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  Abstract
  ObjectiveWhereas the relationship between some components of diet, such as n-3 fatty acids and B-vitamins, and depression risk has been extensively studied, the role of fast-food or processed pastries consumption has received little attention.

DesignConsumption of fast food (hamburgers, sausages, pizza) and processed pastries (muffins, doughnuts, croissants) was assessed at baseline through a validated semi-quantitative FFQ. Participants were classified as incident cases of depression if they reported a physician diagnosis of depression or the use of antidepressant medication in at least one of the follow-up questionnaires. Cox regression models were fit to assess the relationship between consumption of fast food and commercial baked goods and the incidence of depression.

SettingThe SUN (Seguimiento Universidad de Navarra – University of Navarra Follow-up) Project, Spain.

SubjectsParticipants (n 8964) from a Spanish cohort.

ResultsAfter a median follow-up of 6·2 years, 493 cases of depression were reported. A higher risk of depression was associated with consumption of fast food (fifth (Q5) v. first quintile (Q1): hazard ratio (HR) = 1·36; 95 % CI 1·02, 1·81; P trend = 0·003). The results did not change after adjustment for the consumption of other food items. No linear relationship was found between the consumption of commercial baked goods and depression. Participants belonging to consumption quintiles Q2–Q5 showed an increased risk of depression compared with those belonging to the lowest level of consumption (Q1; HR = 1·38; 95 % CI 1·06, 1·80).

ConclusionsFast-food and commercial baked goods consumption may have a detrimental effect on depression risk.
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   Depression affects about 121 million people worldwide; it is one of the leading global causes of disability-adjusted life years and the main cause in middle- and high-income countries(1, 2). However, little is known about the role of diet in the development of depressive disorders. Evidence suggests a preventive role for certain nutrients such as B-vitamins or n-3 fatty acids(Reference Colangelo, He and Whooley3–Reference Ford, Flicker and Thomas6) and recently for olive oil(Reference Kyrozis, Psaltopoulou and Stathopoulos7, Reference Wolfe, Ogbonna and Lim8). Also, a ‘healthy’ dietary pattern, such as the Mediterranean diet, has been related to a lower risk of depression(Reference Sánchez-Villegas, Delgado-Rodríguez and Alonso9). In spite of this, the effects on depression of other detrimental diet components are not yet disentangled. Several cross-sectional studies have analysed the association between the consumption of these products and depressive symptoms or perceived stress. For example, Liu et al. found a significantly lower prevalence of depression symptoms for persons with a low consumption of ‘ready-to-eat’ foods and for low-frequency fast-food eaters(Reference Liu, Xie and Chou10). Similarly, depressive symptoms were associated positively with consumption of high-energy sweets in the study by Jeffery et al.(Reference Jeffery, Linde and Simon11). Mikolajczyk et al. found a positive association between fast-food, snacks and sweets consumption and depressive symptoms and perceived stress among female students(Reference Mikolajczyk, El Ansari and Maxwell12). Moreover, a recent analysis has found that a pattern rich in processed or fried foods, refined grains, sugary products and beer was significantly related to higher scores in the General Health Questionnaire GHQ-12 (a test designed to measure psychological symptoms). Also, a direct (although not significant) association between the mentioned pattern and a clinical depression diagnosis was described(Reference Jacka, Pasco and Mykletun13). However, the cross-sectional design of the mentioned studies advises caution in the interpretation of their results. Cross-sectional studies are weak to infer cause-and-effect relationships. In these studies exposure was ascertained simultaneously with disease and, therefore, their findings could also be interpreted as the result of reverse causation bias, i.e. depression may lead to poorer dietary habits with higher consumption of these types of products(Reference Bonnet, Irving and Terra14). In fact, some studies have also observed higher energy and fat intakes under stressful situations(Reference Oliver and Wardle15).
 To our knowledge, only one prospective study has analysed the effects of processed food items but focusing on depressive symptoms and not on a medical diagnosis of depression. The results obtained in 2009 in the Whitehall II prospective cohort showed that a food pattern characterized by a high consumption of sweetened desserts, fried food, processed meat, refined grains and high-fat dairy products was associated with higher scores on the Center for Epidemiologic Studies–Depression (CES-D) scale(Reference Akbaraly, Brunner and Ferrie16).
 The aim of the present study was to analyse the potential detrimental role of fast-food and commercial baked goods consumption on the occurrence of clinical depression in a prospective cohort study of university graduates in Spain.
 Materials and method
 Study population
 The ‘Seguimiento Universidad de Navarra’ (SUN) Project is a multipurpose Spanish cohort composed of former students of the University of Navarra, registered professionals from some Spanish provinces and other university graduates. Information with regard to exposures and outcomes is gathered by biennial mailed questionnaires. The recruitment of participants started on 21 December 1999 and is permanently ongoing because it is a dynamic cohort with recruitment continuously open. The overall follow-up rate approaches 90 %. Further details about the methodology and characteristics of participants can be found in a previously published report(Reference Segui-Gomez, de la Fuente and Vazquez17).
 Up to January 2007, 16 358 participants had completed the baseline questionnaire of the SUN Project. Participants were excluded from the present analyses if they were lost to follow-up, had extreme values for energy intake (less than 3347 kJ/d (800 kcal/d) or more than 16 736 kJ/d (4000 kcal/d) in men and less than 2092 kJ/d (500 kcal/d) or more than 16 644 kJ/d (3500 kcal/d) in women), had a history of CVD, diabetes, hypertension or dyslipidaemia at baseline, or were users of antidepressant medication or had reported a previous clinical diagnosis of depression at baseline. Additionally, participants with missing values for BMI were also excluded from the analyses. Finally 8964 participants who had completed at least one follow-up questionnaire were included in the present study (Fig. 1).
[image: ]

 
Fig. 1 Flowchart of participants in the present analysis; SUN Project (Seguimiento Universidad de Navarra – University of Navarra Follow-up), Spain (*CVD = myocardial infarction, stroke, atrial fibrillation, paroxysmal tachycardia, coronary artery bypass grafting or other revascularization procedures, heart failure, aortic aneurism, pulmonary embolism or peripheral venous thrombosis)


 The study was approved by the Institutional Review Board of the University of Navarra. Voluntary completion of the first questionnaire was considered to imply informed consent.

 Exposure assessment
 Dietary intake was assessed at baseline with a validated semi-quantitative FFQ(Reference Fernández-Ballart, Piñol and Zazpe18). Nutrient intakes of 136 food items were calculated as frequency multiplied by the nutrient composition of a specified portion size for each food item, using an ad hoc computer program specifically developed for this aim. A trained dietitian updated the nutrient database using the latest available information included in food composition tables for Spain.
 The consumption of hamburgers, sausages and pizza was summed up to calculate total fast-food consumption. Muffins, doughnuts, croissants and other commercial baked goods integrated the group of commercial baked goods. The consumption of fast food and commercial baked goods was adjusted for total energy intake using the residual method and quintiles were built.

 Outcome assessment
 Participants were classified as having incident depression when they were free of depression and antidepressant treatment at baseline and responded positively to the question ‘Have you ever been diagnosed as having depression by a medical doctor?’ or reported the habitual use of antidepressant drugs in any of the follow-up questionnaires. Antidepressant use was ascertained through an open question in which the participants reported their medications.
 A self-reported physician-made diagnosis of depression demonstrated acceptable validity in a specific validation study conducted in a sub-sample of our cohort by means of the Structured Clinical Interview for DSM-IV (SCID-I) as the criterion standard, applied by experienced psychiatrists masked to the answers to the questionnaires. SCID-I main body consists of nine diagnostic modules, including mood episodes and mood disorders differentially. The percentage of confirmed cases of depression was 74·2 % (95 % CI 63·3, 85·1). Moreover, 81·1 % (95 % CI 69·1, 92·9) of the sub-sample classified as not depressed by the question were free of depression. The estimated sensitivity and specificity values for our population were 0·37 and 0·96, respectively(Reference Sanchez-Villegas, Schlatter and Ortuno19).

 Assessment of other covariates
 The baseline questionnaire also included different items related to lifestyle, anthropometric and sociodemographic variables, with forty-six items for men and fifty-four items for women. Information on sex, age, marital status, employment status, weight, height, smoking status, physical activity and medical history (e.g. prevalence of chronic diseases) was collected. BMI was calculated as weight (in kilograms) divided by the square of height (in metres).
 Physical activity was assessed through a validated physical activity questionnaire with data about seventeen activities(Reference Martínez-González, López-Fontana and Varo20). Leisure-time activities were computed by assigning an activity metabolic equivalent (MET) score to each activity, multiplied by the time spent in each activity and summing up all activities.

 Statistical analysis
 Cox (proportional hazards) regression models were fit to assess the relationship between consumption of the combination of fast food and commercial baked goods (quintiles) and the incidence of depression. Moreover, the contribution of fast food and commercial baked goods to the risk of depression was ascertained separately. Hazard ratios (HR) and their 95 % confidence intervals were calculated with the lowest category of consumption as the reference category. Tests of linear trend across increasing quintiles were conducted by assigning the medians to each category; this variable was treated as continuous.
 Participants contributed to the follow-up period up to the date of return of their last questionnaire, death or diagnosis of depression, whichever came first. The Cox model used age as the underlying time variable. We stratified by age (in 5-year intervals) to control for calendar-period and birth cohort effects(Reference Kom, Graubard and Midthune21).
 Other potential confounders included as covariates in the multiple Cox models were sex, baseline BMI (kg/m2, continuous), total energy intake (kJ/d, continuous), physical activity during leisure time (MET × h/week, continuous) and smoking (never, past and current smokers).
 We conducted sensitivity analyses, and repeated all of the analyses: (i) after adjusting for the consumption of healthy food items (fruits and nuts, vegetables, legumes, fish and olive oil); (ii) after additional adjustment for some correlates of health consciousness or proxies of an overall healthier lifestyle, such as marital status (married, other), number of children (continuous), employment status (employed, unemployed), number of work hours per week (none, <35, 35–45, >45), days per week of consumption of alcoholic beverages (never, 1–2, 3–5, >5), driving after alcohol intake (no, yes), use of seat belt (no, yes), periodic dental check-ups (no, yes) and periodic medical check-ups (no, yes); among women, the analyses were also adjusted for menopausal status, previous mammography screening and use of the Papanicolaou test; and (iii) after excluding early cases (to avoid a possible reverse causation bias).
 The statistical software packages SPSS for Windows version 14·0 (SPSS Inc., Chicago, IL, USA) and STATA Intercooled version 9·0 (StatCorp., College Station, TX, USA) were used for statistical analyses. All P values are two-tailed and statistical significance was set a priori at P < 0·05.


 Results
 The main baseline characteristics of the participants according to extreme quintiles of consumption of fast food and commercial baked goods are presented in Table 1. Participants with higher consumption of fast food and commercial baked goods (fifth quintile, Q5) were more likely to be single, younger, less active, and showed a worse dietary profile with less consumption of healthy food items such as fruits and nuts, fish, vegetables or olive oil. Some lifestyle characteristics, such as smoking and working time greater than 45 h/week, were also more prevalent in this group.
Table 1 Baseline characteristics of the participants according to extreme quintiles of fast-food and commercial baked goods consumptionFootnote *; SUN Project (Seguimiento Universidad de Navarra – University of Navarra Follow-up), Spain

[image: ]

* Adjusted for energy intake.

† Includes only participants who drive.

‡ Includes only women.



 After a median follow-up of 6·2 years, 493 cases of depression were observed.
 The association between successive quintiles of fast-food consumption and depression risk is shown in Table 2. A higher risk was found for the highest consumption of fast food in the four models. In model 2 (adjusted for the main potential confounders), consumption of fast food in the highest category (Q5) was associated with a 40 % higher risk of depression (multiple-adjusted HR = 1·40; 95 % CI 1·05, 1·86). Moreover, a significant dose–response relationship was found (P for trend = 0·001).
Table 2 Association between consumption of fast food (hamburgers, sausages, pizza) and depressionFootnote *; SUN Project (Seguimiento Universidad de Navarra – University of Navarra Follow-up), Spain

[image: ]

 Q1–Q5, quintiles of consumption; HR, hazard ratio; Ref., reference category.

 Model 1: adjusted for sex and stratified for age.

 Model 2: additionally adjusted for smoking (no response, non-smoker, former smoker and current smoker), leisure-time physical activity (metabolic equivalent score), total energy intake (kJ/d) and BMI (kg/m2).

 Model 3: As model 2 additionally adjusted for commercial baked goods consumption.

 Model 4: As model 2 additionally adjusted for healthy food items consumption.

* HR estimated with Cox regression and 95 % CI. If the 95 % CI interval does not include 1·00, the results are statistically significant (two-tailed P<0·05).



 A direct association was also found between commercial baked goods consumption and depression although no linear relationship was found in any of the four models (Table 3). The HR (95 % CI) for successive quintiles of consumption were 1·00 (reference), 1·44 (1·06, 1·95), 1·40 (1·01, 1·94), 1·15 (0·82, 1·61) and 1·43 (1·06, 1·93). When the analyses were repeated after merging participants belonging to the four upper quintiles (Q2–Q5) of consumption and comparing them with those participants with the lowest consumption, the results did not change. The HR for the Q2–Q5 v. Q1 in model 2 adjusted for the main potential confounders was 1·38 (95 % CI 1·06, 1·80).
Table 3 Association between consumption of commercial baked goods (muffins, doughnuts, croissants and other similar) and depressionFootnote *; SUN Project (Seguimiento Universidad de Navarra – University of Navarra Follow-up), Spain

[image: ]

 Q1–Q5, quintiles of consumption; HR, hazard ratio; Ref., reference category.

 Model 1: adjusted for sex and stratified for age.

 Model 2: additionally adjusted for smoking (no response, non-smoker, former smoker and current smoker), leisure-time physical activity (metabolic equivalent score), total energy intake (kJ/d) and BMI (kg/m2).

 Model 3: As model 2 additionally adjusted for fast-food consumption.

 Model 4: As model 2 additionally adjusted for healthy food items consumption.

* HR estimated with Cox regression and 95 % CI. If the 95 % CI interval does not include 1·00, the results are statistically significant (two-tailed P < 0·05).



 We summed the quintile value for both items (fast food and commercial baked goods) to collapse the two constructs into one unhealthy diet variable (range: 2 to 10). We built three categories with this new variable (<4, 4–8, >8) and the multivariable-adjusted HR (95 % CI) of incident depression for each of these categories were 1·00 (reference), 1·02 (0·78, 1·33) and 1·49 (1·08, 2·06), P for trend = 0·02 (data not shown in the tables).
 Additional adjustment for the consumption of healthy food items did not change the reported associations (model 4, Tables 2 and 3). Neither did the results change when some correlates of health consciousness or proxies of an overall healthier lifestyle were considered as possible confounders (data not shown).
 To avoid a possible reverse causation bias (i.e. participants who were subclinically depressed at baseline could change their diet or the reporting of their diet as a consequence of a pre-existing undiagnosed depression), the analyses were repeated after excluding those cases of depression reported in the first 6, 12, 18 or 24 months of follow-up. In these analyses, only a little attenuation of the associations was observed. The percentage of change in the magnitude of the associations ranged from 0·6 % (after excluding those participants diagnosed in the first 6 months of follow-up) to 7·9 % (after excluding those diagnosed in the first 12 months of follow-up) for the comparison between the highest (Q5) and the lowest (Q1) fast-food consumption quintile. In the case of commercial baked goods and for the comparison between Q2–Q5 and Q1 of consumption, the percentage of change ranged from 1·2 % (when those participants diagnosed in the first 6 months of follow-up were excluded) to 13·6 % (after excluding participants diagnosed in the first 2 years of follow-up).

 Discussion
 The present study showed a positive dose–response relationship between the consumption of fast food and the risk of depression. Moreover, consumption of commercial baked goods was also positively associated to depressive disorders but not linearly.
 To our knowledge, only one prospective study has analysed the effect of fast-food or commercial baked goods consumption on depression risk, obtaining similar results to those reported by our group. Akbaraly et al. found a direct and significant association between the adherence to a ‘processed food pattern’ and depressive symptoms using the CES-D scale after 5 years of follow-up(Reference Akbaraly, Brunner and Ferrie16).
 The Western dietary pattern, a food pattern described in several large American cohort studies(Reference Hu, Rimm and Smith-Warner22), is very close to the processed food pattern used by Akbaraly et al.(Reference Akbaraly, Brunner and Ferrie16) and to the Western diet described by Jacka et al.(Reference Jacka, Pasco and Mykletun13). This pattern has been associated with higher CVD risk and worse levels of biomarkers of endothelial dysfunction and inflammation(Reference Hu, Rimm and Smith-Warner22–Reference Fung, Rimm and Spiegelman25). Moreover, physiological and biological links between CVD, inflammation and depressive disorders have been repeatedly suggested(Reference Hamer and Chida26, Reference Vaccarino, Johnson and Sheps27). Therefore, it is plausible that some mechanisms implicated in the genesis of CVD could be also shared by depression.
 The high content of trans unsaturated fatty acids (TFA) in bakery and processed foods is probably an important contributor to the adverse effects of these dietary patterns(Reference Fernández-San Juan28, Reference Ascherio, Katan and Zock29). The adverse effects of TFA on CVD are thought to be mediated by increases in plasma concentrations of LDL-cholesterol, reductions in HDL-cholesterol, pro-inflammatory changes, endothelial dysfunction and, possibly, also by insulin resistance and displacement of essential fatty acids from membranes(Reference Brouwer, Wanders and Katan30–Reference Mozaffarian, Aro and Willett32). Since depression is associated with a low-grade inflammatory status, endothelial dysfunction, worse lipid profiles and impaired insulin and glucose homeostasis(Reference Su, Miller and Snieder33–Reference Zeman, Jirak and Jachymova36), the detrimental biological modifications caused by TFA with respect to CVD risk could also be responsible for a harmful effect of consumption of fast food and commercial baked goods on depression risk.
 Commercial baked goods are also rich in carbohydrates. Abundant evidence exists regarding the role of carbohydrate and protein intakes on plasma concentrations of tryptophan and of large neutral amino acids (LNAA). Brain concentrations of tryptophan (serotonin's essential amino acid precursor) depend both on plasma tryptophan and on plasma concentration of LNAA which compete with tryptophan for blood–brain barrier transport. Several studies have found a higher decrease in plasma tryptophan than in plasma LNAA after the ingestion of a meal rich in proteins or in proteins plus fats(Reference Wurtman, Wurtman and Regan37). Contrarily, carbohydrate meals, specially those containing carbohydrates with a high glycaemic index (GI), have been associated, though insulin secretion, with increases in the plasma tryptophan:LNAA ratio(Reference Wurtman, Wurtman and Regan37). Several experimental studies have suggested that a variation of 50 % in the plasma tryptophan:LNAA ratio is sufficient to change significantly the release of serotonin(Reference Fernstrom and Wurtman38).
 In an apparent contradiction with our previous explanation, some authors have defended that carbohydrate intake could improve mood or even relieve depression(Reference Christensen and Pettijohn39). However, such effects seem to be mediated through psychological mechanisms and not through the nutritional properties of carbohydrates. The intake of a high-carbohydrate diet or a diet with a high GI or glycaemic load (GL) has been associated in the short term with rapid and immediate changes in serotonin levels and consequently with a relief of some psychological symptoms (e.g. in premenstrual syndrome)(Reference Murakami, Sasaki and Takahashi40). However, these results cannot be directly extrapolated to a disease with a longer course and a longer induction period such as the depressive disorder. Actually, low-GI and/or low-GL diets have been associated with a reduced risk of CHD(Reference Barclay, Petocz and McMillan-Price41), conditions with a similar course and probably with similar induction period as depression. The most likely biological explanation for this similarity might be related to endothelial dysfunction or low-grade inflammation. In fact, low-GI diets have been also associated with a lower level of pro-inflammatory cytokines and a better lipid profile(Reference Levitan, Cook and Stampfer42).
 In the present analysis, although both fast food and commercial bakery goods contributed to depression risk, the role of each group of foods seemed to be quite different. Whereas fast-food consumption apparently increased the risk of depression linearly, the trend for commercial bakery goods suggested a threshold effect. Differences in composition of each of these foods could explain the reported results. The main sources of TFA in our cohort, in addition to some natural sources, are commercial bakery goods, margarine, pizza, croquets and fast-food hamburgers. So, the detrimental effect of these products could be explained by the high content in TFA of fast food and commercial bakery goods. Nevertheless, diet–depression relationships could differ because of the differences in carbohydrate and SFA contents of fast food and commercial bakery goods. In fact, some studies have suggested that high-fat, low-carbohydrate ketogenic diets can disrupt cognition(Reference Zhao, Stafstrom and Fu43). Diets rich in saturated or total fats can increase free radical production and promote pro-inflammatory states(Reference Pistell, Morrison and Gupta44, Reference Wu, Ying and Gomez-Pinilla45). These diets induced oxidative damage and inflammation is associated with reduced expression of BDNF (brain-derived neurotrophic factor), lower neuronal plasticity and poorer cognitive ability in animal models(Reference Wu, Ying and Gomez-Pinilla45). BDNF is a neurotrophin related to several actions such as synaptic plasticity, neuronal survival and differentiation. Moreover, its levels have been reduced among depressed patients(Reference Bocchio-Chiavetto, Bagnardi and Zanardini46).
 Some potential limitations of the study need to be addressed. Self-reporting of a clinical diagnosis or the use of medication was used a criterion to establish depression. Our validation study found low sensitivity (0·37) but very high specificity (0·96) for the self-reported diagnosis of depression(Reference Sanchez-Villegas, Schlatter and Ortuno19). Theoretically, with perfect specificity, non-differential sensitivity of disease misclassification will not bias the relative risk estimate(Reference Greenland and Lash47). Similarly, although the validity and reliability of the FFQ have been evaluated(Reference Fernández-Ballart, Piñol and Zazpe18), some degree of misclassification may exist in the dietary assessment. However, the misclassification being more probably non-differential, the bias will be probably towards the null. Moreover, only some food items (i.e. hamburgers, sausages and pizza) were used to assess the consumption of total fast food and commercial baked goods in our cohort. Since the consumption of other food items of fast food and commercial bakery goods is very low in our population, we do not consider that the exclusion of other food items has led to a measurement error. Although the prevalence of reported stress (diagnosed stress disorder) in our sample was really low (eight cases at baseline), some minor degree of subclinical stress might be more prevalent and it could partially explain our reported results. However, we controlled for a wide variety of potential confounders that are likely to be related to subclinical levels of stress and the results were robust. In this line of thought, another potential concern might be that participants with subclinical depression at the beginning of the study may have changed their food habits because of their mood disorder. In fact, when we excluded those cases of depression diagnosed during the first 2 years of follow-up, the magnitude of the associations was attenuated. However, although non-significant, the point estimate for the increment of risk associated with high consumption of fast food and commercial baked goods remained around 30 %. We acknowledge that we did not account for any variation in dietary intake during the follow-up period; diet was only collected at baseline, and some of the cases of depression were reported after 8 years of follow-up. For that reason, the induction period for a diet effect might be shorter than the time of follow-up of these late cases. Further studies are needed to complete this assessment using repeated measurements of diet. Finally, the lack of control of several potential confounders related to psychological features cautions about the interpretation of the findings. Several strengths of our study also deserve to be mentioned. They include its large sample size, its prospective design and the long-term follow-up, the multiple adjustments of our estimates for a variety of major potential confounders, the existence of published validation studies of our assessments, and the restriction to highly educated participants who are able to provide more reliable information.
 In conclusion, our results show a potentially detrimental association between the consumption of fast food or commercial baked goods and the risk of depression. Thus, public health nutrition policies should take into account the detrimental effects of these kinds of products not only on CVD and its related risk factors but also on mental health. The legally permitted content of TFA in fast food and/or commercial bakery goods should be reviewed.
 Nevertheless, replication of these findings in other study populations is required in order to confirm the reported associations and to be able to make public health recommendations.
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 Fig. 1 Flowchart of participants in the present analysis; SUN Project (Seguimiento Universidad de Navarra – University of Navarra Follow-up), Spain (*CVD = myocardial infarction, stroke, atrial fibrillation, paroxysmal tachycardia, coronary artery bypass grafting or other revascularization procedures, heart failure, aortic aneurism, pulmonary embolism or peripheral venous thrombosis)
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 Table 1 Baseline characteristics of the participants according to extreme quintiles of fast-food and commercial baked goods consumption*; SUN Project (Seguimiento Universidad de Navarra – University of Navarra Follow-up), Spain
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 Table 2 Association between consumption of fast food (hamburgers, sausages, pizza) and depression*; SUN Project (Seguimiento Universidad de Navarra – University of Navarra Follow-up), Spain
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 Table 3 Association between consumption of commercial baked goods (muffins, doughnuts, croissants and other similar) and depression*; SUN Project (Seguimiento Universidad de Navarra – University of Navarra Follow-up), Spain

 

 

         



 
 [image: alt] 
 
 



 You have 
Access
 
 	182
	Cited by


 

   




 Cited by

 
 Loading...


 [image: alt]   


 













Cited by





	


[image: Crossref logo]
182




	


[image: Google Scholar logo]















Crossref Citations




[image: Crossref logo]





This article has been cited by the following publications. This list is generated based on data provided by
Crossref.









Arnold, L. Eugene
Lofthouse, Nicholas
and
Hurt, Elizabeth
2012.
Artificial Food Colors and Attention-Deficit/Hyperactivity Symptoms: Conclusions to Dye for.
Neurotherapeutics,
Vol. 9,
Issue. 3,
p.
599.


	CrossRef
	Google Scholar






Jacka, Felice N
Mykletun, Arnstein
and
Berk, Michael
2012.
Moving towards a population health approach to the primary prevention of common mental disorders.
BMC Medicine,
Vol. 10,
Issue. 1,


	CrossRef
	Google Scholar






Ekmekcioglu, Cem
2012.
Are proinflammatory cytokines involved in an increased risk for depression by unhealthy diets?.
Medical Hypotheses,
Vol. 78,
Issue. 2,
p.
337.


	CrossRef
	Google Scholar






Muftuoglu, Selen
Kiziltan, Gul
and
Akcil, Mehtap
2012.
Food Cravings, Nutritional Status and Physical Activity in Patients with Major Depression in Turkey.
European Journal of Psychology and Educational Research,
Vol. 1,
Issue. 2,
p.
61.


	CrossRef
	Google Scholar






Casazza, K.
and
Allison, D. B.
2012.
Stagnation in the clinical, community and public health domain of obesity: the need for probative research.
Clinical Obesity,
Vol. 2,
Issue. 3-4,
p.
83.


	CrossRef
	Google Scholar






Bested, Alison C
Logan, Alan C
and
Selhub, Eva M
2013.
Intestinal microbiota, probiotics and mental health: from Metchnikoff to modern advances: Part II – contemporary contextual research.
Gut Pathogens,
Vol. 5,
Issue. 1,


	CrossRef
	Google Scholar






Lopresti, Adrian L.
and
Drummond, Peter D.
2013.
Obesity and psychiatric disorders: Commonalities in dysregulated biological pathways and their implications for treatment.
Progress in Neuro-Psychopharmacology and Biological Psychiatry,
Vol. 45,
Issue. ,
p.
92.


	CrossRef
	Google Scholar






Sánchez-Villegas, Almudena
Martínez-González, Miguel Angel
Estruch, Ramón
Salas-Salvadó, Jordi
Corella, Dolores
Covas, Maria Isabel
Arós, Fernando
Romaguera, Dora
Gómez-Gracia, Enrique
Lapetra, José
Pintó, Xavier
Martínez, Jose Alfredo
Lamuela-Raventós, Rosa María
Ros, Emilio
Gea, Alfredo
Wärnberg, Julia
and
Serra-Majem, Lluis
2013.
Mediterranean dietary pattern and depression: the PREDIMED randomized trial.
BMC Medicine,
Vol. 11,
Issue. 1,


	CrossRef
	Google Scholar






Quirk, Shae E
Williams, Lana J
O’Neil, Adrienne
Pasco, Julie A
Jacka, Felice N
Housden, Siobhan
Berk, Michael
and
Brennan, Sharon L
2013.
The association between diet quality, dietary patterns and depression in adults: a systematic review.
BMC Psychiatry,
Vol. 13,
Issue. 1,


	CrossRef
	Google Scholar






Haghighatdoost, Fahimeh
and
Azadbakht, Leila
2013.
Dietary Treatment Options for Depression among Diabetic Patient, Focusing on Macronutrients.
Journal of Diabetes Research,
Vol. 2013,
Issue. ,
p.
1.


	CrossRef
	Google Scholar






Rienks, J
Dobson, A J
and
Mishra, G D
2013.
Mediterranean dietary pattern and prevalence and incidence of depressive symptoms in mid-aged women: results from a large community-based prospective study.
European Journal of Clinical Nutrition,
Vol. 67,
Issue. 1,
p.
75.


	CrossRef
	Google Scholar






Rucklidge, Julia J
and
Kaplan, Bonnie J
2013.
Broad-spectrum micronutrient formulas for the treatment of psychiatric symptoms: a systematic review.
Expert Review of Neurotherapeutics,
Vol. 13,
Issue. 1,
p.
49.


	CrossRef
	Google Scholar






Berk, Michael
Williams, Lana J
Jacka, Felice N
O’Neil, Adrienne
Pasco, Julie A
Moylan, Steven
Allen, Nicholas B
Stuart, Amanda L
Hayley, Amie C
Byrne, Michelle L
and
Maes, Michael
2013.
So depression is an inflammatory disease, but where does the inflammation come from?.
BMC Medicine,
Vol. 11,
Issue. 1,


	CrossRef
	Google Scholar






Sanchez-Villegas, Almudena
and
Martínez-González, Miguel A
2013.
Diet, a new target to prevent depression?.
BMC Medicine,
Vol. 11,
Issue. 1,


	CrossRef
	Google Scholar






Jacka, Felice N.
Rothon, Catherine
Taylor, Stephanie
Berk, Michael
and
Stansfeld, Stephen A.
2013.
Diet quality and mental health problems in adolescents from East London: a prospective study.
Social Psychiatry and Psychiatric Epidemiology,
Vol. 48,
Issue. 8,
p.
1297.


	CrossRef
	Google Scholar






Lopresti, Adrian L.
Hood, Sean D.
and
Drummond, Peter D.
2013.
A review of lifestyle factors that contribute to important pathways associated with major depression: Diet, sleep and exercise.
Journal of Affective Disorders,
Vol. 148,
Issue. 1,
p.
12.


	CrossRef
	Google Scholar






Mooreville, Mira
Shomaker, Lauren B.
Reina, Samantha A.
Hannallah, Louise M.
Adelyn Cohen, L.
Courville, Amber B.
Kozlosky, Merel
Brady, Sheila M.
Condarco, Tania
Yanovski, Susan Z.
Tanofsky-Kraff, Marian
and
Yanovski, Jack A.
2014.
Depressive symptoms and observed eating in youth.
Appetite,
Vol. 75,
Issue. ,
p.
141.


	CrossRef
	Google Scholar






El Ansari, Walid
Adetunji, Hamed
and
Oskrochi, Reza
2014.
Food and Mental Health: Relationship between Food and Perceived Stress and Depressive Symptoms among University Students in the United Kingdom.
Central European Journal of Public Health,
Vol. 22,
Issue. 2,
p.
90.


	CrossRef
	Google Scholar






Rossetti, Clara
Halfon, Olivier
and
Boutrel, Benjamin
2014.
Controversies about a common etiology for eating and mood disorders.
Frontiers in Psychology,
Vol. 5,
Issue. ,


	CrossRef
	Google Scholar






Tavakkoli Kakhki, Mandana
Motavasselian, Malihe
Mosaddegh, Mahmoud
Esfehani, Mohammad Mahdi
Kamalinejad, Mohammad
and
Nematy, Mohsen
2014.
Food-Based Strategies for Depression Management From Iranian Traditional Medicine Resources.
Iranian Red Crescent Medical Journal,
Vol. 16,
Issue. 2,


	CrossRef
	Google Scholar





Download full list
















Google Scholar Citations

View all Google Scholar citations
for this article.














 

×






	Librarians
	Authors
	Publishing partners
	Agents
	Corporates








	

Additional Information











	Accessibility
	Our blog
	News
	Contact and help
	Cambridge Core legal notices
	Feedback
	Sitemap



Select your country preference



[image: US]
Afghanistan
Aland Islands
Albania
Algeria
American Samoa
Andorra
Angola
Anguilla
Antarctica
Antigua and Barbuda
Argentina
Armenia
Aruba
Australia
Austria
Azerbaijan
Bahamas
Bahrain
Bangladesh
Barbados
Belarus
Belgium
Belize
Benin
Bermuda
Bhutan
Bolivia
Bosnia and Herzegovina
Botswana
Bouvet Island
Brazil
British Indian Ocean Territory
Brunei Darussalam
Bulgaria
Burkina Faso
Burundi
Cambodia
Cameroon
Canada
Cape Verde
Cayman Islands
Central African Republic
Chad
Channel Islands, Isle of Man
Chile
China
Christmas Island
Cocos (Keeling) Islands
Colombia
Comoros
Congo
Congo, The Democratic Republic of the
Cook Islands
Costa Rica
Cote D'Ivoire
Croatia
Cuba
Cyprus
Czech Republic
Denmark
Djibouti
Dominica
Dominican Republic
East Timor
Ecuador
Egypt
El Salvador
Equatorial Guinea
Eritrea
Estonia
Ethiopia
Falkland Islands (Malvinas)
Faroe Islands
Fiji
Finland
France
French Guiana
French Polynesia
French Southern Territories
Gabon
Gambia
Georgia
Germany
Ghana
Gibraltar
Greece
Greenland
Grenada
Guadeloupe
Guam
Guatemala
Guernsey
Guinea
Guinea-bissau
Guyana
Haiti
Heard and Mc Donald Islands
Honduras
Hong Kong
Hungary
Iceland
India
Indonesia
Iran, Islamic Republic of
Iraq
Ireland
Israel
Italy
Jamaica
Japan
Jersey
Jordan
Kazakhstan
Kenya
Kiribati
Korea, Democratic People's Republic of
Korea, Republic of
Kuwait
Kyrgyzstan
Lao People's Democratic Republic
Latvia
Lebanon
Lesotho
Liberia
Libyan Arab Jamahiriya
Liechtenstein
Lithuania
Luxembourg
Macau
Macedonia
Madagascar
Malawi
Malaysia
Maldives
Mali
Malta
Marshall Islands
Martinique
Mauritania
Mauritius
Mayotte
Mexico
Micronesia, Federated States of
Moldova, Republic of
Monaco
Mongolia
Montenegro
Montserrat
Morocco
Mozambique
Myanmar
Namibia
Nauru
Nepal
Netherlands
Netherlands Antilles
New Caledonia
New Zealand
Nicaragua
Niger
Nigeria
Niue
Norfolk Island
Northern Mariana Islands
Norway
Oman
Pakistan
Palau
Palestinian Territory, Occupied
Panama
Papua New Guinea
Paraguay
Peru
Philippines
Pitcairn
Poland
Portugal
Puerto Rico
Qatar
Reunion
Romania
Russian Federation
Rwanda
Saint Kitts and Nevis
Saint Lucia
Saint Vincent and the Grenadines
Samoa
San Marino
Sao Tome and Principe
Saudi Arabia
Senegal
Serbia
Seychelles
Sierra Leone
Singapore
Slovakia
Slovenia
Solomon Islands
Somalia
South Africa
South Georgia and the South Sandwich Islands
Spain
Sri Lanka
St. Helena
St. Pierre and Miquelon
Sudan
Suriname
Svalbard and Jan Mayen Islands
Swaziland
Sweden
Switzerland
Syrian Arab Republic
Taiwan
Tajikistan
Tanzania, United Republic of
Thailand
Togo
Tokelau
Tonga
Trinidad and Tobago
Tunisia
Türkiye
Turkmenistan
Turks and Caicos Islands
Tuvalu
Uganda
Ukraine
United Arab Emirates
United Kingdom
United States
United States Minor Outlying Islands
United States Virgin Islands
Uruguay
Uzbekistan
Vanuatu
Vatican City
Venezuela
Vietnam
Virgin Islands (British)
Wallis and Futuna Islands
Western Sahara
Yemen
Zambia
Zimbabwe









Join us online

	









	









	









	









	


























	

Legal Information










	


[image: Cambridge University Press]






	Rights & Permissions
	Copyright
	Privacy Notice
	Terms of use
	Cookies Policy
	
© Cambridge University Press 2024

	Back to top













	
© Cambridge University Press 2024

	Back to top












































Cancel

Confirm





×





















Save article to Kindle






To save this article to your Kindle, first ensure coreplatform@cambridge.org is added to your Approved Personal Document E-mail List under your Personal Document Settings on the Manage Your Content and Devices page of your Amazon account. Then enter the ‘name’ part of your Kindle email address below.
Find out more about saving to your Kindle.



Note you can select to save to either the @free.kindle.com or @kindle.com variations. ‘@free.kindle.com’ emails are free but can only be saved to your device when it is connected to wi-fi. ‘@kindle.com’ emails can be delivered even when you are not connected to wi-fi, but note that service fees apply.



Find out more about the Kindle Personal Document Service.








Fast-food and commercial baked goods consumption and the risk of depression








	Volume 15, Issue 3
	
Almudena Sánchez-Villegas (a1) (a2), Estefania Toledo (a2), Jokin de Irala (a2), Miguel Ruiz-Canela (a2), Jorge Pla-Vidal (a3) and Miguel A Martínez-González (a2)

	DOI: https://doi.org/10.1017/S1368980011001856





 








Your Kindle email address




Please provide your Kindle email.



@free.kindle.com
@kindle.com (service fees apply)









Available formats

 PDF

Please select a format to save.

 







By using this service, you agree that you will only keep content for personal use, and will not openly distribute them via Dropbox, Google Drive or other file sharing services
Please confirm that you accept the terms of use.















Cancel




Save














×




Save article to Dropbox







To save this article to your Dropbox account, please select one or more formats and confirm that you agree to abide by our usage policies. If this is the first time you used this feature, you will be asked to authorise Cambridge Core to connect with your Dropbox account.
Find out more about saving content to Dropbox.

 





Fast-food and commercial baked goods consumption and the risk of depression








	Volume 15, Issue 3
	
Almudena Sánchez-Villegas (a1) (a2), Estefania Toledo (a2), Jokin de Irala (a2), Miguel Ruiz-Canela (a2), Jorge Pla-Vidal (a3) and Miguel A Martínez-González (a2)

	DOI: https://doi.org/10.1017/S1368980011001856





 









Available formats

 PDF

Please select a format to save.

 







By using this service, you agree that you will only keep content for personal use, and will not openly distribute them via Dropbox, Google Drive or other file sharing services
Please confirm that you accept the terms of use.















Cancel




Save














×




Save article to Google Drive







To save this article to your Google Drive account, please select one or more formats and confirm that you agree to abide by our usage policies. If this is the first time you used this feature, you will be asked to authorise Cambridge Core to connect with your Google Drive account.
Find out more about saving content to Google Drive.

 





Fast-food and commercial baked goods consumption and the risk of depression








	Volume 15, Issue 3
	
Almudena Sánchez-Villegas (a1) (a2), Estefania Toledo (a2), Jokin de Irala (a2), Miguel Ruiz-Canela (a2), Jorge Pla-Vidal (a3) and Miguel A Martínez-González (a2)

	DOI: https://doi.org/10.1017/S1368980011001856





 









Available formats

 PDF

Please select a format to save.

 







By using this service, you agree that you will only keep content for personal use, and will not openly distribute them via Dropbox, Google Drive or other file sharing services
Please confirm that you accept the terms of use.















Cancel




Save














×



×



Reply to:

Submit a response













Title *

Please enter a title for your response.







Contents *


Contents help










Close Contents help









 



- No HTML tags allowed
- Web page URLs will display as text only
- Lines and paragraphs break automatically
- Attachments, images or tables are not permitted




Please enter your response.









Your details









First name *

Please enter your first name.




Last name *

Please enter your last name.




Email *


Email help










Close Email help









 



Your email address will be used in order to notify you when your comment has been reviewed by the moderator and in case the author(s) of the article or the moderator need to contact you directly.




Please enter a valid email address.






Occupation

Please enter your occupation.




Affiliation

Please enter any affiliation.















You have entered the maximum number of contributors






Conflicting interests








Do you have any conflicting interests? *

Conflicting interests help











Close Conflicting interests help









 



Please list any fees and grants from, employment by, consultancy for, shared ownership in or any close relationship with, at any time over the preceding 36 months, any organisation whose interests may be affected by the publication of the response. Please also list any non-financial associations or interests (personal, professional, political, institutional, religious or other) that a reasonable reader would want to know about in relation to the submitted work. This pertains to all the authors of the piece, their spouses or partners.





 Yes


 No




More information *

Please enter details of the conflict of interest or select 'No'.









  Please tick the box to confirm you agree to our Terms of use. *


Please accept terms of use.









  Please tick the box to confirm you agree that your name, comment and conflicts of interest (if accepted) will be visible on the website and your comment may be printed in the journal at the Editor’s discretion. *


Please confirm you agree that your details will be displayed.


















