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The association between a priori dietary D
patterns and psychological disorders
in military personnel
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Abstract

Background Studies have identified a high prevalence of poor mental health, including depression, anxiety, and
stress in military occupations. A low quality diet is one of the potential factors related to mental disorders. This study
aimed to investigate the association of a priori dietary patterns, including dietary approach to stop hypertension
(DASH), the Mediterranean diet (MD), dietary inflammatory index (DII), and healthy eating index-2015 (HEI-2015) with
the odds of depression, anxiety, and stress in military staff.

Methods This cross-sectional study was performed on a total of 400 military staff, aged 38.67 +5.22 (ranging from 30
to 60) years, recruited from Iranian military centers. The dietary intake of participants and adherence to the DASH, MD,
DIl, and HEI-2015 was measured using a 168-item food frequency questionnaire (FFQ). Mental health was evaluated
with the use of the Depression, Anxiety, and Stress Scale —21 (DASS-21).

Results The prevalence of depression, anxiety, and stress was 64.5%, 63.2%, and 61.3%, respectively. Individuals with
the highest adherence to HEI-2015, compared to those with the lowest adherence, were significantly at lower odds of
anxiety (OR=0.51, 95%Cl: 0.27-0.96, p=0.03), while higher adherence to DIl was related to a 2.74-fold increased odds
of anxiety (OR=2.74, 95%Cl: 1.06-7.04, p=0.03). Compared to those with the lowest adherence (quartile 1), quartile 2
of the HEI-2015 was associated with decreased odds of stress (p=0.04). No association was identified between dietary
patterns and depression.

Conclusion Greater adherence to HEI-2015 and lower adherence to DIl are associated with lower odds of anxiety in
military staff.
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Background

In recent years, there is increasing evidence accentuat-
ing the important contribution of mental health to the
prevention of neuropsychiatric illnesses [1]. A number
of contributing factors such as social, biological, and eco-
nomic factors have been determined to be involved in
the pathogenesis of depression, stress, and anxiety as the
most common mental health problems all over the world
[2]. However, their prevention and treatment are still a
global concern [3]. The lack of effective screening tools to
identify mental disorders at early stages and the low refer-
ral rates for treatment due to social labels and patients’
resistance to treatment has dramatically increased the
costs of diagnosis, psychotherapy, and medication in
these patients [4, 5]. However, despite these costs, very
little progress has been made in reducing the burden of
these diseases at the demographic level [4, 5]. Given that
the available treatments are limited, identifying risk fac-
tors that threaten mental health is important to prevent
these disorders. Mental health disorders are multifacto-
rial and genetic, environmental, and lifestyle factors play
a causal role in their occurrence [6].

Among environmental factors, the role of occupation
in mental health has been highlighted [7]. Studies have
identified high levels of mental health problems in mili-
tary occupations [8]. In this regard, a study in 2017 on
1439 deployed soldiers (aged between 18 and 79) found
that there are high levels of stress, anxiety, and depres-
sion among military occupations and deployed soldiers;
it also showed elevated rates of panic/agoraphobia, in
comparison with civilians [8]. Poor mental health in
military units can cause many problems, including an
increased rate of suicide, decreased performance, and
even decreased immunity [9]. Research shows that stress
can triple performance errors during operations [10].
Taking into account the findings of the aforementioned
studies, paying attention to the mental health of employ-
ees is now one of the major concerns of military organi-
zations because these organizations need efficient staff to
carry out their missions appropriately in times of crisis
[11, 12]. In different countries, to prevent mental health
disorders in the military population, some programs have
been implemented to control risk factors [11, 12]. An
unhealthy diet is identified as one of the potential factors
associated with poor mental health [13]. It has been indi-
cated that nutrients such as omega-3 fatty acids, vitamin
B12, vitamin B6, vitamin D, folate, magnesium, selenium,
and zinc [14-16] and food groups such as seafood, nuts,
fruits, and vegetables may reduce the odds of depression,
stress, and anxiety [17]. A study on Iranian military per-
sonnel found that people with the highest adherence to
healthy eating habits had 80% lower odds of depression
than those with the lowest adherence [18]. While previ-
ous dietary recommendations for the prevention and
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treatment of mental disorders focused mainly on micro-
nutrients or food items individually [19], nowadays a
more effective and comprehensive approach for this pur-
pose is considering dietary recommendations that cover
the effect of a whole diet because people’s diets consist of
a very complex set of nutrients and their interaction may
have synergistic or reductive effects [20—23].

Several a priori dietary patterns, assessing the quality of
the whole diet, including DASH [24], MD [25], DII [26],
and HEI-2015 [27] have been suggested to be associated
with mental health in the general population. But, data in
this area of research is limited and inconclusive [28]. A
cross-sectional study conducted in Iran on 240 university
students (mean age 21.5 years; 86.7% female) showed that
greater adherence to the DASH dietary pattern is asso-
ciated with better mental health in Iranian university
students [29]. Nevertheless, a population-based cohort
study (n=2646, mean age of 59.9 years, 49.5% women) in
the Netherlands found no association between adherence
to MD and DASH diets with the incident of depressive
symptoms after adjustment for lifestyle factors [30]. A
cross-sectional study on Iranian men and women (aged
18-55 years) identified a negative relationship between
adherence to MD and odds of anxiety, depression, and
psychological distress [31]. In contrast, a randomized
clinical trial study on Spanish community-dwelling
women aged 60 to 80 years and men aged 55 to 80 years
at high risk of cardiovascular disease did not find a signif-
icant decrease in depression risk after intervention with
MD [32]. In a cross-sectional study on 2047 adults from
the general population (50.8% female, 50 to 69 years) in
Ireland, higher DII scores were related to increased odds
of depressive symptoms and anxiety in women, but not
in men [33]. Noteworthy, in most cases, the diet of the
military population does not conform to individuals’
food choices and preferences [34]. Therefore, available
evidence from other populations is not generalizable to
the military population. Given that the dietary patterns
of people in different regions are widely different and
there is not enough evidence regarding the relationship
between diet and mental health in the military popula-
tion of Iran, this study was performed to assess the rela-
tionship between DASH, MD, DII, and HEI-2015 dietary
patterns with the odds of depression, stress, and anxiety
in military staft of Iran.

Methods

Participants

The present cross-sectional study was carried out on a
total of 400 Iranian male military personnel working in
different military centers covered by Baqiyatallah Univer-
sity of Medical Science in Tehran, Iran from September
2020 to January 2022. The sample size was calculated
using the Peduzzi approach [n=10*k/P] [35], where K is
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the number of independent variables and P is the propor-
tion of subjects with the outcome. Considering depres-
sion as the main outcome, with a prevalence of 16% based
on the previous studies [18], and 4 independent variables
(4 dietary patterns) as predictor factors, the minimum
needed sample size was estimated as 250. Nevertheless,
considering the availability of samples, 400 people were
included in the study to maintain statistical power. Par-
ticipants were randomly selected with the use of a clus-
ter sampling approach in military centers. The inclusion
criteria were: military staff having a male gender and
with age>18. Subjects with any history of psychological
disease or taking psychiatric drugs, anorexia nervosa or
bulimia, cancers, renal and hepatic failure, colitis, adre-
nal diseases, cardiovascular diseases, and thyroid and
parathyroid-associated diseases were excluded. Initially,
data for 430 participants was available; after the exclusion
of individuals who consumed anti-inflammatory, anti-
obesity, and anti-diabetic drugs (n=18), and those with
missing data ( n=1) or outrange energy intake, defined as
energy intake lower than 800 or higher than 4,000 kcal/
day [36] (n=6) and subjects using multivitamin/mineral
supplements (n=5), a total of 400 subjects were included
in the study. Written informed consent was taken from
all subjects. The study protocol was ethically approved
by the Medical Ethics Committee of the Bagiyatallah
University of Medical Science, Tehran, Iran (IR.BMSU.
REC.459).

Dietary assessment
An expert nutritionist obtained dietary data through
a face-to-face interview with the use of a reliable and
validated semi-quantitative 168-item food frequency
questionnaire (sq-FFQ), containing a list of Iranian food
with standard serving sizes [37]. The FFQ includes ques-
tions about the frequency and amount of 168 food items,
consumed.

during the past year. The FFQ is an appropriate tool to
assess long-term dietary intakes of foods and nutrients at
a group level. In this study, the FFQ was used to assess
dietary patterns because of its ability to capture the usual
long-term dietary patterns of participants [37]. All indi-
viduals were asked to report the frequency and amount
of intake of food items per day, week, month, and year
through the past year. Then, standard household mea-
sures such as cups, glasses, bowls, teaspoons, or table-
spoons were used to convert the portion sizes of foods
to grams/day of consumption [38]. The nutrient contents
of foods were computed with the use of Nutritionist-IV
software (First Databank; Hearst, San Bruno, CA, USA).

In this study, the DASH dietary pattern was calcu-
lated using the consumption of 8 food groups, includ-
ing low-fat dairy products, vegetables, fruits, nuts and
legumes, whole grains, red and processed meat, sodium,
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and sweetened beverages [39]. The amount of intake of
all groups was calculated per 1000 kcal of energy intake.
The scoring was based on the quintiles of consumption,
so that for the consumption of low-fat dairy products,
vegetables, fruits, nuts and legumes, and whole grains,
the people who were in the highest quintile received a
score of 5, and the people who were in the lowest quin-
tile received a score of 1, and other subjects got a score
corresponding to their consumption quintile. Also, for
the consumption of sodium, red and processed meat, and
sweetened beverages, the people who were in the highest
quintile received a score of 1, the people who were in the
lowest quintile received a score of 5, and people in other
quintiles received corresponding scores. The score for
each food group was added together to obtain an overall
score for the DASH diet, which ranges from 8 to 40 [39].

Calculation of HEI-2015 was done using the method of
Krebs-Smith et al. [27]. The HEI-2015 includes 13 com-
ponents: (1) total fruits, (2) whole fruits, (3) greens, and
(4) total vegetables, (5) total protein foods, (6) seafood
and plant proteins, (7) whole grains, (8) dairy products,
(9) fatty acids, (10) refined grains, 11) sodium, 12) added
sugars, and 13) saturated fats. The consumption of the
first six components scored between zero and 5, while
the other items received a score between zero and a max-
imum of 10 in proportion to the amount of consumption.
For components 1 to 9, the people who had the highest
consumption were given the highest scores and those
who had the lowest consumption were given the lowest
scores, while for components 10 to 13, the subjects who
used the highest amount of the associated component
were given the lowest score proportionately. Finally, the
score of these 13 components was summed up to com-
pute the total score of HEI-2015, which ranges between
0 and 100.

The score of the MD was computed using the method
described by Trichopoulou et al. [40], according to the
intake of 8 food components, including vegetables,
legumes, the ratio of monounsaturated fatty acids to
saturated fatty acids (MUFA/SFA), fruits and nuts, dairy
products, refined grains, red and processed meats, and
fish. In this study, due to the absence of alcohol in the
Iranian FFQ, the modified MD score was computed and
the alcohol intake was not included in the scoring model.
For dairy products, refined grains, and red and processed
meats, a score of 1 was given to consumption below or
equal to the median, and a score of 0 was given for the
amount of consumption above the median. For the other
5 components, for the consumption equal and higher
than the median, a score of 1 was given; otherwise, a
score of 0 was given. The scores of all components were
added to yield a total score for MD, ranging between 0
and 8.
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DII was also calculated with the use of the method
of Shivappa et al. [41] based on the intake of 32 food
parameters, including total daily energy, protein, black
and green tea, total fat, pepper, carbohydrate, iron, fiber,
monounsaturated fatty acids, zinc, polyunsaturated fatty
acids, omega-3 fatty acids, vitamin C, Omega-6 fatty
acids, cobalamin, saturated fatty acids, trans fatty acids,
cholesterol, vitamin A, selenium, thiamin, riboflavin,
caffeine, pyridoxine, onion, folate, vitamin E, vitamin D,
beta-carotene, magnesium, niacin, and garlic. To com-
pute the score of DII, the mean consumption of each
food parameter was standardized by subtracting the
mean global consumption of food parameters from the
actual subject’s consumption and dividing it by the global
SD to generate z-scores. Then, z-scores were converted
to proportions and centered by multiplying amounts by
2 and subtracting 1 to normalize the scoring system and
avoid skewness. The centered percentile amounts for
food parameters were then multiplied by the correspond-
ing food parameter-specific inflammatory impact scores
to yield the food item-specific DII score. The overall DII
score was computed by summing food item-specific DII
scores of all food parameters used by participants [42]. A
higher DII score is representative of a more pro-inflam-
matory diet.

Assessment of mental health

The prevalence of stress, depression, and anxiety was
evaluated using the Depression, Anxiety, and Stress
Scale-21 (DASS-21). The reliability and validity of this
questionnaire have already been confirmed in the Iranian
population [43]. The questionnaire contains 21 items
and includes a set of three self-report subscales. Each of
the 21-DASS subscales consists of 7 questions in which
each question is scored from 0 (does not apply to me at
all) to 3 (extremely applies to me) assessing the severity
of anxiety, stress, and depression. The score of each sub-
scale was obtained through the sum of the scores of the
related questions. Since DASS-21 is the shortened form
of the main scale (DASS-42), the final score of each of
these subscales should be doubled [44]. A higher score
indicates lower mental health. Scores>15, =8, and =10
were representative of having stress, anxiety, and depres-
sion, respectively [45].

Measurement of other variables

Basic characteristics of subjects including smoking sta-
tus, age, education level, marital status, recent medi-
cations, and history of diseases were obtained using a
self-administered questionnaire. Physical activity was
evaluated using a validated form of the International
Physical Activity Questionnaire (IPAQ) and expressed as
metabolic equivalent (MET)-min/week [46]. The weight
and height of all individuals were measured in light
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clothing, without shoes, and in a standing position, with
a precision of 100 g and 1 mm, respectively. Body mass
index (BMI) was computed as weight (kg)/height (m?).
Obesity was defined as BMI>30 kg/m? [47].

Statistical analyses

Scores of DII, MD, HEI-2015, and DASH were catego-
rized into quartiles. The differences in continuous and
categorical variables among quartiles of the mentioned
dietary patterns were tested using the analysis of vari-
ance (ANOVA) and chi-square tests, respectively. Con-
tinuous and categorical variables were expressed as
meantSD and frequency (percentages), respectively.
Logistic regression analysis was used to determine the
Odds ratio (OR) and 95% confidence interval (CI) for the
relationship between the level of adherence to the dietary
patterns and the prevalence of depression, anxiety and
stress. The lowest quartile of each dietary pattern was
considered as the reference group. Three models were
fitted in logistic regression analysis. Model 1: adjusted
for daily energy intake, Model 2: adjusted based on daily
energy intake, physical activity, BMI, age and smok-
ing, Model 3: Adjusted for the variables in model 2 plus
marital status and education level. A value of P<0.05 was
considered as statistical significance. Statistical analysis
was done using the Statistical Package for Social Science
(Version 22.0; SPSS Inc., Chicago IL, USA).

Results

A total of 400 Iranian military staff with a mean age of
38.67+5.22 years (ranging from 30 to 60 years) were
included in this study. The prevalence of depression,
anxiety, and stress in the population was 64.5%, 63.2%,
and 61.3%, respectively. The basic characteristics of the
participants based on the quartiles of adherence to the
HEI-2015, DII, DASH, and MD are presented in Table 1.
Subjects with higher adherence to HEI-2015 significantly
smoked less (P=0.03), but no significant difference was
found for other characteristics among the quartiles of
HEI-2015. Moreover, no significant difference in basic
characteristics was found across the quartiles of the DII
and DASH diets. Individuals with higher adherence to
the MD significantly had less physical activity (P=0.009)
(Table 1). Overall, the intakes of pro-inflammatory food
parameters were significantly higher in the last quartile
of DII, compared with the first quartile (Table S1).

The association of indices of diet quality with the odds
of anxiety, stress, and depression is reported in Tables 2
and 3, and Table 4, respectively. After adjusting the
results for potential confounders including daily energy
intake, physical activity, BMI, age, marital status, level of
education, and smoking, it was observed that individu-
als with the highest adherence to HEI-2015, compared
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Table 2 Logistic regression analysis for the relationship between dietary patterns and odds of anxiety

0Odds of anxiety
Model 1* Model 2* Model 3%
P Odds ratio (95% Cl) p Odds ratio (95% ClI) p 0Odds ratio (95% ClI)
HEI-2015 Q1 1 1 1
Q2 022 0.69 (0.38-1.25) 0.16 0.65(0.35-1.19) 0.16 0.64 (0.35-1.18)
Q3 0.04 0.54 (0.29-0.98) 0.02 0.50 (0.27-0.92) 003 0.51(0.27-0.94)
Q4 0.07 0.57 (0.31-1.05) 0.03 0.51(0.27-0.95) 0.03 0.51(0.27-0.96)
P trend 0.05 0.02 0.02
DIl Q1 1 1 1
Q2 0.88 0.95(0.51-1.77) 0.94 0.97 (0.52-1.82) 092 0.96 (0.51-1.18)
Q3 037 141 (0.65-3.06) 032 146 (0.67-3.17) 0.36 143 (0.65-3.13)
Q4 0.03 2.75 (1.08-6.99) 0.03 2.80(1.09-7.15) 0.03 2.74 (1.06-7.04)
P trend 0.02 0.02 0.02
DASH Q1 1 1 1
Q2 0.21 0.68 (0.38-1.23) 0.22 0.69 (0.38-1.25) 0.22 0.69 (0.38-1.25)
Q3 012 0.60 (0.31-1.15) 0.09 0.56 (0.29-1.09) 0.09 0.56 (0.29-1.10)
Q4 0.20 067 (0.37-1.23) 0.15 0.64 (0.35-1.17) 0.15 0.64 (0.35-1.18)
P trend 0.23 0.16 0.16
MD Q1 1 1 1
Q2 0.72 1.10(0.63-1.92) 0.54 1.18 (0.67-2.09) 0.55 1.18 (0.67-2.09)
Q3 0.80 1.07 (0.59-1.95) 0.92 1.02 (0.56-1.87) 0.95 1.01 (0.55-1.86)
Q4 0.14 0.64 (0.35-1.16) 0.11 0.60(0.32-1.12) 0.11 0.60(0.33-1.12)
P trend 0.17 011 011

# Model 1: adjusted for daily energy intake
* Model 2: adjusted for variables in Model 1 plus physical activity, body mass index, age and smoking

& Model 3: adjusted for variables in Model 2 plus marital status and level of education

Table 3 Logistic regression analysis for the relationship between dietary patterns and odds of stress

Odds of stress
Model 1* Model 2* Model 3%
P Odds ratio (95% Cl) p 0Odds ratio (95% ClI) p 0Odds ratio (95% ClI)
HEI-2015 Q1 1 1 1
Q2 0.03 0.53 (0.29-0.95) 0.03 0.53 (0.29-0.96) 0.04 0.53(0.29-0.97)
Q3 0.09 0.60 (0.33-1.09) 0.07 0.58 (0.31-1.06) 0.06 0.55 (0.30-1.02)
Q4 035 0.74 (0.40-1.38) 035 0.74 (0.39-1.39) 0.35 0.74 (0.39-1.39)
P trend 0.45 043 0.40
DIl Q1 1 1 1
Q2 0.94 1.02 (0.55-1.88) 0.98 1.00 (0.54-1.86) 0.94 0.97 (0.52-1.82)
Q3 0.72 1.14 (0.53-2.44) 0.80 1.10 (0.51-2.36) 0.86 1.07 (049-2.32)
Q4 017 1.86 (0.7-4.64) 0.20 1.81 (0.72-4.54) 0.23 1.76 (0.69-4.48)
P trend 0.17 0.20 0.22
DASH Q1 1 1 1
Q2 0.41 127 (0.71-2.24) 0.45 1.24 (0.69-2.21) 037 1.30(0.72-2.32)
Q3 0.78 091 (0.48-1.72) 0.72 0.89 (0.46-1.69) 0.77 0.90 (0.47-1.74)
Q4 0.54 1.19(0.66-2.12) 0.60 1.16 (0.65-2.09) 053 1.20 (0.66-2.17)
P trend 0.81 0.86 0.81
MD Q1 1 1 1
Q2 047 0.82 (0.47-1.41) 0.53 0.83 (0.48-1.45) 046 0.81(0.46-1.41)
Q3 0.86 0.94 (0.52-1.70) 097 0.98 (0.54-1.78) 0.96 0.98 (0.54-1.79)
Q4 0.99 1.00 (0.54-1.83) 0.76 1.09 (0.54-1.78) 0.79 1.08 (0.5-2.02)
P trend 0.88 0.67 0.68

# Model 1: adjusted for daily energy intake
* Model 2: adjusted for variables in Model 1 plus physical activity, body mass index, age and smoking
& Model 3: adjusted for variables in Model 2 plus marital status and level of education
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Table 4 Logistic regression analysis for the relationship between dietary patterns and odds of depression
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0Odds of depression
Model 1* Model 1* Model 1*
P Odds ratio (95% Cl) p 0Odds ratio (95% Cl) p 0Odds ratio (95% ClI)
HEI-2015 Q1 1 1 1
Q2 0.49 0.82 (0.46-1.45) 0.40 0.78 (0.43-1.39) 031 0.73(0.40-1.32)
Q3 0.68 1.13 (0.62-2.05) 0.85 1.05 (0.57-1.93) 0.99 1.00 (0.54-1.85)
Q4 0.68 1.13(0.61-2.08) 0.99 1.00 (0.53-1.86) 0.86 0.94 (0.50-1.77)
P trend 047 0.75 0.89
DIl Q1 1 1 1
Q2 0.11 0.60 (0.32-1.13) 0.12 0.61(0.32-1.15) 0.20 0.65 (0.34-1.25)
Q3 049 0.76 (0.34-1.66) 0.56 0.79 (0.35-1.74) 0.75 0.88 (0.39-1.97)
Q4 0.71 1.19 (0.46-3.04) 0.68 1.21(047-3.13) 0.54 1.35(0.51-3.55)
P trend 0.56 0.54 041
DASH Q1 1 1 1
Q2 0.50 0.82 (0.45-1.47) 052 0.82 (0.45-1.49) 047 0.80 (0.44-1.46)
Q3 022 0.66 (0.34-1.27) 0.15 0.61(031-1.19) 0.10 057 (0.29-1.11)
Q4 0.76 0.91 (0.50-1.66) 0.60 0.85 (0.46-1.55) 0.58 0.84 (0.45-1.55)
P trend 0.73 0.53 0.50
MD Q1 1 1 1
Q2 0.98 1.00 (0.58-1.74) 0.71 1.11 (0.63-1.95) 0.69 1.12(0.63-1.98)
Q3 0.96 1.01 (0.56-1.83) 0.96 0.98 (0.54-1.79) 0.88 0.95(0.52-1.75)
Q4 0.76 1.10 (0.59-2.03) 0.83 1.06 (0.57-2.00) 0.86 1.05 (0.56-1.99)
P trend 0.77 0.94 0.99

# Model 1: adjusted for daily energy intake

* Model 2: adjusted for variables in Model 1 plus physical activity, body mass index, age and smoking

& Model 3: adjusted for variables in Model 2 plus marital status and level of education

to those with the lowest adherence, were significantly
at lower odds of anxiety (OR=0.51, 95%CI: 0.27-0.96,
p=0.03). Also, in all models, higher adherence to the DII
was associated with a significant increase in the odds of
anxiety; in the fully adjusted model, higher adherence to
DII was related to a 2.74-fold increased odds of anxiety
(OR=2.74, 95%CI: 1.06—7.04, p=0.03). There was no sig-
nificant association between DASH and MD with anxiety
(Table 2).

In all models, it was shown that compared to those
with the lowest adherence (quartile 1), quartile 2 of the
HEI-2015 was associated with decreased odds of stress
(p* 0.05), while people in quartile 3 of adherence to the
HEI-2015 had a marginally lower odds of stress than
those who had the lowest adherence to this index; how-
ever, the highest compliance (quartile 4) of the HEI-2015
was not significantly associated with the odds of stress.
There was no significant relationship between DASH,
MD, and DII with stress (Table 3). Moreover, no associa-
tion was identified between the investigated dietary pat-
terns and depression (Table 4).

Discussion

Studies have identified high levels of stress, anxiety, and
depression among military staff considering the intense
nature of their job. This study aimed to explore the rela-
tion of DASH, MD, DII, and HEI-2015 to the odds of

depression, anxiety, and stress in military staff. The find-
ings revealed that military people who had the most
compliance with HEI-2015, had 49% lower odds of anxi-
ety; while those with high adherence to DII, had 2.74%
higher odds of anxiety. Furthermore, moderate adher-
ence to HEI-2015 was related to a significant reduction in
the odds of stress.

In line with the results of this study, a prospective
cohort study conducted in 2014, found no association
between dietary patterns (vegetables-fruits” pattern,
“snacks-drinks-milk products” pattern, and “meat-fish”
pattern) and depression [48]. However, the results of
an Iranian study (86.7% female) in 2020 suggested that
adherence to DASH dietary pattern was correlated with
better mental health among university students [49]. In
addition, the meta-analysis by Nicolaou et al. found a
significant inverse relationship between DASH, MD, and
HEI-2010 with depression symptoms [6]. The subjects’
sex, age, occupation, energy intake, socioeconomic con-
ditions, and the method used to assess mental health are
some of the factors that might cause controversies among
different studies.

In line with the current study, Burrow et al. found a
link between a pro-inflammatory diet and higher anxiety
severity among patients with major depressive disorders
[50]. Haghighatdoost et al. also found that low DII can
reduce the odds of being categorized in the top tertile of
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mental health disorders including anxiety in both men
and women groups [51]. This can be due to the fact that
many of the anti-inflammatory components of DII, such
as zinc, omega-3 fatty acids, and coffee, are negatively
associated with the odds of mental health disorders, and
the pro-inflammatory components of this index, such as
energy and carbohydrates, are associated with a higher
odds of anxiety [4, 5]. However, a study conducted on US
adults observed no association between a pro-inflamma-
tory diet and anxiety [52].

Shivappa et al. suggested a 20% lower odds of devel-
oping depression in middle-aged women with the most
anti-inflammatory diet compared to those with the
most pro-inflammatory one [53]. Another study con-
ducted by Salari-Moghaddam et al. suggested a sig-
nificant association of DII with psychological disorders
only in women [54]. Moreover, Akbaraly et al. reported
that a 1SD increase in DII score can increase the possi-
bility of depression symptoms by 66% in women, but no
significant association was found in men [55]. In addi-
tion, a meta-analysis conducted in 2019, suggested that
a pro-inflammatory diet estimated by a higher DII score
can increase the odds of depression, especially in women
[56]. It seems that the populations’ gender might affect
the differences in these studies.

According to a meta-analysis by Shafiei et al., adherence
to the MD was not associated with the odds of depression
in cohort studies; while an inverse significant relationship
was found in cross-sectional studies [57]. Their findings
were in line with the results of a multicenter randomized
trial which found no significant association between the
MD and depression [32]. In line with the majority of the
previous studies, we observed no significant relationship
between MD and depression. While, the studies by Lia et
al. [58] and Rienks et al. [59] found a negative association
between MD and odds of depression in women, showing
that gender difference may be a reason for heterogeneity
in the results of the previous studies.

Gibson-Smith et al. assessed the diet quality in cases
with and without depressive and anxiety disorders and
revealed that depression and anxiety alone were not
significantly associated with diet quality; however, they
observed that the correlation between patients’ symp-
toms and diet quality was stronger when using MD score
compared to alternative HEI [60]. Additionally, Bey-
doun et al. and Rahe et al. found no association between
depression and diet quality measured by HEI [61, 62].
On the other hand, in a study conducted by Akbaraly et
al., alternative HEI was significantly associated with the
recurrence of depressive symptoms over five years; but
this correlation was only reported in women but not
men [63]. A study in 2020 found a significant association
between HEI-2010 and depression without any sex differ-
ences [64].
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Studies have suggested different mechanisms to explain
the inverse association of HEI-2010 with mental health;
the neural damage of stress can be reduced owing to the
high amounts of PUFA, n-3 fatty acids, folate, B vitamins,
and antioxidants in healthy eating patterns. Considering
the association between inflammatory biomarkers and
depressive symptoms, the anti-inflammatory properties
of nutrients used in HEI might be effective in improv-
ing mono-amines [65, 66]. Mono-amines are a group
of neurotransmitters involved in the pathogenesis of
some mental diseases. The role of the monoamines nor-
adrenaline and serotonin in diseases, such as depression
is well-identified. All antidepressant medicines elevate
the availability of these monoamines [67]. In contrast,
our findings did not suggest any significant relationship
between HEI-2015 and depression. This controversy can
be explained by the subjects assessed in these studies; for
example, Akbaraly et al’s study mainly consisted of office-
based participants. This selective retention of the par-
ticipants might have affected their results. Moreover, the
subjects’ gender, age, energy intake, socioeconomic con-
ditions, and the method used to assess mental health are
some of the factors that might cause controversies among
different studies.

Our findings show a significant association between
higher adhesion to HEI-2015 and lower odds of devel-
oping stress. It was shown that people who were in the
2nd and 3rd quartile of compliance with the HEI-2015,
had significantly lower odds of stress compared to those
with the lowest compliance; but the highest compli-
ance (fourth quartile) of HEI-2015 was not significantly
related to stress. This suggests that moderate (and not
high) adherence to HEI-2015 is associated with reduced
odds of stress. In other words, a balance in the degree of
compliance with HEI-2015 is suggested to prevent stress.

This study is among the first studies exploring the rela-
tion of diet quality to mental health in military staff. In
the present study, food intake data were collected by a
food frequency consumption of the recent year, which
provides a long-term estimate of food intake and is less
prone to error due to daily changes in food intake. Tak-
ing into account a remarkable number of confounding
variables was the strength of this study; nevertheless,
it should be noted that the results could be affected by
other measured or unmeasured confounding factors.
Moreover, the validity and reliability of the question-
naires have been confirmed. Nevertheless, some limita-
tions should also be discussed; Assessing the mediatory
effects of hormones such as cortisol and serotonin could
help in better understanding the mechanism by which
diet quality affects mental health. Future studies are sug-
gested to assess the levels of hormones affecting mental
health besides dietary patterns. Moreover, the cross-sec-
tional design of this study makes it prone to bias and
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causality cannot be inferred. As a result, future prospec-
tive cohort studies are required. Another limitation is
that this study was performed on military men, and the
same results might not be expandable to women. Future
studies are suggested to assess the relation of dietary pat-
terns to the mental health of women working in mili-
tary sectors. In addition, because of the participant’s job
nature, data extracted from FFQ may not be representa-
tive of the general population’s dietary intake.

Conclusion

In conclusion, higher adherence to HEI-2015 and lower
adherence to DII are associated with reduced odds of
anxiety in military staff. Furthermore, moderate adher-
ence to HEI-2015 may be associated with reduced odds
of stress. According to these findings, teaching healthy
nutrition to military personnel in military organizations
to learn and apply the HEI-2015 guidelines and reduce
the consumption of foods with a high inflammatory
index can be a healthy and effective nutritional approach
to prevent and reduce the prevalence of mental disorders,
especially anxiety and stress, in this population.
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