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Abstract
Background: The bene�cial impact of adherence to a DASH diet may have a bidirectional relationship with
mental wellbeing. The aim of the present study was to evaluate the relationship between the DASH diet and
neuro-psychological function in young women.

Methods: In this cross-sectional study, a total of 181 adolescent girls aged between 18-25 years were recruited.
The dietary intakes of study participants were collected using a valid and reliable food frequency questionnaire
(FFQ) containing 65 food items. Neuropsychological function of participants was evaluated using standard
questionnaires.

Results: As may be expected, individuals in the highest tertile of adherence to DASH diet (high adherence)
consumed more folate, fruits, vegetables, low fat dairy, nuts, legume, and seed , and less sweetened beverage
and sodium, compared to the participants in the lowest tertile (lower adherence). There was a signi�cant
negative relationship between cognitive function and consumption of red and processed meat (r=-0.168;
p<0.05), quality of life score with dietary sodium (r=-0.151; p<0.01) and depression score with vegetables
(r=-0.174; p<0.05). In multivariate multinomial logistic regression analyses adjusted for age, BMI and energy
intake, adherence to a DASH style-pattern was protective against stress score (OR=0.32; 95%CI: 0.14-0.71) and
di�culty with sleep initiating (OR=0.46; 95%CI: 0.21-1.00).

Conclusion: Adherence to a DASH diet may be a protective against a high stress score and di�culty with sleep
initiating.

1. Introduction
There is increasing evidence that mental health disorders are signi�cant contributors to the burden of disease,
accounting for 7.4% of disease burden globally (1, 2). Mental health disorders include mood disturbance,
depression and anxiety (3). These mental health problems may also affect the quality of life (QoL) (4).
Strategies for preventing these mental health conditions would be of signi�cant importance (5).

Life style factors, including diet may have an important role in the development and treatment of these
psychological disorders (6). Several studies have evaluated the relationship between some dietary factors and
mental dysfunction (7, 8). It has been reported that a diet rich in �sh, poly unsaturated fatty acids (PUFAs),
folate, and, B vitamin groups can mitigate the features of depression (8). A positive association was found
between the dietary glycemic index (GI) and mental diseases, depressive disorder, and psychological function
(7). A meta-analysis has reported that a healthy lifestyle characterized by a high intake of vegetables, whole
seeds, fruits and �sh, is associated with a reduced risk of depression in adolescents (9), whilst a positive
association was reported between “junk foods” (high energy and low nutritional content foods) use and risk for
psychiatry and mental distress and aggressive behaviors in Iranian children and adolescents (10). Turagabeci et
al. have reported that a healthy lifestyle comprising a good diet, hygienic behaviors and high levels of physical
activity, is associated with a lower risk of aggressive behavior (11). A high consumption of sweets, high energy
beverages and high dietary carbohydrates was associated with a poor sleep quality, but a high use of �sh and
vegetable was associated with a high sleep quality (12).
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Nutritional epidemiologists have emphasized the importance of assessing an overall diet pattern, rather than
single nutrients or foods, to consider diet-related disease correlations (13, 14). The Dietary Approaches to Stop
Hypertension (DASH) type diet is considered to be a healthy diet that includes high intakes of whole seeds,
fruits, vegetables, leguminous plants and nuts, and only small amounts of low fat dairy, red or processed meats,
desserts, and sweet and sugar-containing beverages; it was essentially created to reduce blood pressure (6).
Bene�cial effects of the DASH diet has been reported for other conditions (15), including cardiovascular disease
(16), stroke in women (17) and renal disease (18), however there are little data on the effects of the DASH diet
on mental health in children and youngsters (5). A clinical trial showed that in postmenopausal women, a low
sodium DASH diet, improved mood and depressive symptoms (19). We have designed a cross sectional study to
evaluate the relationship between adherence to a DASH diet and neuro-psychological function in apparent
healthy young women.

2. Materials And Methods
2-1. Study design

In this cross-sectional study, 181 single women aged 18-25 years, were recruited from 5 different universities in
Birjand, South Khorasan, Iran in January 2020. We excluded women with any acute or chronic disease. The
Ethics Committee of Birjand University of Medical Sciences approved the study. All participants provided written
informed consent,

2-2. Dietary assessment

 A valid and reliable 65 item semi-quantitative food frequency questionnaire was used to assess the food intake
of subjects over the previous year (20, 21). Experienced dietitians, asked participants to describe their
consumption frequency for each food item during the previous year on a daily, weekly, monthly, rarely or never
basis. Food analysis was done using Diet Plan 6 software (forest �eld Software Ltd., Horsham West Sussex,
UK). The DASH dietary pattern scoring was determined according to the method of Fung et al (17). The DASH
score, focusing on 8 components: high intake of vegetables, fruits, legumes and nuts, whole grains and low
intake of sodium, low-fat dairy products, red and processed meats, and sweetened beverages. For the
composition of DASH score, values of 1 or 5 were assigned to each nutritional component using the quintiles as
cut-off values. For vegetables, fruits, legumes and nuts, whole grains and low-fat dairy products the lowest
quintile was scored 1 point and the highest quintile was scored 5 points. For red and processed meats, salt and
sweetened beverages the scoring was inverted. Finally, the score of each group was integrated and with a value
of 8 (minimal adherence) to 40 (maximal adherence).

2-3. Demographic and anthropometric analysis

General demographic and anthropometric data such as age, height, weight, waist circumference, hip
circumference, systolic blood pressure (SBP) and, diastolic blood pressure (DBP) were collected in all
contributors by employing standardized protocols (22). Body mass index (BMI) was computed as weight in
kilograms divided with height in meters squared (5). Blood samples were collected of all participants since
nightly fasting. A complete blood count (CBC) was operated as segment of the evaluation of hematological
parameters using the SysmexK-800.
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2-4: Neuropsychological analysis

2-4-1. Cognitive Ability Assessment (CAA):

 The Cognitive Abilities Questionnaire (CAQ) is a valid and reliable tool which estimate 7 distinctive abilities
including: memory, inhibitory control and selective attention, decision making, planning, sustained attention,
social cognition and cognitive �exibility (23). This instrument is comprised of 30 items, each rated on 1- 5 to
yield a total score ranging from 30 to 150. Higher scores re�ected better cognitive performance (24).

2-4-2. Depression Anxiety Stress Scales (DASS):

Depression Anxiety and Stress Scale (DASS-21) is a valid and reliable tool to measure status of negative well-
beings (25). This questionnaire consists of 21 items with 3 subscales (each consist of 7 questions) in which
each items is rated on a 4-point Likert scale 0-3 measuring severity of depression, anxiety and stress. Because
DAS-21 is the brief version of DAS-42; the total score of each sub-class must be doubled. Higher score correlated
with severe negative emotional. The validity and reliability of the DASS-21 has been previously validated in an
Iranian population (26).

2-4-3. Quality of Life (QoL)

The Short Form health survey (SF-12) derivative from the SF-36 is a widely reliable tool for measuring of
physical and mental components of QoL. Validity and, reliability from this tool has been established in Iranian
population (27). The SF-12 consists of 12 questions covering 8 health domains with higher scores indicating a
better health dependent QoL (28).

2-4-4. Insomnia Severity Index (ISI)

This tool is a 7 item itself-detail instrument measuring the nature, intensity and, effect from insomnia. The areas
assessed are: severity of sleep initiation, sleep maintenance, and timely morning awakening complications,
degree of sleep satisfaction and interfering of sleep di�culties with daytime activities. A 5-level Likert score is
applied to level ever part (0 = no problem; 4 = many problem) e�ciency all scales ranging of 0 to 28. The Persian
version of this tool with good reliability and validity for Iranian population was established in current study (29,
30).

2-4-5. Epworth Sleepiness Scale (ESS)

 The Epworth Sleepiness Scale (ESS) is an 8-item reliable questionnaire for assessing the individual's daytime
sleepiness propensity. Each item rated on 4-point Likert scale (0 to 3) which measures the intensity of sleepiness
in daily life conditions. Total scores range from 0 to 24 and higher scores correlated to intensive sleepiness (31,
32).

2-4-6. Short sleep duration and di�cult sleep initiating

 Sleep signs were evaluated based on 2 asks reporting to sleep during the past month: (1) “Do you have
di�culty falling asleep at night?” (2) “How many times have you woken up early and, have trouble getting back
to sleep?” Short sleep duration was determined if a subject slept for fewer than 5 h/day, once or more a week
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(33, 34). Di�cult sleep initiating was determined as had problems falling asleep in half an hour one time or
rather a week (35-38).

2-5. Statistical analysis

All statistical analyses were conducted by using SPSS, version 16 software packages. Data were evaluated for
normality by applying the Kolmogorov-Smirnov test. One-way ANOVA test was used for comparison of
continues variables with normal distribution across tertiles of DASH-style diet score. Depression, anxiety, stress,
insomnia and sleepiness scores were divided into two categories (No/Minimal state and some degree of
disorder) regarding to scores. Acquiring a score below median cut of QoL score was considered as low QoL. The
correlation between component of the DASH diet score and neuro-psychological test scores was evaluated
using Pearson correlation analysis. Multinomial logistic regression was used to evaluate the association
between adherence to DASH diet and neuropsychological di�culties and we adjusted all variables for age, BMI
and energy intake. P-value <0.05 was set as signi�cant level.

3. Results
3-1. Demographic, anthropometric characteristics of the participants according to the DASH pattern scores
tertiles

 The mean age of the participants was 20.7±2.2 y. The DASH diet scores were categorized into tertiles, T1 as
lowest tertile (least adherence; n=56), T2 (n=63), and T3 as highest tertile (highest adherence; n=30). There was
no signi�cant correlation among the demographic and anthropometric variables from the participants
containing: age, waist-to-hip ratio (WHR), systolic blood pressure, diastolic blood pressure, hemoglobin and
hematocrit (P>0.05; Table 1). But signi�cant differences in BMI for participants in the 1st tertile compared to 3th

tertile of adherence to the DASH dietary (P<0.05).

3-2. Dietary intakes of participants in different tertiles of the adherence to the DASH dietary pattern scores

 Correlation among dietary intakes of participants in different tertiles of the adherence to the DASH dietary
pattern scores are shown in Table 2. The amount of folate, fruits, vegetables, nuts, legume, seed and low fat
dairy, were higher among individuals in the highest tertile of adherence to DASH diet than others in the lowest
tertile and the value of sweetened beverage and sodium were higher among subjects in the �rst tertile of
adherence to DASH diet compared to the participants in the third tertile.

3-3. Correlation coe�cient between neuropsychological tests and components of DASH score

There was a signi�cant negative correlation between total cognitive abilities score with red and processed meat
(r=-0.168; P<0.05), quality of life score with sodium (r=-0.151; P<0.01) and depression score with vegetables
(r=-0.174; P<0.05). There was a signi�cant positive correlation among quality of life by nuts, legume, seed
(r=0.183; P<0.05), insomnia with sweetened beverage consumption (r=0.205; P<0.01) and sleep duration with
whole grain (r=0.179; P<0.05) (P<0.05).

3-4. Multivariate adjusted odds ratios (95% CIs) for neuropsychological disorders across tertiles of DASH-style
diet scores
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 In multivariate multinomial logistic regression analyses adjusted for age, BMI and energy intake, adherence to
DASH style-pattern was a protective factor against the degree of stress (OR=0.32; 95%CI: 0.14-0.71; 2st tertile
with 1st DASH tertile) and di�culty in sleep initiating (OR=0.46; 95%CI: 0.21-1.00; third tertile versus �rst DASH
tertile) (Table 4).

4. Discussion
Our �ndings show that a high adherence to a DASH diet is associated with a reduced stress score and sleep
disturbance in young women. A DASH diet is characterized by higher intakes of fruits, vegetables, low-fat dairy
products, �sh and nuts, and lower intake of re�ned grains, red and processed meat, sugar-sweetened beverages
and sweets (39). Stress is a modern complaint and excessive and, persistent stress may affect the QoL (40).
Due to the importance of stress on QoL, it is necessary to note the factors that can be effective in managing
stress disorders. In one study conducted on university students stress was reported to be signi�cantly related to
a lower QoL and higher insomnia and burnout levels (41). Cartwright et al showed that greater levels of stress
were associated with a higher intake of fatty foods and snacks and less fruits and vegetables, as well as lower
daily breakfast use (42). Several risk factors are also associated with higher stress levels are higher use of
sweets, chocolate, and food composition (e.g. high fat/energy) (43, 44).

We found that depression score was negatively related to vegetables intake. A prospective cohort study reported
that more frequent use of vegetables protects against depressive signs in the elderly (45). In several cross-
sectional surveys, use of vegetables or fruits has been demonstrated to be connected with lower risks of
depression (46, 47). The mechanism by which vegetables or ‘healthy diet patterns’ decreases the risk of
depression is unclear (45). But, some nutrients including B-vitamins (especially B6, B12 and folate), n-3 fatty
acids and, antioxidants have been implicated in this (48). Lucas et al reported that high a linolenic acid and
lower linoleic acid (an n-6 fatty acid) recessives decrease depression risk in a 10-year prospective study (49).

In this study, we have found an inverse relationship between cognitive ability score and amount of dietary red
and processed meat intake. In adolescents, a Western pattern that contained higher intakes of processed foods,
sweet and red meat was found to be related to greater levels of behavior problems (50). Nutrition plays an
important role in cognitive abilities in the fast growth period during childhood as it supplies the making
components for nerve formation and, brain development (51).

One of the noticeable �nding of our study, was that adherence to DASH diet was a protective factor against
di�cult sleep initiating. The sleep–wake cycle, one of our biologic rhythms, is driven with a 24-hour timing
system that is in�uenced with certain factors included physiological function and work program (52).
Sleepiness can have a signi�cant negative in�uence on overall health and quality of life (53). Results of one
study among school-aged children showed that sleep variables have signi�cant correlations with cognitive and
behavioral scores (54). Interestingly, people with a normal sleep pattern showed higher protein intake compared
to people by insomnia (55). Tanaka et al demonstrated that a lower protein intake was correlated with di�culty
initiating sleep (DIS) and, poor quality of sleep (PQS), while lower carbohydrate intake was associated with
di�culty maintaining sleep (DMS) (56). The mechanism of the effect of protein on sleep can be dependent on
tryptophan (TRP), which is a precursor to serotonin and melatonin, and can control the sleep cycle (57). A high
carbohydrate diet that is lower in protein has been reported to raise brain TRP levels comparative to higher-
protein diets in animal models (58) Also, the use of carbohydrates with high GI including white rice can cause
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the secretion of insulin and, raising TRP in�ux into the brain and regulating serotonin production (59). The
�ndings indicate that individuals with a greater adherence to a DASH diet consume lower sweetened beverages
and fat, and experienced better sleep quality (60). In an animal study, it has been showed that long-term sugar
intake had negative effect on brain serotonin 5-hydroxytryptophan (5-HT1A) receptor sensitivity (61). Another
study in Wistar rats showed that a week following a higher fat, lower carbohydrate diet there was a decrease in
serotonin release in the hypothalamus (62). Therefore, it seems that a diet with low levels of sweetened
beverages and fat can be e�cient in decreasing sleep disturbances.

In this study, we have showed an inverse correlation between quality of life status and sweetened beverage. Due
to important result of sleep health on quality of life, it is essential to notice main factors, that can be effective on
managing or treating of sleep disorders (60). Kanyinga et al reported that a high Sweetened beverages intake
plays an important role in the short sleep duration (63). Sweetened beverages include stimulants, of which
caffeine is the main active component (64). A high consumption of caffeinated sweetened beverages may lead
to seizures, di�culty sleeping and even death (65).

 To the best of our knowledge, this is the �rst study, which has examined the correlation between adherence to
DASH diet and, neuropsychological function. However, there are several limitations in our study that must be
evaluated. Firstly, using a cross-sectional study design, cannot demonstrate causality. Secondly, we applied the
FFQ for measuring diets; improper classi�cation is another limitation in this study, like any epidemiologic study.
Thirdly, di�cult sleep initiating was evaluated with self-reported questionnaires which likely to be predisposed to
abuse.

5. Conclusion
We found a signi�cant relationship between adherence to a DASH diet and lower stress scores and di�cult
sleep initiating among young women. It seems that following a healthy diet pattern can have a good effect on
decrease stress and increase quality of sleep. Further studies, especially longitudinal studies are necessary to
con�rm these results with larger population.
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Tables
Table 1. Demographic, anthropometric and clinical characteristics of the participants according to the  DASH
dietary pattern score tertiles 
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Variables T1

56(30.9%)

T2

63(34.8%)

T3

62(34.3%)

P value a

Age (y) 20.8±1.9 20.6±1.5 20.9±1.8 0.67

BMI (Kg/m2) 20.2±2.3 20.4±2.6 21.9±3.4 0.006

WHR 0.73±0.04 0.73±0.03 0.74±0.04 0.23

SBP (mmHg) 10.5±0.9 10.8±1.0 10.5±0.9 0.29

DBP (mmHg) 7.1±0.7 7.1±0.8 6.9±0.8 0.61

Hb(g/dl) 13.7±1.3 14.2±1.7 13.8±1.1 0.20

Hct (%) 41.1±2.8 42.4±4.5 41.1±2.6 0.10

Abbreviations: Body mass index (BMI); Waist-to-hip ratio (WHR); Systolic blood pressure (SBP); Diastolic
blood pressure (DBP); Hemoglobin (Hb); Hematocrit (Hct).

Data presented as Mean±SD.

a p-value from analysis of the variance (ANOVA) for groups comparison.

Table 2. Dietary intakes of participants in different tertiles of the adherence to the DASH dietary pattern scores
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Variables DASH diet adherence

T1 T2 T3 P value

Dietary nutrient intake

Total energy (kcal) 2170±840 2166±658 2177±816 0.99

Carbohydrate (g/1000Kcal) 64.8±39.5 57.5±28.1 63.6±31.2 0.54

Protein (g/1000Kcal) 35.3±14.4 29.9±14.9 31.9±14.1 0.207

Fat (g/1000Kcal) 13.9±12.8 16.5±11.2 15.3±11.2 0.54

Dietary �ber (g/1000Kcal) 5.9±3.2 6.4±3.1 8.0±3.7 0.006

Zinc (mg/1000Kcal) 2.59±1.39 2.23±1.20 2.51±1.10 0.28

Folate(μg/1000Kcal) 74.3±38.2 81.7±34.7 107.4±40.9 <0.001

Components of DASH-diet style (g/1000 Kcal)    

Fruits 68.2±57.7 89.7±69.3 131.7±112.5 0.001

Vegetables 31.5±24.8 49.2±28.4 93.3±71.4 <0.001

Nuts, legume, seed 12.1±11.7 20.0±15.1 28.6±15.9 <0.001

Low fat dairy 7.3±16.7 18.3±23.3 38.7±42.6 <0.001

Whole grain 10.2±23.0 15.3±17.8 19.2±22.4 0.092

Red and processed meat 29.4±43.8 20.5±15.7 19.9±12.3 0.138

Sweetened beverage 57.0±86.3 23.9±26.7 14.4±31.2 <0.001

Sodium(mg/1000Kcal) 1727±640 1512±900.9 1272±812 0.018

Data presented as Mean±SD and adjusted for energy intake.

†obtained from ANOVA test.

Table 3. Correlation coe�cient between neuropsychological tests and components of DASH score.
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Food
groups

Cognitive
abilities

Depression Anxiety Stress Quality
of life

Insomnia Daytime
sleepiness

Sleep
duration

r r r r r r r r

Fruits 0.031 -0.087 0.003 0.093 -0.105 -0.011 0.085 0.033

Vegetables 0.096 -0.174* -0.146 -0.096 0.12 0.034 0.071 0.054

Nuts,
legume,
seed

0.028 -0.92 0.027 -0.060 0.183* -0.063 -0.003 0.005

Low fat
dairy

0.005 -0.025 -0.070 -0.054 0.062 -0.012 0.004 -0.054

Whole
grain

0.019 0.055 -0.19 0.012 0.081 -0.097 -0.052 0.179*

Red and
processed
meat

-0.168* 0.027 0.112 0.084 -0.077 0.118 0.031 -.021

Sweetened
beverage

0.046 -0.017 -0.002 0.059 -0. 127 0.205** 0.117 -0.071

Sodium 0.013 0.148 0.021 -0.064 -0.151** -0.093 0.42 -0.003

*p<0.05

**p<0.01

***p<0.001

Table 4.  Multivariate adjusted odds ratios (95% CIs) for neuropsychological disorders across tertiles of DASH-
style diet scores.
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Variables Tertiles of DASH score

T1

 

T2

 

T3

 

Cognitive impairments Ref. 1.07(0.52-2.22) 0.62(0.30-1.28)

Depressive mood Ref. 0.90(0.44-1.86) 1.6(0.78-3.42)

Anxiety behavior Ref. 0.53(0.26-1.12) 1.54(0.74-3.21)

Stress Ref. 0.32(0.14-0.71)** 0.70(0.34-1.47)

Lower quality of life Ref. 1.02(0.42-2.44) 1.32(0.56-3.02)

Insomnia Ref. 0.81(0.39-1.67) 0.89(0.43-1.84)

Daytime sleepiness Ref. 0.92(0.43-1.99) 0.79(0.37-1.73)

Short sleep duration Ref. 0.51(0.12-2.32) 0.70(0.18-2.76)

Di�cult sleep initiating Ref. 0.67(0.32-1.40) 0.46(0.21-1.00)*

Tertile 1 was considered as reference group.

Adjusted foe age, BMI and energy intake.

*p<0.05

**p<0.01

***p<0.001


