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Abstract

Objective The association between the Mediterranean diet (MED) and the dietary approach to stop hypertension
(DASH) with some mental disorders is well-documented. However, a consistent relationship with young adults as a
vulnerable population has yet to be known. Therefore, we aimed to investigate the relation between Iranian young
male adults'mood and happiness state with DASH/MED patterns.

Results Participants'mean age was 23.65 + 1.74 years, within the age range of 18-28 years, and their BMI was
24.23+3.82 kg/m”. After adjusting for all covariates, those in the highest DASH tertile had 54% lower odds of poor
mood compared to the lowest tertile (OR=0.46; 95%Cl: 0.24, 0.88). An inverse relationship was also found between
DASH and low happiness scores (ORT3 vs. T1=0.51, 95%Cl: 0.27, 0.96). No significant association was found between
MED and mood or happiness. Therefore, results showed that participants who adhered more closely to the DASH diet
were less likely to report being unhappy or having a poor mood. Further prospective studies are required to confirm
these findings.
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Introduction

The transition to university is a crucial phase for students
as they leave their family environments and encounter
newfound independence [1]. This shift may help explain
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the higher prevalence of depressive disorders among uni-
versity students, which affects approximately 30—40% of
them globally [2, 3]. Recent research has turned its focus
to positive psychology, investigating how positive emo-
tions and traits can influence well-being [4]. Happiness
and mood are key indicators for assessing psychological
well-being and overall quality of life [5, 6].

An increasing body of research suggests that lifestyle
factors, particularly dietary habits, may serve as signifi-
cant modifiable risk factors for mental health [7-9]. It is
widely recognized that maintaining a balanced diet is a
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more reliable way to predict disease risk than focusing
on individual foods or nutrients [10]. A well-regarded
dietary pattern from the Mediterranean region has been
associated with improved mood, a lower likelihood of
depression, and protection against mental health issues
[11-13]. However, it is important to note that findings
in this area have not always been consistent [14—16]. The
Dietary Approaches to Stop Hypertension (DASH) is
another well-liked healthy eating pattern, which is some-
what distinct from the Mediterranean diet [17]. There is a
relationship between oxidative stress, inflammation, high
blood pressure, and poor mental health, with various
studies suggesting that mentioned diets may help reduce
inflammation and oxidative stress [15, 18, 19].

A literature review indicates that numerous studies
have explored the links between different dietary patterns
and various aspects of psychological health; however, the
results have often been inconsistent [13, 20-24]. Addi-
tionally, previous research has primarily focused on types
of depressive disorders, with limited data available on the
relationship between diet and happiness or mood status
[9, 25, 26]. It’s also crucial to note that the incidence of
psychological disorders in university students can differ
significantly from that observed in other populations,
and this is an area that has received little attention [27].
Given these considerations, we conducted this study to
examine the association between the DASH and Medi-
terranean diets with mood and happiness in a represen-
tative sample of Iranian male university students.

Methods

Study design and population

A total of 268 male students from the Tehran University
of Medical Sciences in Iran participated in this cross-sec-
tional study. We employed a multistage cluster random
sampling method to recruit participants. Assuming a
baseline prevalence (p1) of 50% and an odds ratio of 0.46
based on observed outcomes [28], the required sample
size was determined to be 242 participants for 80% power
and a 5% significance level. After adjusting for design
effects (1.5) and accounting for a 10% dropout rate, the
final required sample size was 268 participants, ensuring
adequate statistical power. To be eligible for enrollment,
participants had to meet specific criteria: they needed
to be of Iranian nationality, in good health, and have no
history of neuropsychiatric, metabolic, or cardiovascu-
lar disorders. Additionally, they should not have used
mood stabilizers in the preceding three months, received
psychotherapy, taken omega-3 supplements, or expe-
rienced severe stress in the previous year. Participants
were excluded if they (1) were on a special diet, (2) were
pregnant or in a lactating period, (3) had missing data, or
(4) reported implausible energy intakes (less than 800 or
more than 4200 kcal/day). Before the investigation began,
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each study participant signed a written informed con-
sent form. The study procedure was performed accord-
ing to the declaration of Helsinki and STROBE checklist.
Tehran University of Medical Sciences ethics committee
approved this work (IR TUMS.VCR.REC.1399.593).

Assessment of dietary intakes To assess individuals’
dietary consumption, we apply a validated semi-quantita-
tive food frequency questionnaire (FFQ), which includes
168 food items. Previous research has demonstrated that
this FFQ is a valid and reliable tool for evaluating the
nutritional intake of Iranian adults [29]. By utilizing stan-
dard household measurements, the reported portion sizes
of the foods consumed were converted into grams per day
[30]. Finally, the gram value of every item was entered into
the Nutritionist IV software, which subsequently supplied
the daily energy and nutritional information for all of the
participants.

Assessment of adherence to DASH diet Our method of
evaluating participant adherence to the DASH diet was the
application of the DASH dietary score, which is based on
eight dietary components. Although whole grains scored
highly in the original DASH diet [31], the Iranian popu-
lation’s inadequate consumption of whole grains (<10 g/
day) led us to disregard the consumption of whole grains
as a healthy option [24, 32, 33]; therefore refined and
whole grains were considered as one category of grains
for this study. We used the residual approach to calculate
energy-adjusted intakes of these foods and nutrients for
each participant [34]. After that, individuals were split into
deciles according to their energy-adjusted intakes. When
it comes to dairy products, vegetables, fruits, legumes and
nuts, those in the highest decile scored 10, while those
in the bottom decile scored 1. Conversely, individuals in
the top decile for sugar-sweetened beverages and sweets,
sodium, red and processed meats, and total grains were
given a score of 1, and those in the lowest decile received
a score of 10. Lastly, the scores from the food and nutrient
specified were added together to determine each person’s
DASH diet score. As a result, each participant’s DASH
diet score varied between 8 and 80.

Assessment of adherence to mediterranean diet We
calculated the Mediterranean dietary score using nine
components in line with the methodology suggested by
Trichopoulou et al. [35]. We used the residual technique,
which allowed us to obtain energy-adjusted intakes of
those items [34]. Energy-adjusted estimates have been
generated by adding the mean food group intakes to the
residuals derived from the regression model. Individuals
were then assigned a score of one for each food item if they
consumed more fish, fruits, vegetables, nuts, legumes,
and the MUFAs/SFAs ratio than the median, and less
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meats, dairy products, and grains. A participant’s score
was zero if their consumption of meats, grains, and dairy
products was higher than the median intake and if their
consumption of fish, legumes, nuts, vegetables, fruits, and
the ratio of MUFAs to SFAs was lower than the median.
Individuals’ overall score, which varied from 0 to 9, was
determined by adding nine individual component scores.
The present study did not consider alcohol consumption
given the religious and cultural predilections of Iranians.
Also, like what we do in the calculation of DASH adher-
ence, whole and refined grains were considered as a single
group of grains [32, 33].

Assessment of happiness Participants’ happiness lev-
els were evaluated using the Oxford Happiness Ques-
tionnaire (OHQ) [36]. This questionnaire consists of 29
statements regarding happiness, and participants indicate
their level of agreement on a six-point Likert scale. Higher
scores indicate greater happiness. The validity and reli-
ability of this questionnaire have been previously assessed
in Iran [37]. Based on the highest possible score and aver-
age scores from similar studies, happiness scores were
categorized into two groups: a score above 92.08 indicates
high happiness, while a score below 92.08 indicates low
happiness.

Assessment of mood status The Profile of Mood States
(POMS) questionnaire was used to assess the partici-
pants’ mood states [38]. The validity and reliability of this
questionnaire have been evaluated in earlier research on
the Iranian population [39]. Higher scores reflect greater
mood disturbances. For this study, mood scores were
divided into two groups: scores above 41.55 represent
weaker moods, while scores below 41.55 indicate better
mood states.

Assessment of other variables A variety of variables
including age, smoking habits, medical history, dietary
supplement use, and marital status were collected through
a self-reported questionnaire. Participants’ height and
weight were measured while they were standing, wearing
loose clothing, and without shoes. Weight was measured
using a digital scale accurate to 0.1 kg, and height was mea-
sured with a wall-mounted tape accurate to 0.1 cm. Socio-
economic status was assessed by considering factors such
as family size and income, employment status, personal
income, type of car, ownership of computers and laptops,
and the number of domestic and international trips taken
annually. Total scores were calculated by summing each
item’s score. Participants’ physical activity levels were
evaluated using a validated version of the International
Physical Activity Questionnaire (IPAQ) [40].
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Statistical analysis

Following the computation of each participant’s over-
all MED/DASH score, the participants were classified
according to their energy-adjusted MED/DASH tertiles.
The participants’ General characteristics were displayed
as percentages for categorical variables and mean+SD
for continuous variables across all DASH/MED tertiles.
ANOVA, one-way analysis of variance, and chi-square
tests, respectively, were used to evaluate continuous and
categorical variables among DASH/MED tertiles. Addi-
tionally, analysis of covariance (ANCOVA) was used to
determine the individuals’ total energy and age-adjusted
dietary intakes of food groups and nutrients among the
tertiles of DASH/MED. The OHQ and POMS scores
were compared among tertiles of DASH/MED using
ANCOVA. By using multivariable logistic regression,
the relationship between the tertiles of DASH/MED with
happiness and mood state was investigated. Odds ratios
(ORs) and 95% confidence intervals (CIs) for DASH/
MED were computed in both unadjusted and adjusted
models. In the initial model, adjustments were made for
total energy intake and age. Further adjustments were
made to the second model about the levels of physical
activity, marital status, supplement use, current smok-
ing, socioeconomic status, and BMI. The first tertile of
DASH/MED was used as the reference group. The over-
all trend of the odds ratio across increasing tertiles of
DASH/MED was obtained by considering these tertiles
as an ordinal variable in the logistic regression models.
P-values below 0.05 were defined as statistically signifi-
cant. Version 20 of SPSS software was employed for all
analyses.

Results

Participants in this cross-sectional study had a mean age
of 23.65 years (SD=1.74) and a mean BMI of 24.23 kg/
m2 (SD=3.82). Furthermore, as shown in Table 1 there
were no significant differences in general characteristics
of study participants between tertiles of the DASH/MED
score.

The dietary intakes of the participants according to
tertiles of DASH/MED patterns are shown in Table 2.
Individuals who adhered more closely to the DASH and
Mediterranean diets also consumed more fruits, veg-
etables, dietary fibers, vitamin B6, vitamin B9, vitamin
C, and magnesium (P<0.001). In addition, persons in
the top tertile of the Mediterranean dietary pattern con-
sumed significantly more protein, iron, and total fat than
those in the lowest tertile. However, meat intake was sig-
nificantly higher in the lowest DASH tertiles compared to
the highest tertiles.

OHQ and POMS total scores of study participants
across tertiles DASH/MED dietary patterns are pre-
sented in Table 3. Participants in the top tertile of the
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DASH dietary pattern had a higher happiness score than
those in the bottom tertile in the crude (p=0.03) and
max-adjusted models (p=0.04). However, there isn’t a
significant difference between dash adherence and mood
score (p>0.05). Furthermore, we found no significant dif-
ference in mood and happiness scores across tertiles of
Mediterranean dietary pattern either in crude or multi-
variable adjusted models (p>0.05).

Table 4 provides a multivariable-adjusted odds ratio
for poor mood and low happiness across tertiles of the
DASH/MED diet. In the crude model, higher adherence
to the DASH diet was directly linked with 52% lower
odds of poor mood [(OR: 0.48; 95% CI: 0.25-0.90); third
vs. the first tertile]. When all confounders were taken into
account, individuals in the DASH diet’s third tertile had
54% lower odds of poor mood (OR=0.46; 95%CI: 0.24,
0.88) in comparison with those in the first tertile. Addi-
tionally, we found that those with high DASH diet adher-
ence had a 51% lower chance of having a low happiness
score [(OR: 0.49; % CI: 0.26—0.91); third vs. first tertile];
this difference was still significant even after adjusting for
all possible confounders [OR: 0.51; 95% CI: 0.27-0.96].
Besides, we observed a significant trend for adherence to
the DASH diet and odds of having poor mood and low
happiness. On the other hand, no significant correlation
was seen between happiness [OR: 0.71; 95% CI: 0.35—
1.43] or mood status [OR: 0.77; 95% CI: 0.38—1.57] and
the top tertile of the MED diet in last adjusted models.

Discussion

Mood disorders, a class of mental health conditions, can
significantly affect an individual's motivation, energy
levels, and emotions. These disorders often lead to
decreased motivation, chronic fatigue, and persistent
emotional challenges such as sadness and mood swings.
As a result, they impose a considerable socioeconomic
burden on society through increased healthcare costs,
reduced productivity, and a greater reliance on social
welfare systems [41, 42]. Therefore, effective strategies
to prevent these conditions are essential [43]. Based on
our results, there may be a notable connection between
the upper tertile of the DASH diet with a lower risk of
low happiness score (OR T3vs T1=0.51, 95%CI: 0.27,
0.96) and poor mood (OR=0.46; 95%CIL: 0.24, 0.88). In
contrast, our result showed no meaningful association
between the Mediterranean diet and the state of happi-
ness or mood. Given the significant impact of mood and
happiness on individuals, particularly university students
who are often experiencing stress and lifestyle changes,
these findings highlight the importance of targeted inter-
ventions. Universities could implement programs that
focus on balanced diets rich in mental health-promoting
nutrients.
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Although our study did not find a correlation between
adherence to the Mediterranean diet and mood or happi-
ness, numerous studies have linked this diet to improved
mood and decreased depressive symptoms [44—47].
Additionally, some recent research suggests that fol-
lowing a Mediterranean diet is associated with a greater
sense of subjective happiness and well-being [48, 49]. The
contradictory findings between our study and previous
research may arise from differences in study design, study
populations, statistical methods, data collection strate-
gies (especially regarding food intake), and how potential
confounders were considered in our study.

Both the DASH and Mediterranean diets are recog-
nized as healthy dietary patterns with many similarities.
However, key differences may explain why their effects
on health outcomes can vary. One major distinction is
sodium intake; the DASH diet specifically recommends
reducing sodium, while the Mediterranean diet does not
provide guidelines regarding sodium intake. Further-
more, although both diets encourage the consumption
of more vegetable oils and less saturated fat, the Medi-
terranean diet places greater emphasis on olive oil intake.
Another significant difference is in the consumption of
dairy products, where the Mediterranean diet suggests
consuming fewer dairy items, while the DASH diet pro-
motes low or non-fat dairy intake [35].

The psychological health benefits associated with
dietary patterns, such as Mediterranean and DASH diets,
can be attributed to various mechanisms. These mecha-
nisms mainly involve increased consumption of whole
grains, fruits, vegetables, plant-based proteins, micro-
nutrients (including calcium, potassium, folate, magne-
sium, and vitamin C), dietary fiber, monounsaturated
and omega-3 fatty acids, polyphenols, and other anti-
oxidant agents. One key mechanism relates to inflam-
mation management. The consumption of dietary fiber
from the DASH diet may increase the number of micro-
bial species in the colon that produce anti-inflammatory
cytokines [50]. Moreover, studies have shown that DASH
dietary patterns significantly lower hs-CRP levels [51].
As we previously discussed, there may be components
of the DASH diet responsible for this positive impact
on hs-CRP levels [52-55]. Additionally, because of their
elevated glycemic load and index, starchy foods and
sweet beverages induce fast glycemic responses when
consumed. High glycemic load and index diets have been
demonstrated to cause oxidative stress [56], which may
be detrimental to psychological well-being. Thus, another
explanation for the positive associations we observed
could be the limitation of sugar-sweetened beverages in
the DASH scoring methodology we employed. Another
possible mechanism was the neural effect of some ingre-
dients of the DASH diet, research has demonstrated
that dietary magnesium has an antidepressant impact
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Table 3 OHQ and POMS total scores of study participants across tertiles of mediterranean and DASH diet score (n=268)
Variable MED DASH
T1 (n=69) T2 (n=128) T3 (n=71) P-value” T1(n=87) T2 (n=98) T3 (n=83) P-value”
(0-2 score) (3-4 score) (5-9 score) (16-39 score) (40-48 score) (49-68 score)
OHQ
Crude 90.88+0.87 92.30+0.64 92.84+0.86 0.25 90.64+0.77 92.04+0.73 93.63+0.79 0.03
Model 1 90.83+0.88 92.32+0.64 92.85+0.87 0.23 90.68+0.77 9196+0.73 93.68+0.79 0.03
Model 2 90.93+0.89 92.28+0.65 92.84+0.87 0.29 90.74+0.78 9197+0.74 93.62+0.80 0.04
POMS
Crude 42.71+£1.59 4172117 40.13+£1.57 0.50 4382+14 40.7+1.33 40171144 0.14
Model 1 42.88+157 41.71£1.15 39.96+1.55 041 43.64+1.39 41.04+1.31 39.97+142 0.16
Model 2 42.79+1.57 4168+1.15 40111154 047 4367+1.38 4124131 39.75+142 0.14

*All values are Mean +SD
“Obtained from ANCOVA
Model 1: Adjusted for age and energy intake

Model 2: More adjustments for physical activity, marital status, socioeconomic status, intake of supplement, smoking status, and BMI
Abbreviations: BMI: Body Mass Index; DASH: dietary approach to stop hypertension; MED: Mediterranean diet; POMS: Profile of Mood States; OHQ: Oxford Happiness

Questionnaire

Table 4 Multivariable-adjusted odds ratio for poor mood and low happiness across tertiles of mediterranean and DASH diet score

(n=268)"
Variable MED DASH
T1(n=69) T2(n=128) T3 (n=71) P-trend” T1(n=87) T2 (n=98) T3 (n=83) P-trend”
(0-2score) (3-4score) (5-9 score) (16-39 score)  (40-48 score) (49-68 score)
Low happiness
Crude 1.00 0.78 (0.43-141) 0.70(0.35-1.37) 0.29 1.00 0.61(0.34-1.11) 049 (0.26-091) 0.02
Model 1 1.00 0.76 (041-1.39) 0.67(034-132) 0.25 1.00 0.65(0.35-1.18)  0.48(0.26-0.90) 0.02
Model 2 1.00 0.81(043-151) 0.71(035-143) 034 1.00 0.67(036-1.25)  051(027-096) 004
Poor mood
Crude 1.00 096 (0.53-1.76)  0.79 (0.40-1.58)  0.51 1.00 0.68(0.38-1.23)  048(0.25-090) 0.02
Model 1 1.00 096 (0.53-1.77)  0.75(0.37-1.52) 043 1.00 0.71(039-129) 047 (0.25-0.90) 0.02
Model 2 1.00 0.98(0.53-1.81) 0.77(0.38-1.57) 047 1.00 0.71(0.39-130) 046(0.24-0.88) 0.02

TAll values are odds ratios and 95% confidence intervals. Model 1: Adjusted for age and energy intake

Model 2: More adjustments for physical activity, marital status, socioeconomic status, intake of supplement, smoking status, and BMI

“ P trend was obtained by considering the tertiles of DASH and MED as an ordinal variable

Abbreviations: BMI: Body Mass Index; DASH: dietary approach to stop hypertension; MED: Mediterranean diet

by blocking the Nmethyl-D-aspartate (NMDA) recep-
tor and can lower inflammation by lowering C-reactive
protein, which is involved in a variety of brain processes
[57]. Folate, as another micronutrient is necessary for the
metabolism of amines like dopamine, norepinephrine,
and serotonin [58]. The development of various mood
disorders, including mania, sadness, anxiety, seasonal
affective disorder, and aggression, is believed to be influ-
enced by the serotonergic system [59-62].

Limitations

It is essential to acknowledge some limitations of this
study. One important phenomenon to consider is “reverse
causality, which arises from the cross-sectional design of
our research. Individuals experiencing mood or happi-
ness issues may change their dietary habits in response
to these physiological challenges. Consequently, we can-
not definitively determine whether lower adherence to a

DASH-style dietary pattern leads to poor mood and low
happiness scores, or if the opposite is true. Addition-
ally, the Food Frequency Questionnaire (FFQ) utilized
to collect dietary adherence data relies on self-reporting,
which is prone to recall bias and may lack accuracy. On
the other hand, happiness and mood are subjective mea-
sures and presented outcomes can be impacted by a vari-
ety of physical and social circumstances. In addition, for
the assessment of the outcomes, the POMS and the OHQ
questionnaires were used. These questionnaires are suit-
able for screening and could not be valid for clinical diag-
nosis. Moreover, we can’t use variables like sleep patterns,
academic performance, substance use, and objective bio-
markers, which may affect both diet and psychological
outcomes. Extrapolation to other populations should be
avoided as our study population was male Iranian uni-
versity students. Our findings are not generalizable to the
entire population since cultural and dietary differences
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might influence the results and their applicability. Future
research involving both men and women would be highly
beneficial.

Conclusions

This cross-sectional study suggests that university stu-
dents with higher adherence to the DASH diet had lower
odds of having negative mood and low happiness. No
substantial relation was demonstrated between the Medi-
terranean diet and the mentioned outcomes. Due to the
importance of psychological health as an underlying fac-
tor for chronic diseases, more prospective research is
required for a better understanding of the relationship
between these diets with mood and happiness.

Abbreviations

DASH Dietary approach to stop hypertension
MED Mediterranean diet

FFQ Food frequency questionnaire

SPSS Statistical package for the social sciences

ANCOVA  Analysis of covariance
ANOVA Analysis of variance

OR Odds ratios

95% Cl 95% Confidence interval

SD Standard deviation

BMI Body mass index

IPAQ International physical activity questionnaire
POMS Profile of mood states

OHQ Oxford happiness questionnaire

Acknowledgements
We wish to thank all participants who kindly participated in our study.

Author contributions

SKand SJ contributed to conception/design of the research; SK, MA, MA, MHM
and YJ contributed to acquisition, analysis, or interpretation of the data; SK
drafted the manuscript; LA critically revised the manuscript, and LA agrees to
be fully accountable for ensuring the integrity and accuracy of the work. All
authors read and approved the final manuscript.

Funding
The financial support for conception, design, data analysis, and manuscript
drafting comes from the Tehran University of Medical Sciences, Tehran, Iran.

Data availability
The data that support the findings of this study are available from the
corresponding author upon reasonable request.

Declarations

Ethical approval and consent to participate

All participants provided informed written consent. The study protocol was
approved by the local Ethics Committee of Tehran University of Medical
Sciences.

Consent to participate
Informed consent was obtained from all participants involved in the study.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 3 December 2024 / Accepted: 17 February 2025
Published online: 06 March 2025

Page 8 of 9

References

1.

2.

14.

20.

21.

22.

23.

Arnett JJ. Emerging adulthood. A theory of development from the late teens
through the twenties. Am Psychol. 2000;55(5):469-80.

Kuwabara SA, Van Voorhees BW, Gollan JK, Alexander GC. A qualitative
exploration of depression in emerging adulthood: disorder, development,
and social context. Gen Hosp Psychiatry. 2007;29(4):317-24.

Sarokhani D, Delpisheh A, Veisani Y, Sarokhani MT, Manesh RE, Sayehmiri K.
Prevalence of depression among university students: A systematic review
and Meta-Analysis study. Depress Res Treat. 2013;2013:373857.
Guerra-Bustamante J, Leén-Del-Barco B, Yuste-Tosina R, Lopez-Ramos VM,
Mendo-Lazaro S. Emotional intelligence and psychological Well-Being in ado-
lescents. Int J Environ Res Public Health. 2019;16(10).

Abdollahi A, Abu Talib M, Motalebi SA. Emotional intelligence and depressive
symptoms as predictors of happiness among adolescents. Iran J Psychiatry
Behav Sci. 2015,9(4).e2268.

Paykel ES. Mood disorders: review of current diagnostic systems. Psychopa-
thology. 2002;35(2-3):94-9.

Quirk SE, Williams LJ, O'Neil A, Pasco JA, Jacka FN, Housden S, et al. The
association between diet quality, dietary patterns and depression in adults: a
systematic review. BMC Psychiatry. 2013;13:175.

Teasdale SB, Ward PB, Samaras K, Firth J, Stubbs B, Tripodi E, Burrows TL.
Dietary intake of people with severe mental illness: systematic review and
meta-analysis. Br J Psychiatry. 2019;214(5):251-9.

Quehl R, Haines J, Lewis SP, Buchholz AC. Food and mood: diet quality is
inversely associated with depressive symptoms in female university students.
Can J Diet Pract Res. 2017;78(3):124-8.

Georgousopoulou EN, Panagiotakos DB, Pitsavos C, Stefanadis C. Assess-
ment of diet quality improves the classification ability of cardiovascular risk
score in predicting future events: the 10-year follow-up of the ATTICA study
(2002-2012). Eur J Prev Cardiol. 2015;22(11):1488-98.

Davis C, Bryan J, Hodgson J, Murphy K. Definition of the mediterranean diet; a
literature review. Nutrients. 2015;7(11):9139-53.

Ford PA, Jaceldo-Siegl K, Lee JW, Youngberg W, Tonstad S. Intake of mediter-
ranean foods associated with positive affect and low negative affect. J
Psychosom Res. 2013;74(2):142-8.

Morales G, Balboa-Castillo T, Ferndndez-Rodriguez R, Garrido-Miguel M, Gui-
doni CM, Sirtoli R, et al. Adherence to the mediterranean diet and depression,
anxiety, and stress symptoms in Chilean university students: a cross-sectional
study. Cad Saude Publica. 2023;39(10):e00206722.

Shafiei F, Salari-Moghaddam A, Larijani B, Esmaillzadeh A. Adherence to the
mediterranean diet and risk of depression: a systematic review and updated
meta-analysis of observational studies. Nutr Rev. 2019;77(4):230-9.

Bardinet J, Chuy V, Carriere |, Galéra C, Pouchieu C, Samieri C, et al. Mediter-
ranean diet adherence and risk of depressive symptomatology in a French
Population-Based cohort of older adults. Nutrients. 2022;14:19.

Matison AP, Mather KA, Flood VM, Reppermund S. Associations between
nutrition and the incidence of depression in middle-aged and older

adults: A systematic review and meta-analysis of prospective observational
population-based studies. Ageing Res Rev. 2021;70:101403.

Sacks FM, Svetkey LP, Vollmer WM, Appel LJ, Bray GA, Harsha D, et al. Effects
on blood pressure of reduced dietary sodium and the dietary approaches to
stop hypertension (DASH) diet. DASH-Sodium collaborative research group.
N Engl J Med. 2001;344(1):3-10.

Meng L, Chen D, Yang Y, Zheng Y, Hui R. Depression increases the risk of
hypertension incidence: a meta-analysis of prospective cohort studies. J
Hypertens. 2012;30(5):842-51.

Gantenbein KV, Kanaka-Gantenbein C. Mediterranean diet as an antioxidant:
the impact on metabolic health and overall wellbeing. Nutrients. 2021;13(6).
Oddy WH, Robinson M, Ambrosini GL, O'Sullivan TA, 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.

Antonopoulou M, Mantzorou M, Serdari A, Bonotis K, Vasios G, Pavlidou E, et
al. Evaluating mediterranean diet adherence in university student popula-
tions: does this dietary pattern affect students’academic performance 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.

Allcock L, Mantzioris E, Villani A. Adherence to a mediterranean diet is
inversely associated with anxiety and stress but not depression: A Cross-
Sectional analysis of Community-Dwelling older Australians. Nutrients.
2024;16(3).



Kazeminejad et al. BMC Research Notes

24,

25.

26.

27.
28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

42.
43.

44,

45.

(2025) 18:100

Valipour G, Esmaillzadeh A, Azadbakht L, Afshar H, Hassanzadeh A, Adibi P
Adherence to the DASH diet in relation to psychological profile of Iranian
adults. Eur J Nutr. 2017;56(1):309-20.

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.

Lesani A, Mohammadpoorasl A, Javadi M, Esfeh JM, Fakhari A. Eating break-
fast, fruit and vegetable intake and their relation with happiness in college
students. Eat Weight Disord. 2016;21(4):645-51.

Stallman HM. Prevalence of psychological distress in university students—
implications for service delivery. Aust Fam Physician. 2008;37(8):673-7.
Khosrojerdi Z, Tagharrobi Z, Sooki Z, Sharifi K. Predictors of happiness among
Iranian nurses. Int J Nurs Sci. 2018;5(3):281-6.

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

Ghaffarpour M, Houshiar-Rad A, Kianfar H. The manual for household
measures, cooking yields factors and edible portion of foods. Tehran: Nashre
Olume Keshavarzy. 1999;7(213):42-58.

Fung TT, Chiuve SE, McCullough ML, Rexrode KM, Logroscino G, Hu FB.
Adherence to a DASH-style diet and risk of coronary heart disease and stroke
in women. Arch Intern Med. 2008;168(7):713-20.

Kimiagar S, Ghaffarpour M, Houshiar Rad A, Hormozdyari H, Zellipour L.
Food consumption pattern in the Islamic Republic of Iran and its relation to
coronary heart disease. EMHJ-Eastern Mediterranean Health Journal, 4 (3),
539-547,1998.1998.

Sadeghi O, Hassanzadeh-Keshteli A, Afshar H, Esmaillzadeh A, Adibi P. The
association of whole and refined grains consumption with psychological
disorders among Iranian adults. Eur J Nutr. 2019;58(1):211-25.

Willett WC, Howe GR, Kushi LH. Adjustment for total energy intake in
epidemiologic studies. Am J Clin Nutr. 1997,65(4 Suppl):12205-8S; discussion
95-31S.

Trichopoulou A, Costacou T, Bamia C, Trichopoulos D. Adherence to a
mediterranean diet and survival in a Greek population. N Engl J Med.
2003;348(26):2599-608.

Hills P, Argyle M. The Oxford happiness questionnaire: a compact scale

for the measurement of psychological well-being. Pers Indiv Differ.
2002,33(7):1073-82.

Liaghatdar MJ, Jafari E, Abedi MR, Samiee F. Reliability and validity of the
Oxford happiness inventory among university students in Iran. Span J Psy-
chol. 2008;11(1):310-3.

Debess J, Riis J, Pedersen L, Ewertz M. Cognitive function and quality of life
after surgery for early breast cancer in North Jutland, Denmark. Acta Oncol.
2009;48(4):532-40.

Tirgari B, Iranmanesh S, Fazel A, Kalantari B. Quality of life and mood state in
Iranian women post mastectomy. Clin J Oncol Nurs. 2012;16(3):E118-22.
Moghaddam MB, Aghdam FB, Jafarabadi MA, Allahverdipour H, Nikookheslat
SD, Safarpour S. The Iranian version of international physical activity question-
naire (IPAQ) in Iran: content and construct validity, factor structure, internal
consistency and stability. World Appl Sci J. 2012;18(8):1073-80.

Rakofsky J, Rapaport M. Mood disorders. Continuum (Minneap Minn).
2018;24(3, behavioral neurology and psychiatry):804-27.

Simon GE. Social and economic burden of mood disorders. Biol Psychiatry.
2003;54(3):208-15.

Saxena S, Jané-Llopis E, Hosman C. Prevention of mental and behavioural dis-
orders: implications for policy and practice. World Psychiatry. 2006;5(1):5-14.
Altun A, Brown H, Szoeke C, Goodwill AM. The mediterranean dietary pat-
tern and depression risk: A systematic review. Neurol Psychiatry Brain Res.
2019;33:1-10.

GianfrediV, Dinu M, Nucci D, Eussen SJ, Amerio A, Schram MT, et al.
Association between dietary patterns and depression: an umbrella review

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

Page 9 of 9

of meta-analyses of observational studies and intervention trials. Nutr Rev.
2023,;81(3):346-59.

Ventriglio A, Sancassiani F, Contu MP, Latorre M, Di Salvatore M, Fornaro M,
Bhugra D. Mediterranean diet and its benefits on health and mental health: A
literature review. Clin Pract Epidemiol Ment Health. 2020;16(Suppl-1):156-64.
Wade AT, Davis CR, Dyer KA, Hodgson JM, Woodman RJ, Keage HA, Murphy
KJ. A mediterranean diet supplemented with dairy foods improves mood
and processing speed in an Australian sample: results from the MedDairy
randomized controlled trial. Nutr Neurosci. 2020;23(8):646-58.
Ferrer-Cascales R, Albaladejo-Blazquez N, Ruiz-Robledillo N, Clement-Car-
bonell V, Sdnchez-SanSegundo M, Zaragoza-Marti A. Higher adherence to the
mediterranean diet is related to more subjective happiness in adolescents:
the role of Health-Related quality of life. Nutrients. 2019;11(3).

Lopez-Gil JF, Garcia-Hermoso A. Adherence to the mediterranean diet and
subjective well-being among Chilean children. Appetite. 2022;172:105974.
Poullis A, Foster R, Shetty A, Fagerhol MK, Mendall MA. Bowel inflammation as
measured by fecal calprotectin: a link between lifestyle factors and colorectal
cancer risk. Cancer Epidemiol Biomarkers Prev. 2004;13(2):279-84.

Saneei P, Hashemipour M, Kelishadi R, Esmaillzadeh A. The dietary approaches
to stop hypertension (DASH) diet affects inflammation in childhood
metabolic syndrome: a randomized cross-over clinical trial. Ann Nutr Metab.
2014:64(1):20-7.

North CJ, Venter CS, Jerling JC. The effects of dietary fibre on C-reactive
protein, an inflammation marker predicting cardiovascular disease. Eur J Clin
Nutr. 2009;63(8):921-33.

Esmaillzadeh A, Kimiagar M, Mehrabi Y, Azadbakht L, Hu FB, Willett WC. Fruit
and vegetable intakes, C-reactive protein, and the metabolic syndrome. Am J
Clin Nutr. 2006;84(6):1489-97.

Esmaillzadeh A, Azadbakht L. Dairy consumption and Circulating levels

of inflammatory markers among Iranian women. Public Health Nutr.
2010;13(9):1395-402.

Wannamethee SG, Lowe GD, Rumley A, Bruckdorfer KR, Whincup PH. Associa-
tions of vitamin C status, fruit and vegetable intakes, and markers of inflam-
mation and hemostasis. Am J Clin Nutr. 2006;83(3):567-74. quiz 726-7.

Liu S, Manson JE, Buring JE, Stampfer MJ, Willett WC, Ridker PM. Relation
between a diet with a high glycemic load and plasma concentrations of
high-sensitivity C-reactive protein in middle-aged women. Am J Clin Nutr.
2002;75(3):492-8.

Eby GA lll, Eby KL. Magnesium for treatment-resistant depression: a review
and hypothesis. Med Hypotheses. 2010;74(4):649-60.

Fava M, Mischoulon D. Folate in depression: efficacy, safety, differences in
formulations, and clinical issues. J Clin Psychiatry. 2009;70(Suppl 5):12-7.
Jenkins TA, Nguyen JC, Polglaze KE, Bertrand PP Influence of Tryptophan and
serotonin on mood and cognition with a possible role of the Gut-Brain Axis.
Nutrients. 2016;8(1).

Chaouloff F, Berton O, Mormede P. Serotonin and stress. Neuropsychophar-
macology. 1999,21(2 Suppl):s28-32.

Marek GJ, Carpenter LL, McDougle CJ, Price LH. Synergistic action of 5-HT2A
antagonists and selective serotonin reuptake inhibitors in neuropsychiatric
disorders. Neuropsychopharmacology. 2003;28(2):402-12.

Sandyk R. L-tryptophan in neuropsychiatric disorders: a review. Int J Neurosci.
1992,67(1-4):127-44.

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.



	﻿Impact of DASH and mediterranean diets on mood and happiness in young adult males: a cross-sectional study
	﻿Abstract
	﻿Introduction
	﻿Methods
	﻿Study design and population
	﻿Statistical analysis

	﻿Results
	﻿Discussion
	﻿Limitations

	﻿Conclusions
	﻿References


