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Background: Diseases and disorders related to mental health are spreading like other chronic diseases all around the world. Considering the role of food in the prevention and treatment of these disorders, including major depression, investigating the relationship between different food patterns and this disorder is of particular importance. The aim of this study was to compare Dutch healthy eating and healthy eating indexes and anthropometry in patients with major depression with healthy individuals.

Methods: In this case-control study, the final analysis was performed on 67 men and 111 women with an age range of 20–30 years. Height (cm), weight (kg), food frequency questionnaire (FFQ), physical activity (MET-min/week), demographic and PHQ-9 questionnaires were taken from all participants. In the following, all the food ingredients and their components were extracted and used to calculate HEI-2015 and DHD. Statistical analysis was performed using SPSS software with independent t-test, logistic regression and chi-square.

Results: It was found that people with major depression in this study were mostly women and occupied. The average HEI-2015 in healthy people and those with major depression was 58 and 54.3, respectively. Also, the average DHD in these people was 60.5 and 55, respectively. HEI-2015 and DHD had a significant negative correlation with depression score (r = −0.16, p-value = 0.03) (r = −0.19, p-value = 0.01). Also, in the logistic regression model, before and even after adjusting confounders, HEI-2015 and DHD had a reduced odds ratio in people suffering from major depression. The two groups did not differ significantly in terms of the average factors of height, weight and body mass index (BMI).

Conclusion: It seems that HEI2015 and DHD have a significant relationship in reducing major depression. However, due to the small number of studies in this regard, especially in the field of DHD, the need for more studies seems necessary.
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1 Introduction

Depressive disorders are one of the most important problems and concerns in the world (1). According to the World Health Organization, the second main cause of illness-related costs in 2020 was depression. In general, depressive disorders have affected about 350 million people of different ages (2). In some studies, the prevalence of depression in Iran has been stated as 8.2–43.3%, depending on the target groups studied, and a major part of this difference is related to age and the type of method used to measure depression (3, 4). Many factors are involved in depression. One of these factors is gender. As it has been stated that its prevalence in women is 2 times that of men (5). Another risk factor is the family history of depression, and it is actually a type of genetic risk factor (6). Another risk factor is alcohol and nicotine abuse (7, 8). Chronic diseases are another risk factor. It has been suggested that diseases such as diabetes, cardiovascular disease, infertility and some other diseases can be related to depression (9, 10). Age is another risk factor, and the highest prevalence of depression has been reported between 60 and 64 years and related to chronic diseases (11). Some other risk factors include marital status (12), bad events in life (13), low income (14), low education level (6), weight gain and obesity (15), and food intake (16).

Today, with the progress of various sciences, especially molecular sciences, the relationship of many non-infectious diseases with diet has been noticed. Diet is considered as a factor of prevention and even treatment of diseases. The relationship between food intake and depression has been investigated from different aspects. Some studies have investigated macronutrient and micronutrient intake in depression. For example, a prospective study with a follow-up of 8.5 years compared people with insufficient intake of more than four micronutrients compared to those with low intake of one micronutrient and its relationship with depression. It was found that people with insufficient intake of more than four micronutrients are more likely to suffer from depression by 37% (17). In a cross-sectional study, it was shown that a decrease in the intake of legumes, fruits and vegetables and an increase in the intake of sweets and refined sugars were associated with an increased risk of depression (18). Over time, by the creation of the opinion that people always receive a total of food and nutrients and these substances can have synergistic or reducing effects on each other, conducting studies in the form of food patterns became popular. One of the types of food patterns is the healthy eating index (HEI). Various studies have investigated the relationship between healthy eating index and depression. A case-control study in Iran obtained five dietary patterns using factor analysis. The results showed that following the HEI from the factor analysis was associated with a 39% reduction in depression (19). Also, in another cross-sectional study conducted in soldiers, it was shown that those who received the highest HEI-2010 had an 80% reduction in depression (20). Another study was conducted on overweight and obese women. In this study, in the final model and after adjusting for obesity, age, education, marital status, and caloric intake, HEI was not associated with depression (21).

Another dietary pattern that has been investigated is known as the Dutch Healthy Diet Index (DHD-Index). This dietary pattern was designed in 2012 based on the 2006 Dutch Healthy Diet Guidelines. This profile has 10 components including physical activity, vegetables, fruits and juices, fiber, fish, saturated and trans fatty acids, acidic foods and drinks, sodium and alcohol. Van lee and colleagues believe that individuals with high adherence to this pattern will have both high intakes of vitamins and minerals and a high nutrient density diet (16). The index was revised in 2015 and its components were changed to 15 components. These 15 components are vegetables, fruits, whole grains, legumes, nuts, dairy products, fish, tea, fat and oils, coffee, red meat, processed meat, sweetened beverages and juices, alcohol and salt (22). Studies that have examined the relationship between DHD-Index and depression are limited. One of these studies is a prospective study that stated that in the crude model, DHD-index and DASH were associated with a reduction in the risk of depression. After adjusting for socioeconomic factors, lifestyle and cardiovascular factors, only DHD-index was associated with a 17% reduction in depression (23). Also, a cross-sectional study in diabetic patients showed that in the entire diabetic population, the highest quartile of receiving DHD is associated with a reduction in the risk of depression (24). While the DHD-Index was established using Dutch dietary standards, its core principles apply to a wide range of populations around the world. The index highlights foods and dietary behaviors that are universally acknowledged to be beneficial for health, such as eating fruits, vegetables, and whole grains and avoiding excessive saturated fats and sugar (16). As a result, the DHD-Index can be an effective tool for evaluating dietary patterns and their connections with health outcomes across groups, and it provides a standardized framework for assessing adherence to these key dietary principles across different cultural contexts, including Iran.

The greatest incidence of depression is seen in the 20–30 age group in Iranian population (25). The results of existing studies on the relationship between HEI2015, BMI and DHD with depression are contradictory and, in some studies, a significant relationship has been observed, while in others no relationship has been observed. On the other hand, the number of studies in some fields is insufficient and the need for more studies is felt. Therefore, we decided to compare Dutch healthy eating and healthy eating indexes and anthropometry in patients with major depression ranging from 20 to 30 years old with healthy people.



2 Materials and methods


2.1 Study population

This research was conducted in Mehregan Hospital, Tehran, and participants were 178 totally (including 67 men and 111 women) with age of 20–30 years from the main centers for mental disorders [All 105 patients consumed antidepressant and in questionnaire (PHQ-9), it was definitely determined that all healthy people did not have depression and tendency to it]. Sampling method was simple and available. All people who had the conditions to enter the study and were willing to cooperate were included in the project. The exclusion criteria were: The presence of diseases affecting reception such as tumors, and kidney problems, following weight loss diets, taking drugs that affect appetite, and completing < 70% of questions or refusing to continue questioning. In order to keep all information confidential, people were asked not to write their name and surname on the information sheet, and personal information (name and surname and contact number) were collected in a separate notebook using only a code and note. This research was reviewed by the medical ethics committee of Islamic Azad University and approved under the code of ethics IR.IAU.SRB.REC.1401.151.



2.2 Anthropometric measurements

Anthropometric indices, including height and weight, were measured according to a standard protocol. Weight was measured and recorded with minimal clothing and without shoes using a scale with an accuracy of 100 grams. The height of people was measured using a tape measure while standing next to the wall without shoes while the shoulders were in normal conditions with an accuracy of 0.1 cm. The body mass index (BMI) of the subjects was calculated by dividing the weight by the square of the height (kg/m2) of each person.



2.3 Dietary assessments

Nutritional information of people was collected face-to-face using a valid and reliable 147-item food frequency questionnaire (FFQ) (25, 26). People were asked to state their consumption of each of the 147 food items in the questionnaire in terms of day, week, month, and year. Finally, these amounts were converted into daily intakes in grams. A combination of the American food table was used to extract all the micro and macro nutrients available for each person (27). For mixed foods (such as pizza) the nutrients were calculated based on the sum of the nutrients of the food items that make up that food.



2.4 Calculation of HEI-2015

The calculation of this index was done in such a way that the data of the people were entered into the software and the macronutrients and micronutrients received by all the people participating in the study were calculated. HEI scoring was done based on previous studies (28).



2.5 Calculation of DHD-index

Ten components are required to calculate this index. Each of the components is scored from 0 to 10 and finally, with the sum of all components, the score range of this index is from 0 to 100 points. The components include physical activity, vegetables, fruits and juices, fiber, fish (even capsules containing fish oil), saturated fatty acids, trans fatty acids, acidic foods and drinks, sodium and alcohol (16).



2.6 Measuring depression

Major depression was measured in all subjects based on the PHQ-9 questionnaire. This questionnaire was designed and validated in 2001 by Robert Kroenke and his colleagues at Columbia University (29). The validity and reliability of this questionnaire has also been measured in Iran (30, 31). This questionnaire contains nine questions with a Likert scale. Answers to these questions are scored from 0 (in everything) to 3 (almost every day). Finally, each person received 0 to 27 points. A score above 20 was classified as severe depression, a score of 15–19 as moderately severe depression, a score of 10–14 as moderate depression, a score of 5–9 as mild depression, and a score of 0–4 as no depression.



2.7 Sample size

The sample size in the present study includes people living in Tehran. People were randomly selected. The sample size was calculated using G-power software version 3.1.9.7 (32) with settings for Linear Bivariate Regression studies and Correlation studies: Bivariate model as follows, and the highest number calculated in the above two cases is equal to 166 people. It is that by taking into account 20% probability of spillage, a total of 188 people were considered as a sample, who were randomly selected from among the volunteers who filled out the questionnaires. Finally, 80 people have been considered for each group, and considering the 10% reduction, 90 people have been considered for each group.



2.8 Statistical analysis

All data were analyzed using SPSS version 26. In the present study, correlation between DHD, HEI and major depression indexes was investigated. Shapiro-Wilk test and histogram curve were used to check the normality of the variables, and Chi-square test was used to determine the relationship between qualitative independent variables. Pearson's correlation was used to examine the relationship between quantitative variables. T-test was used to compare the data. Also, logistic regression was used in order to measure correlation and adjusting confounders. P-value < 0.05 was considered as significant.




3 Result

Determination and comparison of demographic characteristics, HEI, DHD, and anthropometric measurements between healthy people and patients with major depression.

One hundred and eighty-eight people were examined. A number of people were excluded from the study due to the defects of the questionnaires and non-cooperation, and thus, the final analyzes were performed on 178 people. In chi-square analysis, it was found that healthy people and people with depression in terms of gender (P = 0.04), employment status (P = 0.019), family history of depression (P = 0.02) and history of depression (P = 0.001) had a significant difference with each other. A higher percentage of depression was observed in the working group compared to students or unemployed people; However, in the comparison of the two groups, no difference was observed in terms of marital status, education, smoking, alcohol consumption, special diet, or omega-3 consumption (Table 1). In the t-test analysis, it was found that healthy people have a higher average HEI index than the depressed group. This difference was statistically significant (P = 0.004) (Table 1). More than that, the average DHD index in healthy and sick people was 60.5 and 55.0, respectively, and this difference was statistically significant (P = 0.004) (Table 1). Plus, the two groups were not significantly different in terms of weight, height and BMI. The average BMI in the healthy and depressed groups was calculated as 25.4 and 24.6 kg/m2, respectively (Table 1).


TABLE 1 Determination and comparison of demographic characteristics between healthy people and patients with major depression.

[image: Table 1]


3.1 Determining the relationship between HEI and DHD index and depression score

In Pearson's correlation, it was found that there is a negative but very weak correlation and a significant relationship between HEI and depression score (P = 0.03, r = 0.16). Also, there was a negative but very weak correlation and a significant relationship between DHD index and depression score (P = 0.01, r = −0.19).



3.2 Determining the relationship between HEI and the incidence of major depression

Logistic regression was used to investigate the relationship between following HEI and the occurrence of major depression. In the crude models, model 1 and also model 2, the increase in compliance with HEI was related to the decrease in the risk of major depression (Table 2).


TABLE 2 Determining the relationship between HEI and the incidence of major depression.
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3.3 Determining the relationship between DHD and major depression

Logistic regression was used to investigate the relationship between following DHD and the occurrence of major depression. In the crude models, model 1 as well as model 2, the increase in compliance with DHD was related to the decrease in the risk of major depression (Table 3).


TABLE 3 Determining the relationship between DHD and the incidence of major depression.
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4 Discussion

In this study, it was found that healthy and depressed people had significant differences with each other in terms of gender, employment status, family history of depression, and history of depression. The results of the present study are in line with the results of some studies, such as a cross-sectional study conducted on 554 people which showed that the depression score differed significantly according to gender, and it was significantly higher in women aged 16–23 years and in women aged 60–89 years was significantly lower than men of the same age (33). Also, in the study of Ma et al., women constituted a higher percentage of depressed people (34). Also, Kuczmarski et al. showed in their study that women have a significantly higher depression score than men (35). Of course, the current results are in contrast with the results of some other studies, including Exebio and his colleagues. They observed that the depression score was higher in women, although it was not significant (36). In the present study, working people had the most depression, while in Suchomlinov's study, retired people had a significantly higher depression score than students and working people. Also, in the study of Lee et al., who compared working people, people who never had a job, retired people, and unemployed people, they observed that unemployed and retired people have more depression (37). The HEI profile was linked to a lower incidence of serious depression in logistic regression. Confounding factor correction did not change the significance of this connection. The present study's findings are consistent with those of other research, such as a study conducted by Lanuza et al. on 2031 adults over 60 years of age, which found that a 72% lower incidence of serious depression was connected with those who consumed the healthiest foods (38). Additionally, Sánchez-Villegas et al. found that those in the fifth quintile of HEI-2010 had a 23% lower incidence of depression than those in the first quintile in a prospective analysis with a 10-year follow-up of 15,093 participants. These correlations held true even after controlling for age, gender, BMI, smoking, physical activity, and energy consumption (39). Furthermore, Nouri and colleagues found that the only healthy eating patterns linked to a 39% lower risk of major depression were those that were consistent with marital status, education, family history of depression, occupation, smoking, sleep patterns during the day and at night, income, and food security in 510 healthy and depressed individuals aged 19–65 (19).

Studying the correlation of the Healthy Eating Index (HEI) in the Iranian population not only provides insights into dietary patterns and their impact on physical health but also sheds light on its relationship with mental health outcomes, particularly major depression. Several research studies have investigated this correlation, highlighting the importance of dietary quality in mental wellbeing. For instance, studies by Khakpouri et al. explored the association between HEI and cardiovascular risk factors in Iranian adults, revealing a significant inverse relationship between HEI scores and markers of cardiovascular disease, which are often comorbid with depression (40). Furthermore, investigations by Saneei et al. (41) assessed the HEI in relation to metabolic syndrome and diabetes risk in the Iranian population, conditions that have been linked to an increased risk of depression (42). Moreover, Chegini et al. examined the relationship between HEI and mental health outcomes among Iranian older adults, suggesting that adherence to a higher HEI was associated with a reduced risk of major depression (43). Overall, these studies collectively underscore the significance of the Healthy Eating Index as a valuable tool for assessing dietary quality and its impact on various health outcomes, including major depression, in the Iranian population.

In this study, it was found that healthy subjects have a higher average HEI index than the depressed group. Many existing studies refrained from expressing the average of this profile between healthy people and those suffering from major depression and expressed it in the tertiles of receiving food patterns or types of profiles under investigation, or expressed it in general in the entire population (20, 38, 42). And this made it difficult to draw conclusions in this hypothesis.

The Dutch Dietary Guidelines place a strong emphasis on the consumption of fruits, vegetables, whole grains, fish, nuts, and legumes, while restricting the intake of processed meats, sugar-filled beverages, and harmful fats. This is measured by the DHD-index. The association between major depression risk reduction and DHD-index adherence has been explained by a number of different processes. First and foremost, the DHD-index encourages a healthy diet rich in vital nutrients, such as vitamins, minerals, and omega-3 fatty acids, all of which are proven to be important for neurotransmitter activity and brain health (23). Furthermore, following the DHD-index is frequently linked to better lifestyle choices, such consistent exercise and abstaining from alcohol, both of which enhance mental health results. The negative link between major depressive disorder incidence and DHD-index adherence has been strongly supported by recent epidemiological studies, underscoring the role that dietary patterns play in promoting mental health (44).

In this study, it was found that the average DHD index in healthy people is significantly higher than that of people with depression. Our results are consistent with the only available study. Gianfredi et al., who studied 2,646 people in a cohort study, showed that the average DHD in healthy subjects was higher than in subjects with depression (84.5 vs. 79.6) and this difference was significant (23).

In this study, it was found that the two groups were not significantly different in terms of weight, height and BMI. The average BMI in this study was 25. Our results are in line with Suchomlinov et al. study which observed that there was a negative and significant correlation between height and depression score, although this relationship disappeared after adjusting for gender. Also, this negative relationship was significant only in students. No correlation was observed between BMI and depression score. BMI was not significantly different between the two groups (33). Also, in a study on 13,975 people, Ma and his colleagues observed that BMI values and waist-to-height ratio in people with depression compared to healthy people were 30.3 vs. 28.7 kg/m2 and 61.5 vs. 58.8, respectively and it was non-significant. However, in the regression models and in the final adjusted model (for age, sex, race, educational status, marital status, smoking, and alcohol consumption), underweight and obese individuals were associated with 79 and 55% odds of developing depression compared to individuals with normal BMI. But such a relationship was not observed in overweight people (34). Also, in a cross-sectional study, Hadi et al. investigated the relationship between abdominal volume profile as a predictor of the relationship between depression, anxiety and obesity. In this study, 307 overweight and obese people were investigated. The average BMI in healthy and depressed people was 32.5 vs. 33.5, which was not significant (45). Although our results are in conflict with the results of some studies, including Khan et al., in a study on 60 Pakistani people aged 18–60 years, they reported that the average BMI in healthy people and those with major depression was 0.22 vs. 24.6, respectively, and it was significant. However, the average height and weight between the two groups was not significant (46). The most important reason for the contradiction between the present study and other studies is the sample size and the age range of people.

In logistic regression, HEI index was found to be associated with reduced risk of major depression. This relationship remained significant after adjusting for confounding factors. The results of the present study are in line with the results of some studies, including Lanuza et al. in a study on 2031 people over 60 years of age. They observed that people with the healthiest food intake were associated with a 72% reduction in the risk of major depression (38). Also, in a prospective study with 10-year follow-up of 15,093 people, Sánchez-Villegas et al. observed that people in the fifth quintile of HEI-2010 had a 23% reduced risk of depression compared to people in the first quintile. After adjusting for age, sex, BMI, smoking, physical activity and energy intake, these relationships remained significant (39). Also, in a study of 1,118 men and women aged 30–64, Kuczmarski et al. observed that HEI was inversely associated with depressive symptoms. For every one unit increase in HEI score, the chance of depression symptoms decreased by 0.98. In the linear regression model, after adjusting for gender, age and income, significant relationships remained (35).

In logistic regression, it was found that DHD index was associated with a reduced risk of major depression. This relationship remained significant even after adjustment for confounding factors. Studies examining the relationship between DHD and major depression are very limited. The findings of the present study are consistent with the findings of existing studies. Including Gianfredi et al. in a prospective study they conducted on 2,646 Dutch men and women in 2021 observed that in the primary model DHD is associated with a reduced risk of depression. Also, after adjusting for socioeconomic factors, lifestyle and cardiovascular factors, only DHD-index was associated with a 17% reduction in depression (23). Also, in a study published in 2020, Vogtschmidt et al. examined the relationship between DHD and depressive symptoms in healthy and diabetic individuals. In the results, it was found that in the entire diabetic population, the highest quartile of receiving DHD was associated with a reduction in the risk of depression (24).

The strength of this study is the comparison of HEI and DHD index for the first time, and the inevitable weakness of this study is the possibility of errors in filling out the questionnaires by people suffering from depression and mental problems. In our study, we focused on depression, but these people may also have other disorders that may influence the results in terms of nutrition and appetite, as well as how they respond to FFQ.



5 Conclusion

The results of this study showed that people with higher HEI and DHD indexes have lower depression scores. According to these results and the findings of previous studies, it seems that food observances and abstinences, alcohol consumption and reduced physical activity can be an important factor in causing depression. Although more complete and comprehensive studies are needed in this field. We suggest that prospective research be conducted in nutrition and psychology. Each group collects the necessary data, and in the end, collaborative and extensive investigations are conducted on the association between intakes and dietary patterns and depression, stress, and anxiety. Health clinics and schools appear to be the greatest places to project this duty.



Data availability statement

The original contributions presented in the study are included in the article/supplementary material, further inquiries can be directed to the corresponding author.



Ethics statement

This research was reviewed by the Medical Ethics Committee of Islamic Azad University and approved under the code of ethics IR.IAU.SRB.REC.1401.151. The studies were conducted in accordance with the local legislation and institutional requirements. The participants provided their written informed consent to participate in this study. Written informed consent was obtained from the individual(s) for the publication of any potentially identifiable images or data included in this article.



Author contributions

MT: Conceptualization, Data curation, Formal analysis, Funding acquisition, Investigation, Methodology, Project administration, Resources, Software, Supervision, Validation, Visualization, Writing—original draft, Writing—review & editing. AM: Investigation, Supervision, Validation, Writing—review & editing. AD: Validation, Writing—review & editing.



Funding

The author(s) declare that no financial support was received for the research, authorship, and/or publication of this article.



Acknowledgments

We are grateful to all participants for their contribution to this research.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher's note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

 1. Beck AT, Alford BA. Depression: Causes and Treatment. 2nd ed. Baltimore, MD: University of Pennsylvania Press (2009). p. xxi, 405–xxi.

 2. Lim GY, Tam WW, Lu Y, Ho CS, Zhang MW, Ho RC. Prevalence of depression in the community from 30 countries between 1994 and 2014. Sci Rep. (2018) 8:2861. doi: 10.1038/s41598-018-21243-x

 3. Salari N, Mohammadi M, Vaisi-Raygani A, Abdi A, Shohaimi S, Khaledipaveh B, et al. The prevalence of severe depression in Iranian older adult: a meta-analysis and meta-regression. BMC Geriatr. (2020) 20:39. doi: 10.1186/s12877-020-1444-0

 4. Sajjadi H, Mohaqeqi Kamal SH, Rafiey H, Vameghi M, Forouzan AS, Rezaei M, et al. systematic review of the prevalence and risk factors of depression among iranian adolescents. Glob J Health Sci. (2013) 5:16–27. doi: 10.5539/gjhs.v5n3p16

 5. Heun R, Hein S. Risk factors of major depression in the elderly. Eur Psychiatry. (2005) 20:199–204. doi: 10.1016/j.eurpsy.2004.09.036

 6. Akhtar-Danesh N, Landeen J. Relation between depression and sociodemographic factors. Int J Ment Health Syst. (2007) 1:4. doi: 10.1186/1752-4458-1-4

 7. Breslau N, Kilbey M, Andreski P. Nicotine dependence, major depression, and anxiety in young adults. Arch Gen Psychiatry. (1991) 48:1069–74. doi: 10.1001/archpsyc.1991.01810360033005

 8. Coryell W, Winokur G, Keller M, Scheftner W, Endicott J. Alcoholism and primary major depression: a family study approach to co-existing disorders. J Affect Disord. (1992) 24:93–9. doi: 10.1016/0165-0327(92)90023-Y

 9. Copeland JR, Davidson IA, Dewey ME, Gilmore C, Larkin BA, McWilliam C, et al. Alzheimer's disease, other dementias, depression and pseudodementia: prevalence, incidence and three-year outcome in Liverpool. Br J Psychiatry. (1992) 161:230–9. doi: 10.1192/bjp.161.2.230

 10. Roberts RE, Kaplan GA, Shema SJ, Strawbridge WJ. Does growing old increase the risk for depression? Am J Psychiatry. (1997) 154:1384–90. doi: 10.1176/ajp.154.10.1384

 11. Lehtinen V, Joukamaa M. Epidemiology of depression: prevalence, risk factors and treatment situation. Acta Psychiatr Scand Suppl. (1994) 377:7–10. doi: 10.1111/j.1600-0447.1994.tb05794.x

 12. Coryell W, Endicott J, Keller M. Major depression in a nonclinical sample. Demographic and clinical risk factors for first onset. Arch Gen Psychiatry. (1992) 49:117–25. doi: 10.1001/archpsyc.1992.01820020037005

 13. Hammen C. Life events and depression: the plot thickens. Am J Community Psychol. (1992) 20:179–93. doi: 10.1007/BF00940835

 14. Patel V, Burns JK, Dhingra M, Tarver L, Kohrt BA, Lund C. Income inequality and depression: a systematic review and meta-analysis of the association and a scoping review of mechanisms. World Psychiatry. (2018) 17:76–89. doi: 10.1002/wps.20492

 15. Ha H, Han C, Kim B. Can obesity cause depression? A pseudo-panel analysis. J Prev Med Public Health. (2017) 50:262–7. doi: 10.3961/jpmph.17.067

 16. van Lee L, Geelen A, van Huysduynen EJCH, de Vries JHM, van't Veer P, Feskens EJM. The Dutch Healthy Diet index (DHD-index): an instrument to measure adherence to the Dutch Guidelines for a Healthy Diet. Nutr J. (2012) 11:49. doi: 10.1186/1475-2891-11-49

 17. Sánchez-Villegas A, Pérez-Cornago A, Zazpe I, Santiago S, Lahortiga F, Martínez-González MA. Micronutrient intake adequacy and depression risk in the SUN cohort study. Eur J Nutr. (2018) 57:2409–19. doi: 10.1007/s00394-017-1514-z

 18. Grases G, Colom MA, Sanchis P, Grases F. Possible relation between consumption of different food groups and depression. BMC Psychol. (2019) 7:14. doi: 10.1186/s40359-019-0292-1

 19. Nouri Saeidlou S, Kiani A, Ayremlou P. Association between dietary patterns and major depression in adult females: a case-control study. J Res Health Sci. (2021) 21:e00506. doi: 10.34172/jrhs.2021.37

 20. Rahmani J, Milajerdi A, Dorosty-Motlagh A. Association of the Alternative Healthy Eating Index (AHEI-2010) with depression, stress and anxiety among Iranian military personnel. J R Army Med Corps. (2018) 164:87–91. doi: 10.1136/jramc-2017-000791

 21. Whitaker KM, Sharpe PA, Wilcox S, Hutto BE. Depressive symptoms are associated with dietary intake but not physical activity among overweight and obese women from disadvantaged neighborhoods. Nutr Res. (2014) 34:294–301. doi: 10.1016/j.nutres.2014.01.007

 22. Looman M, Feskens EJ, de Rijk M, Meijboom S, Biesbroek S, Temme EH, et al. Development and evaluation of the Dutch Healthy Diet index 2015. Public Health Nutr. (2017) 20:2289–99. doi: 10.1017/S136898001700091X

 23. Gianfredi V, Koster A, Odone A, Amerio A, Signorelli C, Schaper NC, et al. Associations of dietary patterns with incident depression: The Maastricht study. Nutrients. (2021) 13:1034. doi: 10.3390/nu13031034

 24. Vogtschmidt YD, Nefs G, Speight J, Bot M, Pouwer F, Soedamah-Muthu SS. Depressive and anxiety symptoms and following of the Dutch Dietary Guidelines 2015 in adults with diabetes: Results from Diabetes MILES-The Netherlands. J Psychosom Res. (2020) 135:110160. doi: 10.1016/j.jpsychores.2020.110160

 25. Bahrami M, Jalali A, Ayati A, Shafiee A, Alaedini F, Saadat S, et al. Epidemiology of mental health disorders in the citizens of Tehran: a report from Tehran Cohort Study. BMC Psychiatry. (2023) 23:267. doi: 10.1186/s12888-023-04773-1

 26. Asghari G, Rezazadeh A, Hosseini-Esfahani F, Mehrabi Y, Mirmiran P, Azizi F. Reliability, comparative validity and stability of dietary patterns derived from an FFQ in the Tehran Lipid and Glucose Study. Br J Nutr. (2012) 108:1109–17. doi: 10.1017/S0007114511006313

 27. 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) 13:654–62. doi: 10.1017/S1368980009991698

 28. Madani Z, Moussavi Javardi MS, Karandish M, Movahedi A. Promoting and updating food frequency questionnaire tool to measure food consumption and nutrient intake analysis. Int J Prev Med. (2021) 12:165. doi: 10.4103/ijpvm.IJPVM_511_20

 29. Reedy J, Lerman JL, Krebs-Smith SM, Kirkpatrick SI, Pannucci TE, Wilson MM, et al. Evaluation of the healthy eating index-2015. J Acad Nutr Diet. (2018) 118:1622–33. doi: 10.1016/j.jand.2018.05.019

 30. Kroenke K, Spitzer RL, Williams JB. The PHQ-9: validity of a brief depression severity measure. J Gen Intern Med. (2001) 16:606–13. doi: 10.1046/j.1525-1497.2001.016009606.x

 31. Dadfar M, Kalibatseva Z, Lester D. Reliability and validity of the Farsi version of the Patient Health Questionnaire-9 (PHQ-9) with Iranian psychiatric outpatients. Trends Psychiatry Psychother. (2018) 40:144–51. doi: 10.1590/2237-6089-2017-0116

 32. Ghazisaeedi M, Mahmoodi H, Arpaci I, Mehrdar S, Barzegari S. Validity, reliability, and optimal cut-off scores of the WHO-5, PHQ-9, and PHQ-2 to screen depression among University Students in Iran. Int J Ment Health Addict. (2022) 20:1824–33. doi: 10.1007/s11469-021-00483-5

 33. Suchomlinov A, Konstantinov VV, Purlys P. Associations between depression, height and body mass index in adolescent and adult population of Penza city and oblast, Russia. J Biosoc Sci. (2021) 53:800–4. doi: 10.1017/S0021932020000401

 34. Ma W, Yan Z, Wu W, Li D, Zheng S, Lyu J. Dose-response association of waist-to-height ratio plus BMI and risk of depression: evidence from the NHANES 05-16. Int J Gen Med. (2021) 14:1283–91. doi: 10.2147/IJGM.S304706

 35. Kuczmarski MF, Cremer Sees A, Hotchkiss L, Cotugna N, Evans MK, Zonderman AB. Higher Healthy Eating Index-2005 scores associated with reduced symptoms of depression in an urban population: findings from the Healthy Aging in Neighborhoods of Diversity Across the Life Span (HANDLS) study. J Am Diet Assoc. (2010) 110:383–9. doi: 10.1016/j.jada.2009.11.025

 36. Exebio JC, Zarini GG, Exebio C, Huffman FG. Healthy Eating Index scores associated with symptoms of depression in Cuban-Americans with and without type 2 diabetes: a cross sectional study. Nutr J. (2011) 10:135. doi: 10.1186/1475-2891-10-135

 37. Lee J, Smith JP. Work, retirement, and depression. J Popul Ageing. (2009) 2:57–71. doi: 10.1007/s12062-010-9018-0

 38. Lanuza F, Petermann-Rocha F, Celis-Morales C, Concha-Cisternas Y, Nazar G, Troncoso-Pantoja C, et al. A healthy eating score is inversely associated with depression in older adults: results from the Chilean National Health Survey 2016-2017. Public Health Nutr. (2021) 25:1–12. doi: 10.1017/S1368980021004869

 39. Sánchez-Villegas A, Henríquez-Sánchez P, Ruiz-Canela M, Lahortiga F, Molero P, Toledo E, et al. A longitudinal analysis of diet quality scores and the risk of incident depression in the SUN Project. BMC Med. (2015) 13:197. doi: 10.1186/s12916-015-0428-y

 40. Khakpouri S, Ghazizadeh H, Mohammad Reza Parizadeh S, Nematy M, Tayefi M, Ferns GA, et al. The relationship between the healthy eating index and an alternate healthy eating index with the risk factors for cardiovascular disease in a population from northeastern Iran. Transl Metab Syndr Res. (2019) 2:1–6. doi: 10.1016/j.tmsr.2019.05.001

 41. Saneei P, Fallahi E, Barak F, Ghasemifard N, Keshteli AH, Yazdannik AR, et al. Adherence to the DASH diet and prevalence of the metabolic syndrome among Iranian women. Eur J Nutr. (2015) 54:421–8. doi: 10.1007/s00394-014-0723-y

 42. Saneei P, Hajishafiee M, Keshteli AH, Afshar H, Esmaillzadeh A, Adibi P. Adherence to Alternative Healthy Eating Index in relation to depression and anxiety in Iranian adults. Br J Nutr. (2016). 116:335–42. doi: 10.1017/S0007114516001926

 43. Chegini M, Shirani P, Omidvar N, Eini-Zinab H, Pour-Ebrahim F, Rezazadeh A. Relationship between diet quality and depression among Iranian older adults in Tehran. BMC Geriatr. (2022) 22:708. doi: 10.1186/s12877-022-03380-1

 44. Eliby D, Lawrence AS, Schwartz OS, Haslam N, Simmons JG. Associations between diet quality and anxiety and depressive disorders: a systematic review. Mult Scler Relat Disord. (2023) 14:100629. doi: 10.1016/j.jadr.2023.100629

 45. Hadi S, Momenan M, Cheraghpour K, Hafizi N, Pourjavidi N, Malekahmadi M, et al. Abdominal volume index: a predictive measure in relationship between depression/anxiety and obesity. Afr Health Sci. (2020) 20:257–65. doi: 10.4314/ahs.v20i1.31

 46. Khan QU, Zaffar S, Rehan AM, Rashid RR, Ashraf H, Hafeez F. Relationship of major depression with body mass index and salivary cortisol. Cureus. (2020) 12:e6577. doi: 10.7759/cureus.6577

Copyright
 © 2024 Tohidi Nafe, Movahedi and Djazayery. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



OPS/images/fnut-11-1370562-t003.jpg
Cl (%)

Crude model 0.95 (0.91-0.98) 0.009
Model 1 0.94 (0.90-0.98) 0.01
Model 2 0.94 (0.90-0.99) 0.03

*Obtained from logistic regression.

Model 1: adjustment for gender, occupation, family history and history of depression.
Model 2: Model 1 with the addition of kilocalories and physical activity. p-value less than 0.05
is considered to be statistically significant.
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Gender Man 34 (46.6) 33(31.4)
Woman 39(53.4) 72 (68.6)
Marital status Single 31(42.5) 59 (56.2)
Married 41(56.2) 43 (41)
Divorced 1(1.3) 3(2.8)
Education High school 0(0) 5(4.8) 0.14
Diploma and associate 5(6.8) 9(8.6)
Bachelor 30 (41.1) 53 (50.5)
Master 31(42.5) 31(29.5)
PhD 7(9.6) 7(6.6)
Occupation Unemployed 2(27) 10 (9.5) 0.01
student 15 (20.5) 35(33.3)
employed 56 (76.8) 60(57.2)
Smoking No 62 (84.9) 88 (83.8) 0.84
Yes 11(15.1) 17 (16.2)
Drinking alcohol No 62 (84.9) 90 (85.7) 0.14
Less than half a glass per week 4(55) 9(8.6)
Halfto 1.5 glasses per week 5(6.8) 1(1.0)
More than 1.5 glasses per week 2(2.8) 5(4.7)
Omega-3 No 62(84.9) 91 (86.7) 0.74
Yes 11(15.1) 14 (13.3)
Being on a diet No 66 (90.4) 90 (85.7) 034
Yes 7(9.6) 15 (14.3)
Family history of depression | No 60 (82.2) 70 (66.7) 0.02
Yes 13(17.8) 35(333)
History of depression No 70(95.9) 73 (69.5) 0.001
Yes 3(4.1) 32(30.5)
HEI (achieved score) 58.0£8.0 543+8.6 0.004
DHD (achieved score) 60.5+74 55.0£78 0.007
Weight (kg) 169 £9.9 167.6 £ 8.8 0.35
Height (cm) 732£17.2 69.5+ 154 0.16
BMI (kg/m?) 246442 246442 022

*Obtained from chi-square and independent t-test.

HEI, Healthy Eating Index; DHD, Dutch Healthy Diet; BMI, Body Mass Index. p-value less than 0.05 is considered to be statistically significant.
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*Obtained from logistic regression.

Model 1: adjustment for gender, occupation, family history and history of depression.

Model 2: Model 1 with the addition of kilocalories and physical activity. p-value less than 0.05
is considered to be statistically significant.
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