0.12 1.78 ± 0.12 0.26

Females
Anxiety score
Age and energy adjusted 4.19 ± 0.15 4.0 ± 0.16 3.85 ± 0.15 0.29 3.99 ± 0.16 3.97 ± 0.16 4.08 ± 0.15 0.86 3.91 ± 0.15 4.03 ± 0.15 4.10 ± 0.15 0.70
Multivariable adjusted 4.23 ± 0.15 3.92 ± 0.16 3.73 ± 0.15 0.07 4.05 ± 0.17 3.99 ± 0.18 3.96 ± 0.17 0.94 3.94 ± 0.15 3.93 ± 0.17 4.15 ± 0.17 0.59

Depression score
Age and energy adjusted 6.70 ± 0.13 6.72 ± 0.14 6.47 ± 0.14 0.35 6.66 ± 0.14 6.56 ± 0.14 6.67 ± 0.13 0.85 6.73 ± 0.14 6.56 ± 0.14 6.60 ± 0.14 0.67
Multivariable adjusted 6.69 ± 0.15 6.71 ± 0.16 6.4 ± 0.15 0.28 6.64 ± 0.15 6.60 ± 0.16 6.56 ± 0.15 0.92 6.74 ± 0.15 6.40 ± 0.15 6.68 ± 0.15 0.24

GHQ score
Age and energy adjusted 2.51 ± 0.11 2.47 ± 0.12 2.15 ± 0.11 0.05 2.38 ± 0.12 2.36 ± 0.12 2.38 ± 0.11 0.99 2.28 ± 0.12 2.42 ± 0.11 2.42 ± 0.11 0.62
Multivariable adjusted 2.52 ± 0.12 2.55 ± 0.13 2.08 ± 0.13 0.01 2.40 ± 0.12 2.40 ± 0.13 2.34 ± 0.13 0.92 2.34 ± 0.13 2.32 ± 0.13 2.50 ± 0.13 0.53

a Data are means ± standard error (SE).
b Obtained from ANCOVA.
c Adjusted for antidepressant use, marital status, education, family size, smoking status, physical activity, breakfast skipping, BMI and having a chronic disease.

Table 4
Odds Ratio (95% CI) for anxiety, depression and psychological distress according to tertiles (T) of nutrient patterns, in male participants.a

Omnivore pattern score Grains and dairy pattern score Fruits and vegetables pattern score

T1 T2 T3 Pb T1 T2 T3 P T1 T2 T3 P

Anxiety (n) 31 17 26 30 22 22 30 20 24
Crude 1 0.53 (0.29e0.97) 0.83 (0.48e1.41) 0.46 1 0.72 (0.41e1.26) 0.73 (0.42e1.29) 0.26 1 0.65 (0.37e1.16) 0.79 (0.46e1.37) 0.38
Model Ic 1 0.56 (0.28e1.12) 0.72 (0.38e1.38) 0.30 1 0.63 (0.31e1.29) 0.73 (0.38e1.42) 0.35 1 0.86 (0.44e1.69) 0.88 (0.45e1.72) 0.71
Model IId 1 0.61 (0.30e1.30) 0.7 (0.34e1.42) 0.31 1 0.46 (0.21e1.03) 0.69 (0.34e1.40) 0.31 1 0.78 (0.34e1.66) 1.06 (0.52e2.17) 0.88
Model IIIe 1 0.60 (0.28e1.30) 0.57 (0.26e1.25) 0.15 1 0.57 (0.25e1.29) 0.70 (0.33e1.49) 0.34 1 0.76 (0.35e1.68) 1.03 (0.49e2.19) 0.95

Depression (n) 46 41 29 43 35 38 44 36 36
Crude 1 0.88 (0.57e1.36) 0.61 (0.38e0.98) 0.04 1 0.79 (0.50e1.26) 0.88 (0.56e1.39) 0.57 1 0.80 (0.51e1.26) 0.81 (0.51e1.27) 0.34
Model I 1 0.90 (0.54e1.50) 0.54 (0.30e0.95) 0.04 1 0.77 (0.44e1.36) 0.73 (0.43e1.24) 0.24 1 0.82 (0.48e1.41) 0.82 (0.48e1.39) 0.45
Model II 1 0.96 (0.55e1.7) 0.51 (0.27e0.95) 0.04 1 0.62 (0.33e1.17) 0.71 (0.40e1.26) 0.23 1 0.85 (0.47e1.55) 096 (0.53e1.71) 0.87
Model III 1 0.98 (0.55e1.74) 0.50 (0.26e0.96) 0.04 1 0.69 (0.37e1.31) 0.74 (0.41e1.33) 0.31 1 0.84 (0.46e1.56) 1.04 (0.58e1.88) 0.90

Psychological
distress (n)

106 90 106 113 88 101 109 92 101

Crude 1 0.99 (0.74e1.34) 0.80 (0.59e1.10) 0.97 1 0.73 (0.53e0.99) 0.88 (0.65e1.19) 0.39 1 0.81 (0.59e1.10) 0.92 (0.68e1.25) 0.60
Model I 1 0.88 (0.62e1.26) 1.10 (0.79e1.54) 0.56 1 0.78 (0.55e1.12) 0.81 (0.78e1.13) 0.21 1 0.95 (0.67e1.34) 1.02 (0.73e1.43) 0.89
Model II 1 0.95 (0.65e1.39) 1.08 (0.75e1.56) 0.65 1 0.73 (0.49e1.08) 0.82 (0.57e1.18) 0.28 1 0.93 (0.63e1.35) 1.13 (0.78e1.62) 0.51
Model III 1 0.94 (0.64e1.39) 1.04 (0.71e1.51) 0.84 1 0.76 (0.51e1.13) 0.84 (0.58e1.21) 0.34 1 0.89 (0.60e1.31) 1.10 (0.76e1.60) 0.60

a Data are odds ratio (95% CI).
b P for trend.
c Model I: adjusted for age and energy intake.
d Model II: adjusted for variables in model I plus antidepressant use, marital status, education, family size, smoking status, physical activity, breakfast skipping and having a chronic disease.
e Model III: additionally adjusted for BMI.
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factor analysis must also be taken into account [39]. It must also be
kept in mind that SEPAHAN was a cross-sectional study done in a
sample of general adults working in 50 different health centers
across Isfahan province; therefore, generalizing our findings to the
Iranian adults must be considered with caution.

In conclusion, we found evidence indicating that an omnivore
like NP characterized by high consumption of individual amino
acids, cobalamin, zinc, phosphorus, saturated fatty acids, choles-
terol, pantothenic acid and pyridoxine was associated with
reduced odds of major depression in men and lower chance of
psychological distress in women. Individuals with the greatest
adherence to this NP had lower anxiety scores. Future large-scale,
prospective cohort or nested caseecontrol studies are required to
confirm these findings.

Financial support

The present study was financially supported by research
council of Food Security Research Center, Isfahan University of
Medical Sciences, Isfahan, Iran. Dr. Ahmad Esmaillzadeh was
financially supported by a grant from Iran National Science
Foundation (INSF).

Authors contribution

The authors' responsibilities were as followsd ASA, AE, LA, HA
and PA conceived the study. ASA, AE and AF conducted the data
analysis and interpretation. All authors contributed to the study
conception, design and drafting of the manuscript.

Conflict of interest

Authors declared no personal or financial conflicts of interest.

Acknowledgements

The authors are thankful to participants of SEPAHAN project
and authorities of Isfahan University of Medical Sciences for their
excellent cooperation. We also appreciate the research council of
Food Security Research Center for funding this project.

Appendix A. Supplementary data

Supplementary data related to this article can be found at
https://doi.org/10.1016/j.clnu.2018.02.002.

References

[1] organization. Wh. WHOmedia center: depression. Fact sheet N�369, October
2012. Geneva: World Health Organization.; October 2012.

[2] Baxter AJ, Scott KM, Vos T, Whiteford HA. Global prevalence of anxiety
disorders: a systematic review and meta-regression. Psychol Med 2013;43:
897e910.

[3] L�epine JP. The epidemiology of anxiety disorders: prevalence and societal
costs. J Clin Psychiatr 2002;63(Suppl 14):4e8. PubMed PMID: 12562112.

[4] Noorbala AA, Bagheri Yazdi SA, Hafezi M. Trends in change of mental health
status in the population of Tehran between 1998 and 2007. Arch Iran Med
2012;15:201e4.

[5] Zhang L, Kleiman-Weiner M, Luo R, Shi Y, Martorell R, Medina A, et al.
Multiple micronutrient supplementation reduces anemia and anxiety in
rural China's elementary school children. J Nutr 2013;143:640e7.

[6] De Souza MC, Walker AF, Robinson PA, Bolland K. A synergistic effect of a
daily supplement for 1 month of 200 mg magnesium plus 50 mg vitamin B6
for the relief of anxiety-related premenstrual symptoms: a randomized,
double-blind, crossover study. J Wom Health Gend Base Med 2000;9:131e9.

[7] Liu JJ, Galfalvy HC, Cooper TB, Oquendo MA, Grunebaum MF, Mann JJ, et al.
Omega-3 polyunsaturated fatty acid (PUFA) status in major depressive dis-
order with comorbid anxiety disorders. J Clin Psychiatr 2013;74:732e8.

[8] Popa T, Ladea M. Nutrition and depression at the forefront of progress. J Med
Life 2012;5:414e9.

https://doi.org/10.1016/j.clnu.2018.02.002
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref1
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref1
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref1
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref2
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref2
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref2
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref2
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref3
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref3
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref3
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref3
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref4
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref4
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref4
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref4
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref5
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref5
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref5
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref5
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref6
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref6
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref6
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref6
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref6
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref7
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref7
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref7
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref7
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref8
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref8
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref8


A. Salehi-Abargouei et al. / Clinical Nutrition 38 (2019) 940e947 947
[9] Weng TT, Hao JH, Qian QW, Cao H, Fu JL, Sun Y, et al. Is there any relationship
between dietary patterns and depression and anxiety in Chinese adolescents?
Publ Health Nutr 2012;15:673e82.

[10] 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 Psychiatr 2010;167:305e11.

[11] Hu FB. Dietary pattern analysis: a new direction in nutritional epidemiology.
Curr Opin Lipidol 2002;13:3e9.

[12] Newby PK, Tucker KL. Empirically derived eating patterns using factor or
cluster analysis: a review. Nutr Rev 2004;62:177e203.

[13] Freisling H, Fahey MT, Moskal A, Ocke MC, Ferrari P, Jenab M, et al. Region-
specific nutrient intake patterns exhibit a geographical gradient within and
between European countries. J Nutr 2010;140:1280e6.

[14] Edefonti V, Decarli A, La Vecchia C, Bosetti C, Randi G, Franceschi S, et al.
Nutrient dietary patterns and the risk of breast and ovarian cancers. Int J
Cancer 2008;122:609e13.

[15] Samieri C, Ginder Coupez V, Lorrain S, Letenneur L, Alles B, Feart C, et al.
Nutrient patterns and risk of fracture in older subjects: results from the Three-
City Study. Osteoporos Int : a journal established as result of cooperation
between the European Foundation for Osteoporosis and the National Osteo-
porosis Foundation of the USA 2013;24:1295e305.

[16] Salehi-Abargouei A, Esmaillzadeh A, Azadbakht L, Keshteli AH, Feizi A, Feinle-
Bisset C, et al. Nutrient patterns and their relation to general and abdominal
obesity in Iranian adults: findings from the SEPAHAN study. Eur J Nutr
2016;55:505e18.

[17] Adibi P, Keshteli AH, Esmaillzadeh A, Afshar H, Roohafza H, Bagherian-
Sararoudi R, et al. The study on the epidemiology of psychological, alimentary
health and nutrition (SEPAHAN): overview of methodology. J Res Med Sci
2012;17:S291e7.

[18] US Department of Agriculture, Agricultural Research Service, Nutrient Data
Laboratory. USDA National Nutrient Database for Standard Reference.

[19] Montazeri A, Vahdaninia M, Ebrahimi M, Jarvandi S. The Hospital Anxiety and
Depression Scale (HADS): translation and validation study of the Iranian
version. Health Qual Life Outcome 2003;1:14.

[20] Zigmond AS, Snaith RP. The hospital anxiety and depression scale. Acta Psy-
chiatr Scand 1983;67:361e70.

[21] Montazeri A, Harirchi AM, Shariati M, Garmaroudi G, Ebadi M, Fateh A. The
12-item General Health Questionnaire (GHQ-12): translation and validation
study of the Iranian version. Health Qual Life Outcome 2003;1:66.

[22] Department of health. The general Practice physical activity questionnaire.
London: Department of Health; 2006.
[23] Brown CC, Kipnis V, Freedman LS, Hartman AM, Schatzkin A, Wacholder S.
Energy adjustment methods for nutritional epidemiology: the effect of cate-
gorization. Am J Epidemiol 1994;139:323e38.

[24] Kim JO, Mueller CW. Factor analysis : statistical methods and practical issues.
Newbury Park, Calif.; London: Sage; 1978.

[25] De Stefani E, Boffetta P, Fagundes RB, Deneo-Pellegrini H, Ronco AL, Acosta G,
et al. Nutrient patterns and risk of squamous cell carcinoma of the esophagus:
a factor analysis in Uruguay. Anticancer Res 2008;28:2499e506.

[26] Rao TS, Asha MR, Ramesh BN, Rao KS. Understanding nutrition, depression
and mental illnesses. Indian J Psychiatr 2008;50:77e82.

[27] Hibbeln JR, Northstone K, Evans J, Golding J. Vegetarian diets and depressive
symptoms among men. J Affect Disord 2018;225:13e7.

[28] Mischoulon D, Fava M. Role of S-adenosyl-L-methionine in the treatment of
depression: a review of the evidence. Am J Clin Nutr 2002;76:1158Se61S.

[29] Bell C, Abrams J, Nutt D. Tryptophan depletion and its implications for psy-
chiatry. Br J Psychiatry : the journal of mental science 2001;178:399e405.

[30] Mitani H, Shirayama Y, Yamada T, Maeda K, Ashby Jr CR, Kawahara R. Cor-
relation between plasma levels of glutamate, alanine and serine with severity
of depression. Prog Neuro Psychopharmacol Biol Psychiatr 2006;30:1155e8.

[31] Lakhan SE, Vieira KF. Nutritional and herbal supplements for anxiety and
anxiety-related disorders: systematic review. Nutr J 2010;9:42.

[32] Murakami T, Furuse M. The impact of taurine- and beta-alanine-
supplemented diets on behavioral and neurochemical parameters in mice:
antidepressant versus anxiolytic-like effects. Amino Acids 2010;39:427e34.

[33] Lehnert H, Reinstein DK, Strowbridge BW, Wurtman RJ. Neurochemical and
behavioral consequences of acute, uncontrollable stress: effects of dietary
tyrosine. Brain Res 1984;303:215e23.

[34] Hvas AM, Juul S, Bech P, Nexo E. Vitamin B6 level is associated with symptoms
of depression. Psychother Psychosom 2004;73:340e3.

[35] Coppen A, Bolander-Gouaille C. Treatment of depression: time to consider
folic acid and vitamin B12. J Psychopharmacol (Oxford, England) 2005;19:
59e65.

[36] Nowak G, Szewczyk B, Pilc A. Zinc and depression. An update. Pharmacol Rep :
PR 2005;57:713e8.

[37] Zhang J. Epidemiological link between low cholesterol and suicidality: a
puzzle never finished. Nutr Neurosci 2011;14:268e87.

[38] Hillbrand M, Waite BM, Miller DS, Spitz RT, Lingswiler VM. Serum cholesterol
concentrations and mood states in violent psychiatric patients: an experience
sampling study. J Behav Med 2000;23:519e29.

[39] Martinez ME, Marshall JR, Sechrest L. Invited commentary: factor analysis and
the search for objectivity. Am J Epidemiol 1998;148:17e9.

http://refhub.elsevier.com/S0261-5614(18)30065-7/sref9
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref9
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref9
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref9
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref10
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref10
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref10
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref10
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref11
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref11
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref11
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref12
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref12
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref12
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref13
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref13
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref13
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref13
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref14
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref14
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref14
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref14
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref15
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref15
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref15
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref15
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref15
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref15
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref16
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref16
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref16
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref16
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref16
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref17
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref17
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref17
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref17
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref17
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref19
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref19
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref19
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref20
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref20
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref20
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref21
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref21
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref21
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref22
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref22
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref23
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref23
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref23
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref23
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref24
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref24
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref25
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref25
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref25
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref25
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref26
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref26
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref26
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref27
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref27
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref27
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref28
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref28
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref28
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref29
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref29
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref29
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref30
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref30
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref30
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref30
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref31
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref31
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref32
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref32
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref32
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref32
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref33
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref33
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref33
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref33
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref34
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref34
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref34
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref35
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref35
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref35
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref35
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref36
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref36
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref36
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref37
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref37
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref37
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref38
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref38
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref38
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref38
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref39
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref39
http://refhub.elsevier.com/S0261-5614(18)30065-7/sref39

	Do patterns of nutrient intake predict self-reported anxiety, depression and psychological distress in adults? SEPAHAN study
	1. Introduction
	2. Methods
	2.1. Study population
	2.2. Dietary assessment
	2.3. Assessment of the psychological profile
	2.4. Assessment of other variables
	2.5. Statistical analysis

	3. Results
	4. Discussion
	Financial support
	Authors contribution
	Conflict of interest
	Acknowledgements
	Appendix A. Supplementary data
	References


