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Abstract
Background: Stress has been considered as a highly common disorder that has a complicated relation with dietary intake and has been
linked with both increased and decreased dietary intake.
Objective: This study was conducted to assess the association between food consumption and stress levels in an Iranian adult population.
Methods: In this cross-sectional study, data from the third phase of Isfahan Healthy Heart Program (IHHP) that was conducted for cardioYDVFXODUGLVHDVHVSUHYHQWLRQDQGKHDOWKSURPRWLRQZHUHXVHG1LQHWKRXVDQG¿YHKXQGUHGIRUW\QLQHDGXOWVDJHG\HDUVSDUWLFLSDWHG
in the study. Dietary habits were assessed by a 49- item Food Frequency Questionnaire (FFQ). Stress levels were assessed by General
Health Questionnaire-12 (GHQ-12). The participants were separated on the basis of their stress levels into two groups as the low- and
high- stress groups.
Results: ,QGLYLGXDOVLQWKHORZVWUHVVJURXSZHUHVLJQL¿FDQWO\\RXQJHUDQGWHQGHGWRKDYHKLJKHUSK\VLFDODFWLYLW\DQGHGXFDWLRQOHYHO
lower LDL cholesterol, and were less likely to be current smokers. Dietary intake of unsaturated oils, grains, fruits, vegetables, meat, and
GDLU\SURGXFWVZDVVLJQL¿FDQWO\KLJKHULQWKHORZVWUHVVJURXSZKHUHDVGLHWDU\LQWDNHRIVDWXUDWHGRLOVZDVVLJQL¿FDQWO\ORZHUPRUHRYHU
*OREDO'LHWDU\,QGH[ *', ZDVORZHULQWKHORZVWUHVVJURXS:HIRXQGDVLJQL¿FDQWSRVLWLYHDVVRFLDWLRQEHWZHHQVWUHVVOHYHO*', 25
&,± DQGVDWXUDWHGRLOV 25&,± DQGLQYHUVHDVVRFLDWLRQEHWZHHQVWUHVVOHYHODQGLQWDNHRI
XQVDWXUDWHGRLOV 25&,± IUXLWVDQGYHJHWDEOHV 25&,± PHDW 25&,±
 DQGGDLU\SURGXFWV 25&,± DIWHUDGMXVWPHQWVEDVHGRQVH[DJHVPRNLQJDQGSK\VLFDODFWLYLW\
Conclusion: 2XUUHVXOWVVKRZHGDVLJQL¿FDQWSRVLWLYHDVVRFLDWLRQEHWZHHQGLHWDU\LQWDNHDQGVWUHVV:HPXVWKDYHDVSHFLDODWWHQWLRQ
to dietary intake in stress management program of high- stress individuals, and in dietary recommendations, psychologic aspects should
be considered. However, prospective longitudinal studies are needed to assess the causal relationship between stress and dietary factors.
Keywords: Diet and food groups, stress level
Cite this article as: 5RRKDI]D+6DUUDI]DGHJDQ16DGHJKL05D¿HLDQ.RSDHL06DMMDGL)6KDULI]DGHK*.KRVUDYL%RURXMHQL+7KHDVVRFLDWLRQEHWZHHQVWUHVV
levels and food consumption among Iranian population. Arch Iran Med. 2013; 16(3): 145 – 148.

of changes in appetite and diet.5
Stress, at least temporarily, leads to biologic changes expected
nxiety, stress, and depression are highly common chronic to decrease dietary intake and delay gastric emptying6 and consediseases.1 Stress, as a persistent factor in daily life, seri- quently may lead to other behavioral changes such as, preference
RXVO\ LQÀXHQFHV WKH GHYHORSPHQW DQG SHUIRUPDQFH 6H- for high-energy foods like fat and sweet7,8 and hyperphagia.9 Nevvere stress exposure or long time stress spoils mechanisms of ho- ertheless, stress has been linked with both increased or decreased
meostasis, affects body functions, and plays an important role in dietary intake,10 EXWWKHUHDUHVWXGLHVWKDWFRXOGQ¶W¿QGDQ\GLIIHUthe pathogenesis of most of psychiatric disorders.2 Growing evi- ences in food consumption as a result of different levels of stress.11
GHQFHLOOXVWUDWHGWKDWVWUHVVLQÀXHQFHVKHDOWKE\LWVGLUHFWELRORJLF These controversial results may be related to the characteristic of
effects and also by its indirect health behavior changes.3,4 One of the stressor; for instance, mild stress may lead to hyperphagia,
the behavioral changes is food choice that affects health as a result whereas severe stress induces hypophagia.9 Individuals could use
food for nourishment and also as a tool to manage temperament,
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most of the previous studies were accomplished on clinical or
subclinical populations19,20 and there is little information about the
association between stress and food consumption at the general
population level specially in the region of the Middle East including Iran. Thus, this study was conducted to investigate the association between stress levels and consumption of different variety
of food in central Iran.

Patients and Methods
Participants
Data from the third phase of Isfahan Healthy Heart Program
(IHHP) were used for this cross-sectional study. The IHHP, as a
community-based program, was conducted by Isfahan CardiovasFXODU5HVHDUFK,QVWLWXWHDQG,VIDKDQ3URYLQFLDO+HDOWK2I¿FHIRU
Cardiovascular Prevention and Control and Healthy Lifestyle Promotion. Individuals from three provincial cities of Isfahan, Arak,
and Najafabad were selected based on multistage cluster random
sampling method. Further information about IHHP and sampling
process are provided elsewhere.21 Inclusion criteria consisted of
having dietary and anthropometric information, plasma glucose,
OLSLGSUR¿OHVDQGRWKHUYDULDEOHVDQGKDYLQJSUHYLRXVKLVWRU\RI
chronic diseases and taking medications were considered as our
excluding criteria. For each of the 9,549 adult participants who
aged 18 years and above, a signed written informed consent was
provided. This study was ethically approved by Isfahan University of Medical Sciences Ethics Committee and other related national organizations.

PHDW DQGPRQWKO\ HJ¿VK DQGWKHQFRQYHUWHGWRGDLO\LQWDNHV
for current analysis. Quality of the diet was evaluated by Global
Dietary Index (GDI), on the basis of average score for questions
concerning dietary intake; lower GDI shows better dietary habits.
Biochemical Assessment
After an overnight fasting, biologic tests including fasting plasma glucose (FPG), serum total cholesterol, HDL and LDL cholesterol, and triglyceride levels were measured in Isfahan Cardiovascular Research Institute central laboratory.
Statistical Methods
We used Statistical Package for Social Science (SPSS Inc., Chicago IL. Version 15.0) for all statistical analyses. Independent
sample Student’s t-test was used to compare means of continuous
variables between the low-and high- stress groups. We applied
chi-square test for comparing categoric variables between the
low- and high- stress groups. To explore the association between
food intake and stress levels, we used logistic regression analysis
LQGLIIHUHQWPRGHOV,QWKH¿UVWPRGHOZHDGMXVWHGIRUDJHDQG
sex, and then further adjustments for physical activity and smoking were made. All models were done by treating the low- stress
group as a reference.

Results

Characteristics of the study participants and cardiovascular risk
factors separated by stress levels are shown in Table 1. Individuals in the low- stress group were younger (P < 0.05) and tended
Measurements
to have higher physical activity (P < 0.0001) and education level
Data regarding the socioeconomic, demographic, medical his- (P < 0.05), lower LDL cholesterol, and were less likely to be curtory, physical activity, as well as smoking habits were collected by rent smokers (P < 0.05) as compared to those in the high- stress
trained interviewers using a pretested questionnaire.21 Weight and JURXS1RVLJQL¿FDQWGLIIHUHQFHVZHUHIRXQGLQWKH%0,ZDLVW
height were measured in bare foot and light clothing. Body mass circumference, waist to hip ratio, and other biochemical paramindex (BMI) was calculated as weight in kilogram divided by the eters between the low- and high- stress groups. Dietary intake
square of height (kg/m2). Blood pressure was taken twice after a of the study participants separated by stress levels are provided
¿YHPLQXWHUHVWLQDVHDWHGSRVLWLRQDQGWKHDYHUDJHZDVFRQVLG- in Table 2. Dietary intake of unsaturated oils, grains, fruits, vegHUHGDV¿QDOEORRGSUHVVXUH3K\VLFDODFWLYLW\ZDVPHDVXUHGDF- etables, meat, and dairy products was higher in the low- stress
cording to the duration of all types of physical activity per day as group whereas dietary intake of saturated oils was lower; moreover, GDI was lower in the low- stress group as compared with
metabolic equivalents (mets).
WKHKLJKVWUHVVJURXS YVS 7KH
crude and multivariate adjusted odds ratio for dietary intake of the
Psychologic Stress
A12-item General Health Questionnaire (GHQ-12) as a well- study participants separated by stress levels are shown in Table
known diagnostic means was used to assess psychologic stress.22 $OWKRXJKZHIDLOHGWR¿QGDQ\DVVRFLDWLRQEHWZHHQGLHWDU\LQOn the basis of the existing evidence this questionnaire is consis- take of carbohydrate- rich foods and grains, in crude models we
WHQWDQGUHOLDEOH &URQEDFK¶VDOSKDFRHI¿FLHQW  LQJHQHUDO UHDFKHGDVLJQL¿FDQWSRVLWLYHDVVRFLDWLRQEHWZHHQVWUHVVOHYHODQG
population screening.23 A four-point scale including less than usu- GDI and saturated oils (OR: 1.24; 95% CI: 1.14 – 1.35). On the
al, no more than usual, rather more than usual, and much more than contrary, we found inverse associations between stress level and
usual was used to evaluate each item and the scoring system in the intake of unsaturated oils (OR: 0.84; 95% CI: 0.77 – 0.91), fruits
current study was GHQ score (0-0-1-1) method. By this method and vegetables (OR: 0.83; 95% CI: 0.76 – 0.90), meat (OR: 0.88;
each person would score from 0 to 12 points and individual, having 95%CI: 0.82 – 0.97), and dairy products (OR: 0.88; 95%CI: 0.81
– 0.96) even after control for potential confounders such as age,
score of 4 or higher, was categorized as high- stress level.
sex, smoking, and physical activity.
Dietary Habits
A 49- item Food Frequency Questionnaire (FFQ) was used by
Discussion
expert technicians to assess dietary intakes of the individuals.
0HGLFDO (GXFDWLRQ 'HYHORSPHQW &HQWHU FRQ¿UPHG WKH YDOLGLW\
7KH LQÀXHQFH RI GLIIHUHQW GLHWDU\ LQWDNH RQ VWUHVV OHYHOV LV DQ
of this FFQ before being used.24 Consumption frequency and attractive issue in health-related behavior investigations. In the
the portion size of each food item during the previous year were FXUUHQW FURVVVHFWLRQDO VWXG\ ZH IRXQG VLJQL¿FDQW DVVRFLDWLRQV
individually asked and presented daily (e.g. bread), weekly (e.g. between stress and consumption of some food groups such as
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Table1. Characteristics of the study participants and cardiovascular risk factors based on stress levels*
Stress levels
Variables
P**
Low stress
High stress
Age (years)
38.41 ± 15.19
39.51 ± 16.24
0.001
BMI(kg/m2)
25.70 ± 4.51
25.59 ± 4.78
0.29
Waist (cm)
90.21 ± 12.71
89.67 ± 12.88
0.07
Waist to hip ratio
0.89 ± 0.08
0.89 ± 0.08
0.47
Physical activity (mets)
813.92 ± 594.42
758.90 ± 572.06

Smoking (%)
12.9
14.5
0.01
Education (%)
0.001
0–5 years
42.6
79.7
6–12 years
43.0
39.2
> 12 years
14.4
11.1
Fasting blood sugar (mg/dL)
88.6 ± 23.3
89.6 ± 25.6
0.08
Glucose (2hpp) (mg/dL)
105.2 ± 36.4
104.5 ± 36.7
0.39
Cholesterol (mg/dL)
191.5 ± 41.3
193.1 ± 42.3
0.06
Triglycerides (mg/dL)
151.9 ± 104.1
147.6 ± 100.8
0.05
LDL-cholesterol(mg/dL)
117.4 ± 33.5
119.2 ± 34.1
0.02
*
**
Data are means ± standard deviation unless indicated; P- values are related to Student’s t- test and chi-square test show the difference between the two
categories of stress levels.
Table 2. Dietary intake of the study participants based on stress levels*
Stress level
P **
Low stress
High stress
Global Dietary Index
0.92 ± 0.31
0.94 ± 0.31
0.001
Saturated oils (time/week)
6.2 ± 5.8
6.8 ± 6.2
0.000
Unsaturated oils (time/week)
5.8 ± 5.1
5.3 ± 5.1
0.000
Grains (time/week)
20.6 ± 6.9
20.3 ± 7.0
0.051
Fruits (time/week)
6.8 ± 4.4
7.3 ± 4.1
0.000
Vegetables(time/week)
7.7 ± 4.2
7.4 ± 4.6
0.02
***
Meat (time/week)
6.3 ± 3.3
6.1 ± 3.5
0.03
Dairy products (time/week)
16.1 ± 6.2
15.6 ± 6.7
0.000
Carbohydrate- rich foods (time/week)
25.5 ± 8.3
24.9 ± 8.5
0.08
*
**
Data are means ± standard deviation unless indicated; P- values are related to Student’s t- test and show difference between two categories of stress levels;
***
,QFOXGLQJUHGPHDWFKLFNHQDQG¿VK
Dietary intake

Table 3. Multivariate adjusted odds ratio for dietary intake of the study participants according to stress levels*
Dietary intake
Global Dietary Index
Saturated oils
(time/week)
Unsaturated oils
(time/week)

Stress
Low
High
Low
High
Low
High

Crude
1.00
1.20 (1.10–1.31)
1.00
1.18 (1.08–1.28)
1.00
0.82 (0.75–0.89)

Model 1 (age and sex adjusted)
1.00
1.25 (1.15–1.37)
1.00
1.19 (1.09–1.29)
1.00
0.82 (0.76–0.90)

Low
1.00
1.00
High
1.08 (0.99–1.18)
1.08 (0.99–1.17)
Low
1.00
1.00
Fruits and vegetables (time/
High
0.83 (0.76–0.90)
0.81 (0.75–0.89)
week)
Low
1.00
1.00
Meat
High
0.89 (0.82–0.97)
0.88 (0.82–0.97)
(time/week)
Low
1.00
1.00
Dairy products
High
0.86 (0.79–0.93)
0.86 (0.79–0.94)
(time/week)
Low
1.00
1.00
Carbohydrate- rich foods
High
0.99 (0.99–1.00)
0.99 (0.99–1.00)
(time/week)
*
Grouping was based on median cut-off; **Adjusted for age, sex, smoking, and physical activity.
Grains
(time/week)

vegetable oils, fruits and vegetables, meat, and dairy products.
Psychologic stress has been known as a considerable risk factor
for cardiovascular diseases among adults.25 On the other hand, diet
and nutrition could affect cardiovascular risk factors26 and may
adjust biologic procedures behind the stress response system.8
In this study, we not only found an increase in LDL-cholesterol
concentration in the high- stress individuals, but also the consumption of saturated oils was higher while the consumption of
unsaturated oils was lower in this group that shows a higher risk
for cardiovascular disease in the high- stress people. In the same
way, in other studies, the consumption of unsaturated fatty acids
had protective effects against stress,27,28 however, there were some
contradictions.29 There are evidences supporting the association
between psychologic stress and obesity,30 mainly central obesity.31
Stress has been assumed to increase abdominal fat throughout the
consequence of neuro-endocrine system.32 Although we couldn’t
¿QGDQ\VLJQL¿FDQWUHODWLRQVKLSEHWZHHQVWUHVVOHYHOVDQGREHVLW\
indices, but there was a marginal association (P = 0.07) between

Model 2 (full adjusted) **
1.00
1.24 (1.14–1.35)
1.00
1.17 (1.08–1.28)
1.00
0.84 (0.77–0.91)
1.00
1.03 (0.95–1.12)
1.00
0.83 (0.76–0.90)
1.00
0.88 (0.82–0.97)
1.00
0.88 (0.81–0.96)
1.00
1.00 (0.99–1.00)

the waist circumference and stress. Our results are partially in line
with other study that showed BMI was not associated with stress.33
In a cross-sectional study, comparing western (including meat
pies, processed meats, pizza, chips, hamburgers, white bread,
VXJDUÀDYRUHGPLONGULQNVDQGEHHU DQGWUDGLWLRQDOGLHW LQFOXGLQJ YHJHWDEOHV IUXLWV EHHI ODPE ¿VK DQG ZKROHJUDLQ IRRGV 
showed that the western diet was associated with higher stress
level; however, the traditional diet was related with lower risk of
anxiety.22 This result is similar to our results on GDI, in which
individuals with low level of stress had better diet compared with
individuals who had higher stress. Moreover, another investigation revealed that during stressful period, some meals such as
PHDW¿VKIUXLWVDQGYHJHWDEOHVZHUHHDWHQOHVV34 These studies
support our results about the association between stress and some
food groups that we have found in this study. Although a naturalistic study showed that stress didn’t have any effect on food intake,35 this may be related to surgical stress that has been studied.
Previous studies showed that in stress- prone individuals, a high
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carbohydrate diet protected them from negative mood,36 but there
is a debate about carbohydrate consumption and stress.20
Dietary factors such as antioxidants affect the oxidative processes that is concerned with the pathophysiology of mental illnesses;37 thus, diet may modify the risk of cognitive and neuroVWUXFWXUDOFKDQJHVLQWKHEUDLQZKLFKLQÀXHQFHSV\FKRORJLFV\PStoms throughout the life.37 The probable effect of diet on mental
disorders may mix with the impact of different mood on appetite
and self-care; therefore, nutrient inadequacy and mental illness
aggravation could be related in a vicious circle.22 In this study, we
found an inverse relationship between the consumption of fruits
and vegetables as a main source of anti- oxidant and stress level
that was supported with previous investigations.20 It has been declared that physiologically active amines in common fruits and
vegetables may improve the physiological diseases.38 Several
limitations can be considered in our study. First of all, this study
was a cross-sectional study; therefore, we couldn’t reach a conclusion about the casualty on the basis of our results. Prospective
studies can provide further explanation. Another limitation is that,
we used FFQ and as prior investigations explained, FFQ could
lead to underestimating dietary consumptions.23 Furthermore, we
adjusted the effects of sex, age, and other indicators of lifestyle
including smoking and physical activity; however, other unmeasured confounders may affect our results.
Due to our results in association between stress levels and food
intake, we must have special attention to dietary intake in stress
management program of the high- stress individuals, and otherwise in dietary recommendations, psychologic aspects should be
considered. But, the causal relation between stress and food consumption is complicated to interpret and it has remained indistinguishable whether stress changes the food consumption or diverse
consumption of foods conduct to unpleasant emotion. Therefore,
ORQJLWXGLQDOLQYHVWLJDWLRQVDUHUHTXLUHGWR¿QGRXWWKHFDXVHHIfect relation between stress and dietary factors.

12.
13.
14.

15.
16.
17.
18.
19.
20.
21.

22.
23.

24.

25.
26.
27.

References
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.

Kessler RC, Chiu WT, Demler O, Walters EE. Prevalence, severity, and
comorbidity of 12-month DSM-IV disorders in the National Comorbidity Survey Replication. Arch Gen Psychiatry. 2005; 62: 617 – 627.
Dohrenwend BP. Inventorying stressful life events as risk factors for
psychopathology: Toward resolution of the problem of intracategory
variability. Psychol Bull. 2006; 132: 477 – 495.
Adler N, Matthews K. Health psychology: why do some people get
sick and some stay well? Annu Rev Psychol. 1994; 45: 229 – 259.
Roohafza H, Sadeghi M, Sarraf Zadegan N, Baghaei A, Kelishadi R,
Mahvash M, et al. Relation between stress and other lifestyle factors.
Stress and Health. 2007; 23: 23 – 29.
Steptoe A, Lipsey Z, Wardle J. Stress, hassles, and variations in alcohol consumption, food choice, and physical exercise: A diary study. Br
J Health Psychol. 1998; 3: 51 – 63.
Johnson EO, Kamilaris TC, Chrousos GP, Gold PW. Mechanisms of
stress: a dynamic overview of hormonal and behavioral homeostasis.
Neurosci Biobehav Rev. 1992; 16: 115 – 130.
Laitinen J, Ek E, Sovio U. Stress-related eating and drinking behavior
and body mass index and predictors of this behavior. Prev Med. 2002;
34: 29 – 39.
Oliver G, Wardle J, Gibson EL. Stress and food choice: a laboratory
study. Psychosom Med. 2000; 62: 853 – 865.
Greeno CG, Wing RR. Stress-induced eating. Psychol Bull. 1994;
115: 444 – 464.
Geliebter A, Aversa A. Emotional eating in overweight, normal
weight, and underweight individuals. Eat Behav. 2003; 3: 341 – 347.
Pollard TM, Steptoe A, Canaan L, Davies GJ, Wardle J. Effects of
academic examination stress on eating behavior and blood lipid levels.
Int J Behav Med. 1995; 2: 299 – 320.

148 Archives of Iranian Medicine, Volume 16, Number 3, March 2013

28.

29.
30.
31.
32.
33.
34.
35.
36.

37.
38.

Axelson M. The impact of culture on food-related behavior. Ann Rev
Nutr. 1986; 6: 345 – 363.
Wardle J, Steptoe A, Oliver G, Lipsey Z. Stress, dietary restraint, and
food intake. J Psychosom Res. 2000; 48: 195 – 202.
Sarrafzadegan N, Kelishadi R, Esmaillzadeh A, Mohammadifard N,
Rabiei K, Roohafza H, et al. Do lifestyle interventions work in developing countries? Findings from the Isfahan Healthy Heart Program in
the Islamic Republic of Iran. Bulletin of the World Health Organization. 2009; 87: 39 – 50.
Christensen L, Pettijohn L. Mood and carbohydrate cravings. Appetite. 2001; 36: 137 – 145.
Benton D. Carbohydrate ingestion, blood glucose, and mood. Neurosci Biobehav Rev. 2002; 26: 293 – 308.
Deijen J, Heemstra M, Orlebeke J. Dietary effects on mood and performance. J Psychiat Res. 1989; 23: 275 – 283.
Spring B, Chiodo J, Bowen DJ. Carbohydrates, tryptophan, and behavior: A methodological review. Psychol Bull. 1987; 102: 234 – 256.
Troop NA, Treasure JL. Psychosocial factors in the onset of eating
GLVRUGHUV5HVSRQVHVWROLIHHYHQWVDQGGLI¿FXOWLHVBr J Med Psycho.
1997; 70: 373 – 385.
Liu C, Xie B, Chou CP, Koprowski C, Zhou D, Palmer P, et al. Perceived
stress, depression, and food consumption frequency in the college students
of China Seven Cities. Physiology & Behavior. 2007; 92: 748 – 754.
Sarrafzadegan N, Baghaei A, Sadri G, Kelishadi R. Isfahan healthy
heart program: Evaluation of comprehensive, community-based interventions for non-communicable disease prevention. Prevention and
Control. 2006; 2: 73 – 84.
Jacka FN, Pasco JA, Mykletun A, Williams LJ, Hodge AM, O’Reilly
SL, et al. Association of Western and traditional diets with depression
and anxiety in women. Am J Psychiat. 2010; 167: 305 – 311.
Hu FB, Rimm E, Smith-Warner SA, Feskanich D, Stampfer MJ,
Ascherio A, et al. Reproducibility and validity of dietary patterns assessed with a food-frequency questionnaire. Am J Clin Nutr. 1999;
69: 243 – 249.
Sarrafzadegan N, Azadbakht L, Mohammadifard N, Esmaillzadeh A,
Safavi M, Sajadi F, et al. Do lifestyle interventions affect dietary diversity score in the general population? Public Health Nutrition. 2009;
12: 1924 – 1930.
Everson-Rose SA, Lewis TT. Psychosocial factors and cardiovascular
diseases. Annu Rev Public Health. 2005; 26: 469 – 500.
Azadbakht L, Esmaillzadeh A. Dietary and non-dietary determinants
of central adiposity among Tehrani women. Public Health Nutrition.
2008; 11: 528 – 534.
Takeuchi T, Iwanaga M, Harada E. Possible regulatory mechanism of DHAinduced anti-stress reaction in rats. Brain Research. 2003; 964: 136 – 143.
Hamazaki T, Sawazaki S, Nagasawa T, Nagao Y, Kanagawa Y, YazaZD .$GPLQLVWUDWLRQ RI GRFRVDKH[DHQRLF DFLG LQÀXHQFHV EHKDYLRU
and plasma catecholamine levels at times of psychological stress. Lipids. 1999; 34: 33 – 37.
Hakkarainen R, Partonen T, Haukka J, Virtamo J, Albanes D, Lonnqvist J. Is low dietary intake of omega-3 fatty acids associated with
depression? Am J Psychiat. 2004; 161: 567 – 569.
Bjorntorp P. Do stress reactions cause abdominal obesity and comorbidities? Obes Rev. 2001; 2: 73 – 86.
Bjorntorp P. Visceral fat accumulation: the missing link between psychosocial factors and cardiovascular disease? J Intern Med. 1991;
230: 195 – 201.
Bjorntorp P. Behavior and metabolic disease. Int J Behav Med. 1996;
3: 285 – 302.
Nguyen-Rodriguez ST, Chou CP, Unger JB, Spruijt-Metz D. BMI as
a moderator of perceived stress and emotional eating in adolescents.
Eating Behaviors. 2008; 9: 238 – 246.
Oliver G, Wardle J. Perceived effects of stress on food choice. Psysiol
Behav. 1999; 66: 511 – 515.
Bellisle F, Louis-Sylvestre J, Linet N, Rocaboy B, Dalle B, Cheneau
F, et al.Anxiety and food intake in men. Psychosom Med. 1990; 52:
452 – 457.
Markus C, Panhuysen G, Tuiten A, Koppeschaar H, Fekkes D, Peters
M. Does carbohydrate-rich, protein-poor food prevent a deterioration
of mood and cognitive performance of stress-prone subjects when
subjected to a stressful task? Appetite. 1998; 31: 49 – 65.
Hashimoto K, Shimizu E, Iyo M. Critical role of brain-derived neurotrophic factor in mood disorders. Brain Res Rev. 2004; 45: 104 – 114.
Gharibzadeh S, Hosseini M, Shoar S, Hoseini SS. Depression and
fruit treatment. J Neuropsych Clin N. 2010; 22: 451.

