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Abstract

:

Background: Relations between diet and mental health continue to be a subject for controversy and an increasing numbers of studies. Recent literature is represented by papers that examine overall diet by way of dietary patterns and its association with depression, replacing previous studies about nutrients. The aim of this cross-sectional study is to evaluate the relation between dietary patterns and depressive episode in the baseline (2008–2010) population of the Brazilian Longitudinal Study of Adult Health (ELSA-Brasil). We analyzed 14,798 participants of ELSA-Brasil. Methods: We constructed dietary patterns based on the Food Frequency Questionnaire using multiple correspondence and cluster analysis; to evaluate depressive episodes, we used the Clinical Interview Schedule-Revised (CIS-R). As an independent variable, we used the patterns: Traditional, Low-Sugar/Low-Fat, Fruit-Vegetables, and Bakery Products. We used multiple logistic regression models to evaluate relations between the dietary patterns and depressive episodes. Results: The Traditional pattern showed the highest percentages of consumption. After adjusting, the Bakery Products (OR = 1.33; 95%CI 1.05–1.70) was associated positively and significantly with depressive episodes only for women. Conclusions: International studies corroborated this finding, suggesting that the Bakery Products pattern could be a marker of a specific population group in which depressive episodes are frequent.
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1. Introduction


Depression is one of the most prevalent common mental disorders worldwide. The World Health Organization (WHO) forecasts that by 2030, depression will be the main cause of disability-adjusted life years lost [1]. In 2013, depression ranked tenth in the global burden of disease (GBD), and depression appeared also among the ten most common causes in the GBD both for developed countries and Brazil [2]. The prevalence of depression depends on how it is assessed, the severity of the symptoms, and the criteria applied [3].



Relations between diet and mental health are controversial, and the number of studies on the subject has recently increased [4,5,6,7,8,9]. Mental disorders are multifactorial, and diet may be one of these factors because it modulates several related hormonal, immunological, and biochemical factors. Once that association is established, modifications can be proposed by way of strategies based on improvements and alterations to diet.



Certain mechanisms have been pointed out to explain how the intake of certain nutrients and foods relates to depression. Sánchez-Villegas et al. (2013) [7] suggested a link among increased proinflammatory cytokines and endothelial dysfunction and depression, given that this dysfunction is a low-grade inflammatory disorder. In that regard, endothelial dysfunction and a poor lipid profile (e.g., caused by complications connected with trans fat) may be responsible for depression [7]. Other authors have suggested that folate may have a protective effect against depression because of its regulatory role in neurotransmitter production, which may influence the risk of depression [10]. Some papers have demonstrated that the intake of certain nutrients (saturated fatty acids) and food (bakery products, such as muffins, doughnuts, croissants) is associated with depression [11,12].



The literature has also addressed overall diet in the form of dietary patterns and its association with depression [6,9,13,14,15,16,17,18,19,20,21,22,23,24,25]. Broadly, these studies’ findings have suggested that a healthy dietary pattern is positively associated with a decrease in depression risk. The Mediterranean dietary pattern, which is characterized by plant-based food; olive oil as the main source of fat; a moderate consumption of fish, poultry, dairy products, and eggs; small amounts of red meat, and moderate wine intake, has been associated with a low prevalence of depression. In contrast, the Western dietary pattern of consumption, generally characterized by high intake of red and processed meat, butter, fried foods, refined grains, potatoes, and high-sugar drinks, has been related to an increased risk of developing and aggravating this mental disorder [7,15,26,27]. A study of women from the Whitehall II survey observed that lower scores on the Alternative Healthy Eating Index (AHEI) were directly associated with recurring depressive symptoms, suggesting that a less-healthy diet may be a risk factor for depression [7].



Brazil is experiencing rapid, adverse changes in its population’s dietary patterns accompanied by an increasing prevalence of depression. Notably, in the literature review, we found only one study on the relation between dietary patterns and depression, and the sample was a cohort of approximately 250 pregnant women in Rio de Janeiro. In that study, consumption of a dietary pattern considered healthy (comprising dairy products, fruit and fruit juices, green vegetables and legumes, candy, fish, cakes and cookies/crackers, noodles, pasta, roots and tubers, and tea) prior to the pregnancy was inversely associated with depressive symptoms. In addition, a high adherence to a healthy dietary pattern prior to pregnancy was associated with lower scores on the Edinburgh Postnatal Depression Scale [22]. Although some cross-sectional studies in high income countries have been conducted analyzing the relationship between dietary patterns and depression, there is sparse evidence in Brazil. The country has a large variety of food and maintains traditional foods such as rice and beans in their diet. Also, 70% of the energy diet intake come from natural or minimally processed food [28], against 39% in Canada [29]. Because of this, a Brazilian study can add a valuable contribution in the field of dietary studies.



The aim of this study was to investigate the association between dietary patterns and depressive episode in the baseline (2008–2010) population of the Brazilian Longitudinal Study of Adult Health (ELSA-Brasil) study.




2. Materials and Methods


2.1. Study Population


The ELSA-Brasil study is a multicenter cohort whose baseline (2008–2010) participants were 15,105 civil servants, aged 34 to 75 years, from teaching and research institutions in six Brazilian cities (Belo Horizonte, Porto Alegre, Rio de Janeiro, Salvador, São Paulo, and Vitória). The study’s aim was to investigate the incidence and progression of cardiovascular diseases and diabetes and their social, occupational, environmental, psychological, and biological determinants [30,31]. The baseline assessment took approximately seven hours in two stages, included interviews and tests conducted by a trained team, and measurement quality control was performed by a team of supervisors [32]. The strategies and routines organization of clinical tests and interviews are described elsewhere [33,34].



The main outcomes of ELSA-Brasil (cardiovascular disease and diabetes) were estimated from a sample size of approximately 6400 participants. The ELSA-Brasil study pre-enrolled 15,821 participants who responded to an initial interview and were schedule for the baseline examination. The response rate at baseline was 95.5% after 716 of those pre-enrolled participants did not complete the baseline examination [30].



All measurements, examinations, and tests were obtained by the interviewers using standardized instruments and forms to ask all questions to the participants using previously standardized scripts. During the entire data collection period, measurement quality control was performed by a team of supervisors.



This cross-sectional study included 14,798 (97.9%) of the ELSA-Brasil participants because missing values in variables of final model were excluded (n = 307) (Figure 1).




2.2. Diet Assessment and Dietary Patterns Estimation


The Food Frequency Questionnaire (FFQ) comprises 114 food items and was developed to evaluate overall an individual’s food consumption, identify their dietary habits, and investigate this exposure and its association with cardiovascular health and non-communicable chronic diseases. On the basis of a previously validated questionnaire, we selected food items. We slightly adapted the FFQ based on a pilot study performed at the six ELSA-Brasil research centers using a 100 24-h dietary recalls (R24h). Then, we grouped some foods (e.g., zucchini, chayote, and eggplant) into single items. When different types of the same food displayed different nutritional features (e.g., white or whole rice; full-cream, semi-skimmed, or skimmed milk), participants were asked to indicate which type they consumed most often, and only that one was recorded. FFQ was applied by trained interviewers to evaluate participants’ typical consumption in the previous 12 months. It was structured as follows: (1) foods/preparation; (2) number of portions, expressed in household measures or reference units; and (3) consumption frequencies (i.e., “once a day”, “2–3 times a day”, “more than 3 times a day”, “5–6 times a week”, “2–4 times a week”, “once a week”, “1–3 times a month”, and “never/almost never”). Participants were asked about their consumption of each food item in the 12 months preceding the interview. To facilitate the participants’ choices, they were shown a response card with the consumption frequency options, eliminating the need to memorize them. The results of the FFQ quality evaluation demonstrated a satisfactory reliability for all nutrients and an acceptable relative validity for energy, macronutrients, calcium, potassium, and vitamins E and C [35].



To identify dietary patterns, the 114 food items were assembled into ten food groups. Multiple correspondence analysis (MCA) [36] was used initially to aggregate the frequency categories in each group. In statistics, MCA is a data analysis technique for nominal categorical data, used to detect and represent underlying structures in a data set. It does this by representing data as points in a low-dimensional Euclidean space. The procedure thus appears to be the counterpart of principal component analysis for categorical data.



Thus, the items were reassembled into two or three categories based on the type of clustering of frequency category coordinates observed on the graphs extracted from MCA, instead of the eight frequencies categories, which generated new subgroups inside the original groups. For example, four subgroups were identified from the fruit group: (a) Fruit consumed daily (i.e., Brazil’s more-popular fruit: papaya, apple, orange, and banana); (b) All types of fruit consumed weekly; (c) Less-popular fruit and fruit salad without a complement consumed daily; (d) Fruit not consumed. After identifying the number of possible subgroups from the MCA graphs, the vectors of the first two axes, corresponding with the coordinates of the food frequency categories, were extracted. That procedure made defining the number of subgroups by cluster partition analysis (partitioning around medoids -PAM) possible. At this stage, the cluster graphs were examined to ascertain intragroup homogeneity and intergroup heterogeneity, and the silhouette graphs were used to assist in an analysis of the cluster quality of the previously established k groups. Silhouette refers to a method of interpretation and validation of consistency within clusters of data. The graph represents how well each object lies within its cluster. The silhouette value is a measure of how similar an object is to its own cluster (cohesion) when compared to other clusters (separation)—the closer the silhouette value is to 1, the better placed those items are in the group [37].



Next, four dietary patterns, Traditional, Low-Sugar/Low-Fat, Fruit and Vegetables, and Bakery Products, were identified from the FFQ. The number of dietary patterns was established based on the best separation into clusters, best silhouette chart, and largest mean silhouette statistic. The silhouette statistics for each variable and whole process of dietary patterns estimation are described elsewhere [38].



As complementary measures, the means and standard deviations were estimated for the intake of nutrients related to the mechanisms by which depression presents [39], such as vitamin A (iu), vitamin E (mg), soluble fiber (g), folate (mcg), trans fats (g), and saturated fatty acids (g), based on the Nutrition Data System for Research schedule [40], by the dietary pattern classification above.




2.3. Evaluation of Episodes of Depression


A depressive episode (without psychotic symptoms) included in group F32.xx, but not F32.8 and F32.9 codes, of the International Classification of Diseases (ICD-10) was computed after the application of the Clinical Interview Schedule-Revised (CIS-R) by trained interviewers. This instrument was developed by Lewis et al. (1992) [41] and was culturally adapted to Brazil and translated into Portuguese [42]. The CIS-R is a structured interview for evaluating common mental disorders by ascertaining symptoms and diagnostic screening for non-psychotic mental disorders in communities or primary health care facilities. The reliability and standardization of the CIS-R are described elsewhere. Correlation coefficient of agreement between interviewers was 0.91 (SE 2.89) in the British population. Sensitivity and specificity when compared with the GHQ-12 (General Healthy Questionnaire–12) were 71% and 76%, respectively, and in a Brazilian university hospital sample [41,43].



Somatic symptoms, fatigue, concentration and forgetfulness, sleep problems, irritability, worry about physical health, depression, depressive ideas, worry, anxiety, phobias, panic, compulsions, and obsessions represent the sections of the CIS-R. Through these sections, the questions assess frequency, duration, severity, and onset time in the last seven days [44].



Lewis et al. (1992) [41] proposed a data consolidation algorithm that uses the ICD-10 diagnostic criteria for the research of depressive episode to classify respondents as positive or negative for a depressive episode. Besides depression, five other diagnostic categories can be obtained from this CIS-R algorithm, which examines the answers from 14 sections of the CIS-R: (1) generalized anxiety disorder, (2) mixed anxiety and depressive disorder, (3) depressive episode, (4) phobias, (5) obsessive–compulsive disorder and (6) panic disorder [44].



The five ICD-10 types of depressive episodes evaluated by the CIS-R include (a) mild depressive episode without somatic symptoms; (b) mild depressive episode with somatic symptoms; (c) moderate depressive episode without somatic symptoms; (d) moderate depressive episode with somatic symptoms; and (e) severe depressive episode without psychotic symptoms; the five types were aggregated into one dichotomous variable with status equivalent to 0 = presence or 1 = absence of a depressive episode. If any type of depressive episode is present, the dichotomous variable is classified as 1 (presence of depressive episode).



In the baseline data collection, introductory questions from the CIS-R about appetite and fluctuations in weight were not included in the ELSA-Brasil questionnaire. Although these questions do not contribute to the total score of the common mental disorders, they are considered when arriving at the diagnosis of a depressive episode. As a result, the prevalence of depressive episodes may have been slightly underestimated.




2.4. Covariates


The covariates are part of ELSA-Brasil database and, for this study, were selected to reflect sociodemographic variables and variables that may affect the association between dietary patterns and depressive episode. Body mass Index (BMI) was calculated from the anthropometric measurements of weight and height and standardized by the ELSA-Brasil data center. We used the Physical Activity Questionnaire (IPAQ), according to its guidelines for data processing and analysis, to collect the data on physical activity and to compute metabolic equivalent minutes (MET-minutes). MET-minutes were computed for walking, moderate-intensity activities, and vigorous-intensity activities using the following formulae: Walking MET-minutes/week = 3.3 * (amount of walking minutes) * (amount of walking days); Moderate MET-minutes/week = 4.0 * (amount of moderate-intensity activity minutes) * (amount of moderate-intensity days); Vigorous MET-minutes/week = 8.0 * (amount of vigorous-intensity activity minutes) * (amount of vigorous-intensity days). The total physical activity in MET-minutes/week was computed as the sum of Walking + Moderate + Vigorous METs/week scores [45].



These covariates were as follows: Sex (male or female), age (continuous), schooling (never attended school or did not complete elementary school—less than five years of schooling; complete elementary school or incomplete secondary school—less than 12 years of schooling; complete secondary school—12 years of schooling; university degree—more than 12 years of schooling), marital status (married/cohabiting, separated/divorced, single, widowed), BMI (underweight < 18.5 g/m2, normal weight = 18.50–24.99 g/m2, overweight = 25–29.99 g/m2, obese > 29.99 g/m2), and MET-minutes (continuous).




2.5. Statistical Analysis


To characterize the study population, the distribution of variables and covariates were calculated. Additionally, the prevalence of depressive episode was calculated by the category of these variables.



The associations between dietary patterns and depressive episodes were estimated using multiple logistic regression models. To evaluate the importance of each variable in the model and to choose the final model, we used deviance statistics and the Akaike information criterion (AIC) [46]. Lower values were considered a better fit.



In the ELSA-Brasil study, the Traditional dietary pattern is the best representation of the Brazilian dietary pattern. Because of this, and considering the representativeness of this dietary pattern into the sample size of this study (approximately 46%), this pattern was chosen as a reference category in analyses.



The results of an analysis of interaction between sex and dietary patterns proved statistically nonsignificant. However, the option to stratify the population by sex stemmed from the indication, according to the literature, that, in the age groups represented in the ELSA-Brasil study population, depressive episodes are more present among women than men [5,44,47,48,49,50].



All analyses were performed using R Software, version 2.15.3 [51] in the R Studio environment, version 0.97.551 [52].




2.6. Ethical Considerations


This study, given its multicenter nature, was approved by the research ethics committees of the six institutions involved and the National Research Ethics Council of Brazil (Conselho Nacional de Ética em Pesquisa, CONEP). Informed consent was obtained from all the participants included in the study.
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3. Results


The study’s participants were 54.4% (n = 8044) women, and the mean age was 52.1 years. More than half (50.7% of men and 54.5% of women) had a university degree. Most were married or cohabiting, although there was a conspicuous difference between men and women (81.9% and 53%, respectively). Regarding BMI, 65.8% of the men and 61% of the women were overweight or obese. Reflecting their level of physical activity, the mean values of MET among those who displayed depressive episodes were lower than those among the overall study population (575.2 and 294.2 MET, respectively, for men and women who displayed depressive episodes, compared with a mean of 803.6 and 563.8 MET for the overall male and female ELSA-Brasil populations, respectively). Participants were distributed in dietary patterns as Traditional (n = 6745; 45.6%), Low-Sugar/Low-Fat (n = 640; 4.3%), Fruit and Vegetables (n = 3793; 25.6%), and Bakery Products (n = 3620; 24.5%). The Traditional dietary pattern accounted for the highest percentages of participants (47.3% of the men and 44.1% of the women), whereas 31% of the women were classified in the Fruit and Vegetables pattern and 19.2% in the Bakery Products pattern. Inversely, 30.8% of men were classified in the Bakery Products pattern and 19.3% in the Fruit and Vegetables pattern, as seen in Table 1.



The prevalence of depressive episodes was 4.22%: higher among the women (5.8%) than men (2.3%). The mean age among the men and women who were depressed was slightly lower than among the participants who were not depressed (men = 50.7 versus 52.4 years and women = 52.0 versus 51.2 years). In terms of schooling, the highest prevalence of depression were found among the men and women with complete elementary school or incomplete secondary school schooling (3.9% and 8.4%, respectively). Among men, the prevalence of depression was highest in widowers (6.2%), among women; a prevalence of comparable magnitude (7.6%) was found in those classified as separated/divorced. Regarding BMI, the highest prevalence of depression was among underweight men (3.1%) and obese women (7.7%) (Table 1).



The highest mean values of the daily consumption of vitamin A, vitamin E, and soluble fiber were observed among the participants classified in the Low-Sugar/Low-Fat pattern (18,438.62 iu, 16.13 mg, and 11.69 g, respectively), whereas the lowest were in the Bakery Products pattern (11,089.73 iu, 10.70 mg, and 8.76 g, respectively). Mean daily intake of folate, which plays a protective role against depression [51], was highest in the individuals classified in either the Traditional (786.44 mcg) or Bakery Products pattern (754.26 mcg). Meanwhile, these patterns displayed the highest mean consumption of trans fats and saturated fatty acids.



As a complementary analysis, we used dietary patterns to check the nutrients that, according to the literature, are related to depression (Table S1, Supplementary Materials).



Table 2 presents the results of the crude and adjusted measures of association from the logistic models. Considering all participants, positive and statistically significant associations were observed between the Bakery Products dietary pattern and depressive episodes in the crude model [OR = 1.33 (95% CI 1.10–1.62)], but marginally significant in the adjusted model [OR = 1.20 (95% CI 0.98–1.47)]. Among the men, no significant associations were found between dietary patterns and depressive episodes. Among the women, positive and statistically significant associations were observed between the Bakery Products dietary pattern and depressive episodes, with OR = 1.63 (95% CI 1.29–2.05) in the crude model and OR = 1.33 (95% CI 1.05–1.70) in the adjusted model, taking the Traditional dietary pattern as a reference category. Accordingly, the odds that women who experienced a depressive episode would be classified in the Bakery Products dietary pattern were about 33% higher than for those who had not experienced such an episode when the Traditional dietary pattern was taken for reference (Table 2).



The sociodemographic characteristics of the women classified as fitting the Bakery Products dietary pattern demonstrate that they were married or cohabiting (50%), were overweight or obese (about 65%), and consumed a mean metabolic equivalent of around 279 MET. Notably, this group of women had the lowest percentage of having a university degree (30%, compared with 58%, 58%, and 86% for the Traditional, Fruit and Vegetables, and Low-Sugar/Low-Fat dietary patterns, respectively) and the highest percentage of obesity (30%) compared with the other groups (Traditional = 24%, Fruit and Vegetables = 25%, and Low-Sugar/Low-Fat = 17%) (Table S2, Supplementary Materials).




4. Discussion


This study investigated the associations between dietary patterns and depressive episodes in 14,798 participants of the ELSA-Brasil study. The Bakery Products dietary pattern (OR = 1.33—95%CI 1.05–1.70) was associated positively and significantly with depressive episodes in women. This finding is corroborated by international studies that researched dietary patterns and depression in medium and high development countries.



Generally, the consumption of fruit and vegetables is related to a healthy dietary pattern. In this study, the Bakery Products dietary pattern excluded these food types, and its findings are corroborated by a series of Brazilian and international studies that have investigated the association between diet quality and depression, either by grouping nutrients or evaluating dietary patterns under the generic headings of healthy and unhealthy [6,9,15,16,18,19,20,21,22,23,24,25,39].



In addition, the Bakery Products dietary pattern was the most consistent and robust of all the profiles (silhouette = 0.60). The individuals in this group do not consume foods protective of health, such as fruit, vegetables, and other legumes. This group comprises lower-cost foods and ultra-processed items consumed in snacks, and an upward trend is observed in such consumption in Brazil. Unexpectedly, the Fruit and Vegetables dietary pattern (the only one characterized by daily consumption of these food groups) includes fast food consumed daily or weekly. We consider that the presence of fast food removes this pattern’s potential to attribute to a healthy pattern (or protective dietary pattern to depression) in this study. However, the presence of fast food in this group reinforces a theory, according to which, apparently, “inconsistent” food choices are common and reflect dietary practices influenced by a complex web of factors caused by the macro to micro level of everyday life.



Interestingly, in the literature, the findings from each of the studies remain consistent despite major variations in populations, methods of measurement, groupings of categories used to classify and identify dietary patterns, and the diversity of instruments used to evaluate symptoms of depression or to screen diagnoses of depressive episodes—applying diagnostic criteria from the Diagnostic and Statistical Manual of Mental Disorders or the International Classification of Diseases. Li et al., 2017 [53], performed a meta-analysis on dietary patterns and depression and concluded that the results from the studies included in their paper suggest that healthy dietary patterns may decrease the risk of depression when compared with an unhealthy pattern.



The findings of the Whitehall II, a British study of a population of civil servants, are striking in that respect. That study examined the participants’ adherence to a healthy dietary pattern, evaluated by the AHEI, and argued that, prospectively, this type of behavior was positively and significantly associated with a lower risk of showing the symptoms of depression, measured by the Center for Epidemiologic Studies Depression Scale (CES-D) or by self-reported use of antidepressant drugs in women (p-trend, 0.001; for 1 SD in AHEI score; OR: 0.59; CI 95%: 0.47–0.75) but not men [9]. Despite this study using a priori methods to evaluate dietary patterns, their results are in the same direction as the findings of our study.



In this study, the Bakery Products dietary pattern returned the lowest means for consumption of antioxidants, such as vitamins A and E. Notably, the deficit of vitamins A and E, which act as anti-inflammatories, has been associated with the incidence of depression. The hypothesis is that inflammation possibly plays a role in depression by way of mechanisms such as activation of the hypothalamic–pituitary–adrenal axis, tryptophan depletion, and reduced availability of brain-derived neurotrophic factors [54,55].



Sánchez-Villegas et al. (2012) [12] monitored 8964 participants in Spain to study the association between depression and a diet rich in bakery products and/or fast food (a profile similar to the Bakery Products pattern in this study). Their diet was evaluated by means of the FFQ, and depression was measured from the self-reported use of antidepressants or self-reported diagnosis of depression. After a follow-up period of more than six years, 493 cases of depression were reported, and the results indicate that depression was positively associated with consumption of fast food and bakery products.



The Bakery Products pattern in this study included ultra-processed foods rich in fat, sugar, and salt. Experimental studies in animals have shown that different combinations of these nutrients produced sensations of pleasure and addiction in individuals [56]. The findings of this study seem to indicate that the positive association found between the Bakery Products pattern and depressive episodes ratifies the findings of other studies that have associated depression with sugar and fat intake [39].



Another aspect that should be considered in our work, in the face of cross-sectional design, is the craving (characterized by an intense and conscious desire, usually to consume a specific drug or food) [57,58,59,60]. The craving, when it comes to food, includes the consumption of sweets, chips, and pastries, which are high in fats and carbohydrates [61]. The studies indicate that, in depression, low levels of serotonin may lead to the search for foods high in carbohydrates [59]. In our study, it may be that depression is motivating the consumption of foods that are part of the Bakery Products dietary pattern. However, Knüppel et al. (2017) [62], in a study conducted with data from the Whitehall II study, analyzed longitudinal data and concluded that low sugar intake may be associated with better mental health, but that the presence of common mental disorders or depression did not predict food intake changes over a period of about ten years.



These findings are part of the ELSA-Brasil study, a multicenter cohort with 15,105 baseline participants that was meticulous about validating its questionnaires (including the FFQ) and monitoring the application of its research protocols with the goal of evaluating the quality of the study. The use of the CIS-R, which enabled the diagnoses of depressive episode to be screened based on the ICD-10, goes beyond the usual measurement applied to evaluate the symptoms of depression in many of the studies that evaluate common mental disorders. Largely, the instruments used to assess common mental disorders are a type of quick screener that obtain results by a sum of “zeros” and “ones” attributed to the questions, generating a score with a single cut-off [63,64,65].



One possible limitation is the possibility of misclassifications in the patterns, given that this technique classifies individuals into mutually exclusive patterns. However, our objective was to identify typical behaviors, characterizing the main aspects of behaviors typified in individuals, which is a potential use of the analysis employed [36].



Although the design of our study does not guarantee the precedence of the Bakery Products pattern in the causal chain for the onset of depressive episode, other studies have pointed in the same direction as our findings [53,66]. Notably, the CIS-R assesses depressive episodes in the last seven days (very recent episodes), whereas dietary patterns could be considered as habits or lifestyles that require much more time to be studied because they are derived from a variety of environmental factors and culture or ethnic heritage. Thus, the possibility that dietary patterns precede depressive episode is more plausible than the inverse (depressive episode preceding dietary patterns). However, the relationships between dietary patterns and depression are extremely complex, either because of the complexity of the assessment and composition of dietary patterns or the multiplicity of factors involved in the emergence of depression [53,67,68]. Jacka et al. (2015) [69], reinforce the idea that current depression is associated with poorer dietary habits, in a study about reverse causality in diet and depression. By contrast, dietary patterns do reveal participants’ eating habits; participants classified in one dietary pattern do not eat exclusively the ingredients it comprises, and participants may be borderline cases between one dietary pattern and another. Additionally, it is possible that FFQ has introduced some recall bias: if participants are worried about diet restrictions, they could dedicate extra attention to their food ingestion quality. On the other hand, is worth mentioning that evaluation of FFQ results are reliable and valid at ELSA-Brasil.



We consider that the assessment of depressive episodes during the last seven days without a clinical evaluation about depression history or information about previous depressive episodes could be a limitation to understanding lifelong depression. However, we are studying depression at baseline of ELSA-Brasil as our first results in association with diet patterns and using the CIS-R, which is a robust screening instrument used around the world. This consideration and the sectional study design suggest the need of new investigations using longitudinal data.



In this study, the prevalence of depressive episodes may have been slightly underestimated since the baseline data collection introductory questions from the CIS-R about appetite and fluctuations in weight were not included in the ELSA-Brasil questionnaire. Thus, the associations found could have higher magnitude than was expressed.



There is always some residual confound in the analyses of most studies. Thus, in this paper, we tested other variables but did not include them as confounders or effect modifiers variables (e.g., ethnicity, comorbid mental disorders, medication, smoking or alcohol consumption) because we tried to limit the potential of overadjustment in these preliminary analyses. In addition, the use of antidepressant drugs and the sociodemographic characteristics of the participants classified into the Bakery Products dietary pattern may possibly reveal lifestyle habits entangled with the risk factors involved in the relation between dietary patterns and depression and, accordingly, indicate causal relationships.



In this study, the sociodemographic characteristics of the women classified as fitting the Bakery Products dietary pattern point to a population with a lower level of schooling than the participants classified in the other dietary patterns; additionally, a higher percentage were obese. Those findings suggest that this group is more socially vulnerable and has more limited access to healthy foods. Thus, the Bakery Products pattern is possibly a marker of a specific population group in which depressive episodes are recurrent.



Another noteworthy datum is the age range of this study’s population (adults over 34 years old), making it difficult to compare with the many other studies that have used populations over 18 years old. By contrast, this study included participants over 65 years old (up to 75 years of age), making it possible to observe the prevalence of depressive episodes and their association with dietary patterns in an elderly population [70].



This study intended to contribute to the literature by considering new aspects of the factors relevant to the relationship between diet and depression. These include the indication that, going beyond studies of causality, some attention should be given to the multiplicity of contextual factors that form part of the individual’s subjectivity.




5. Conclusions


In this study, depressive episode were associated positively and significantly, only for women, with the Bakery Products dietary pattern. This study on dietary patterns and depression indicates that dietary patterns are associated with the occurrence of depressive episodes in women. This finding is corroborated by international studies, suggesting that the Bakery Products pattern could be a marker of a specific population group in which depressive episodes are frequent.
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Figure 1. Final Study Population (n = 14,798, ELSA-Brasil, 2008–2010). 
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Table 1. Distribution of participants and prevalence of depressive episode by sex and study variables (n = 14,798, ELSA-Brasil, 2008–2010).
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Men (n = 6754)

	
Women (n = 8044)




	

	
Total Men

	
%

	
Depressive Episode

	
Prev. %

	
Total Women

	
%

	
Depressive Episode

	
Prev. %






	
Dietary Pattern *




	
Traditional

	
3196

	
47.32

	
73

	
2.28

	
3549

	
44.12

	
190

	
5.35




	
Fruit and Vegetables

	
1304

	
19.31

	
25

	
1.92

	
2489

	
30.94

	
133

	
5.34




	
Low-Sugar/Low-Fat

	
175

	
2.59

	
3

	
1.71

	
465

	
5.78

	
15

	
3.23




	
Bakery Products

	
2079

	
30.78

	
56

	
2.69

	
1541

	
19.16

	
130

	
8.44




	
Age—Years (SD)




	
Mean Values

	
52.24

(9.33)

	

	
50.68

(9.46)

	

	
52.05

(8.86)

	

	
51.20

(8.23)

	




	
Schooling *




	
Never Attended School or Incomplete Elementary School (<5 Years of Schooling)

	
555

	
8.22

	
15

	
2.70

	
321

	
3.99

	
25

	
7.79




	
Complete Elementary School or Incomplete Secondary School (<12 Years of Schooling)

	
567

	
8.40

	
22

	
3.88

	
440

	
5.47

	
37

	
8.41




	
Complete Secondary School (12 Years of Schooling)

	
2210

	
32.72

	
63

	
2.85

	
2901

	
36.06

	
222

	
7.65




	
University Degree (>12 Years of Schooling)

	
3422

	
50.67

	
57

	
1.67

	
4382

	
54.48

	
184

	
4.20




	
Marital Status *




	
Married/Cohabiting

	
5528

	
81.85

	
108

	
1.95

	
4262

	