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Abstract
Introduction: Household food insecurity (HFI) has become a major public health concern 

throughout the world. In addition, depression, as one of the main causes of disability, affects 350 
million people worldwide. Given that both problems have a high prevalence, we investigated 
the relationship between depression and household food insecurity in this study.

Methods: In this case-control study, the status of food insecurity was compared between 
adult women with newly diagnosed major depression and healthy women in a 1-to-2 ratio. 
Major depression was diagnosed by a psychiatrist through a structured interview by diagnostic 
instrument DSM (Diagnostic and Statistical Manual of Mental Disorder), food insecurity was 
evaluated using HFIAS (Household Food Insecurity Access Scale) and other general data were 
gathered by a researcher-made questionnaire. We used SPSS, version18 to analyze data. The 
differences between quantitative and qualitative variables were examined by the t-test, ANOVA, 
and χ2 tests, and determining the odds ratio for depression between different degrees of food 
insecurity was performed by logistic regression.  

Results: We observed a positive significant relationship between major depression and 
food insecurity so that the risk of major depression was 3.34 times higher in the severe food 
insecurity group than in the food security group (P=0.029). This relationship remained significant 
after adjusting for the confounding factors, including physical activity, number of children, and 
marital status.

Conclusion:  It was observed a high prevalence of food insecurity in major depressed Iranian 
women.

Keywords: Household Food Insecurity (HFI); Depression; Major Depression Disorder (MDD); 
Women, Food Security
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Introduction
Household food insecurity (HFI) has become a major public 

health concern throughout the world (1). According to the 
definition of FAO, household food security means that the family 
has access to a sufficient and diverse amount of safe food to meet 
the needs of its members for approximately one year; The per 
capita food basket of the family is correctly selected and prepared 
and is sufficient for the family members, and the family food is 
cooked correctly so that healthy elements and nutrients reach the 
cells and organs of the body (2).

On the occasion of World Food Day in 2022, FAO chose the 
slogan "Leave no one behind" to emphasize the provision of 
food for all, especially with the corona disease, climate change, 
international tensions, economic inflation, and rising prices of 
food (3). Over 852 million people around the world faced food 
insecurity (4) before the last pandemic and major depression 
disorder (MDD) is one of the main causes of disability in the 
world and affects 350 million people approximately (5). Evidence 
verifies the relationship between depression and household food 
insecurity (HFI). Even food insecurity has been suggested as a risk 
factor for depression (6-8).

Depressive disorder is one of the main causes of disability, 
which affects 350 million people worldwide (5). This common 
mental health disorder in Iran constitutes around 35 to 45% of 
mental health problems that cover 8% to 20% of the population 
of Iran (4). It affects one in six people in the United States and 
antidepressants treat 60–80 percent of depression cases and only 
less than 25 percent of all depressed patients receive drug therapy 
(6). Also, considering that medication compliance is low and the 
rate of recurrence is high (7) in depressed patients, nutrition-
related factors can be considered in treating and preventing major 
depression. Whereas depressed mothers may be less able to plan, 
work, shop, and cook for their families. So maybe depression is 
a potential risk factor for food insecurity (8). Depression is more 
common in women than in men. For example, in Iran, women are 
1.95 times more probable to develop MDD than men (9). 

Therefore, we decided to conduct a case-control study to 
investigate the relationship between food security status and 
major depression in women. Given that we recruited new cases 
of depression, we may be able to determine which of the two 
mentioned problems starts earlier.
Materials and Methods

In this case-control study, the food insecurity status was 
compared between 72 newly diagnosed adult women with major 
depression (as the case group) and 143 healthy adult women 
(as the control group). Major depression was diagnosed by a 
psychiatrist through a structured interview with the diagnostic 
instrument DSM-IV (Diagnostic and Statistical Manual of Mental 
Disorder). Food insecurity and socioeconomic data were collected 
using the HFIAS (Household Food Insecurity Access Scale) and 
a general information questionnaire, respectively. Data were 
analyzed by SPSS18. Logistic regression was applied to determine 
the odds ratio for being depressed between different food 
insecurity degrees and socioeconomic status. The differences 
between quantitative and qualitative variables were examined by 
the t-test, ANOVA, and χ2 tests, respectively.

Study Population
This is a case-control study and the sample size was determined 

based on the prevalence of food insecurity in healthy women 
according to the pilot project that was conducted before the 
start of the main study. Accordingly, 72 adult women with MDD 
from two psychiatric clinics, Imam Hossein and Baharlu hospitals 
in Tehran, who has no chronic diseases and no pregnancy, no 
breastfeeding were selected as the case group. 143 adult women 
without depression from the same urban residential areas were 
selected as the control group. The matching was made based 
on age (age interval of 5 years) and the residential area of the 
women. Depression was diagnosed in patients by a psychiatrist 
through a structured interview and using the fourth edition of 
Mental Disorders (DSM-IV) (10) standardized in Iran (11) and all 
controls were screened using the Beck Depression Inventory 2 
(12) to confirm being healthy. In addition, a general questionnaire 
was used to collect general information and data on medication 
use and some confounders.
Food Insecurity

Food insecurity was measured with the HFIAS 9-item 
questionnaire and the samples were classified into 4 food 
security groups, mild insecurity, moderate insecurity, and severe 
insecurity. The household food insecurity scale questionnaire 
includes 9 questions with Likert scale answers (most of the time, 
sometimes, rarely, and no). The lowest score for each question 
is zero and the highest score for each question is 3. The total 
points obtained by answering the questionnaire questions were 
classified into four scoring categories: food safety 0 to 1; mildly 
unsafe 2 to 7; moderate food insecurity 8 to 14; and severe food 
insecurity 15 to 27. This questionnaire was validated in Iran in a 
study conducted in 2019 by Mohammadi et al.(13).
Anthropometric Measurements and Physical Activity

Information about height and waist circumference was 
calculated using a tape measure with an accuracy of one 
centimeter, weight using a Seca digital scale with an accuracy of 
100 grams, and body mass index (BMI) was calculated by dividing 
the weight in kilograms by height in m2. A classified physical activity 
questionnaire, based on the metabolic equivalent hours per day 
(MET-h/day), was utilized. This consists of nine levels of activity, 
from rest and sleep (MET=0.9) to vigorous activity (MET ≥6). The 
questionnaire has been prepared in previous studies in Europe 
and was validated with the daily physical activity questionnaire 
and the CSA Accelerometer (Model 7164 Ambulatory Monitor).30 
Validity and reliability of the questionnaire have been confirmed 
in the study of Kelishadi et al. in Iran (14). A valid and reliable 
semi-quantitative food frequency questionnaire was applied to 
determine food intake in the previous 12 months (15). Data from 
the questionnaire was transformed into actual food intake (g/
day).
Statistical Analysis

Statistical analyzes were conducted using SPSS (version 18). 
The comparison of qualitative variables such as marital status, level 
of education, and income was carried out using the K-square test, 
and the comparison of qualitative variables was carried out with 
the t-test and Mann-Whitney U in the case and control groups. 
In all stages of sampling, the consent of all participants (case and 
control) was taken into consideration and the participants were 
assured that their information would remain confidential.
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Results
Moderate and severe food insecurity was more in the case 

group than in the control group. So 47.2% of the people in the 
case group had moderate and severe food insecurity; but in 
the control group, 24.8% of the people suffered from moderate 
and severe food insecurity, and this difference was statistically 
significant. The comparison of the mean score of food security in 
the case and control groups showed that food security in the case 
group is significantly lower than the control group.

Information on age, anthropometric characteristics, physical 
activity, number of children, and size of the household in the case 
and control groups according to food security status is shown 
in Table 1. For example, physical activity in the case group was 
significantly lower than in the control group. In the case group, 
the average age of the moderately and severely food insecure 
group was significantly higher than that of the food secure group 
(P<0.05). The number of children in the moderate food insecurity 
state was significantly higher than the number of children in the 
food secure group.

 Also, the number of family members in the moderate 
insecurity group was significantly higher than in the mild 
insecurity group (p<0.05). In the control group, the mean age in 
moderate insecurity was higher than in the food security group. 
The number of children in the moderate and severe insecurity 
group was significantly higher than in the food security group. 
Marital status, income level, level of education, occupation of 
the head of the household, and birth rank in the case and control 
groups are summarized in Table 2, separately from the food 
security status.

 A significant difference was observed between income, 
education, and birth rank in the 4 groups of food security in the 
case and control groups. So that in the case group, 62.5% of 
people with severe food insecurity had an income of fewer than 
500,000 Tomans per month, and in the food security group, only 
7.4% of these people had this amount of income. In the control 
group, 30.8% of people with severe food insecurity had an income 
of fewer than 500,000 Tomans per month, but in the food security 
group, 4.7% of people had this income.

There was no significant difference in the level of education 
in the 4 groups of food security in the cases, but a significant 
difference was seen in the control group; So that in this group, 
54.5% of the people in the food security group had less than 12 
years of education, but 88.8% of the people in the severe food 
insecurity group had this level of education. 

The existence of a relationship between major depression and 
food insecurity was investigated using logistic regression, and it 
was shown that with the increase in the severity of food insecurity, 
the probability of depression also increased. It was significant, 
but by entering these variables into the regression model and 
adjusting their effects, only the relationship between severe food 
insecurity and depression remained significant and the effect of 
physical activity, the number of children, and marital status were 
observed to be confounding in the relationship between major 
depression and food insecurity (Table 3). The effect of physical 
activity in this relationship is negative, and it shows that increasing 
physical activity decreases the possibility of depression; But in the 
number's case of children and marital status, the effect is positive, 
and with the increase in the number of children or being widowed 
and divorced compared to being married, the probability of major 
depression increases.

Discussion
In the current study, 59.7% of the case group and 36.9% of 

the control group had food insecurity. In the initial crude model, 
Basic depression in adult women had a direct and significant 
relationship with the food security status of their households 
by food insecurity at moderate and severe levels. This relation 
remained stable only at the level of severe food insecurity after 
adjusting for the variables of age, household size, birth rank, 
number of years of education, marital status, body mass index, 
income level, and ownership status of a residential house. Piyab 
et al. (16) reported in a similar study that the prevalence of food 
insecurity in mothers is 50.2% and there is a significant direct 
relationship between household food insecurity and the mother's 
depression score. The results of the study by Layton Reesor et 
al. in 2021(17) also showed that there is a positive relationship 
between household food insecurity and maternal depression. 
Another study conducted by Merryn Maynard et al. in 2018 (18) 
showed that family food insecurity is positively related to poor 
mental health status among women. In the study conducted 
by Jones (19), depression and anxiety were also related to food 
insecurity, which is probably due to women's lack of certainty of 
continuous access to food sources in the present or future, which 
increases the risk of depression by creating stress. Unfavorable 
environmental conditions, low socioeconomic status, low level of 
education and age, unemployment, and living in a village cause 
food insecurity, which increases the risk of depression. Also, 
obtaining food through undesirable methods induces feelings 
of shame and guilt in a person. It is interesting to note that the 
relationship between food insecurity and depression is more 
than other socioeconomic factors such as job and educational 
status (20). Based on the findings of the Safarpour study (21), 
the incidence of depression was not significantly related to poor 
economic status and ownership of a home. These different results 
may be due to differences in the methodology of the study, the 
basic socioeconomic status of the participants, sample size, the 
definition of economic status, and different methods of diagnosing 
depression symptoms. Other risk factors for food insecurity 
include the problem of accessing food, disruption in daily food 
preparation, undesirable eating patterns, and having insufficient 
and low-quality food endangering mental health and increasing 
the risk of depression. In the present study, we also found that 
the level of education of women has an inverse relationship with 
the insecurity of household food. Such an inverse relationship 
has also been reported in previous studies on women (13, 16). 
Another finding of the current study is the relationship between 
the increase in the number of family children and food insecurity. 
A family which increases its number of children without increasing 
income, its food basket will become smaller, and finally, food 
insecurity will increase. Furthermore, with an increase in the 
number of widows and divorced women compared to married 
women, the probability of major depression increased, as was 
confirmed by the results of Farzaneh and Matheson's studies (22, 
23). We also observed that the possibility of depression decreases 
with increasing physical activity; this finding was confirmed in the 
meta-analysis published in 2018 (24). This meta-analysis showed 
that doing endurance exercises significantly reduces depressive 
symptoms in adults. In another study (25), it was observed that 
physical activity is effective in improving mood, feeling charged, 
and regulating people's sleep duration (26). Another study in 
2018 showed that almost any type of exercise, from cardio to 
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yoga, reduces the symptoms of depression (27). Another study 
in 2020 (28) showed that people with a low level of aerobic and 
muscular fitness are almost twice more at risk of depression.
Conclusion

In this study, we concluded that women living in food-insecure 
households were more likely to risk major depression.  Most 
of these women were widowed or divorced, had less physical 
activity, and had more children.
Conflict of Interest

None.
Source of Funding

Tehran University of Medical Sciences
Ethics approval

The ethics committee of Tehran University of Medical Sciences 
has approved the study.

References:
1. Khorramrouz F, Doustmohammadian A, Eslami O, 

Khadem-Rezaiyan M, Pourmohammadi P, Amini M, et al. 
Relationship between household food insecurity and food 
and nutrition literacy among children of 9–12 years of 
age: a cross-sectional study in a city of Iran. BMC research 
notes. 2020;13(1):1-6.

2. Nejati F, Nemati M, Rezaei Ardani AR, Soleimani D, 
Khosravi M, Salehi Fadardi J, et al. Investigating the 
relation of Household Food Security Status and some 
Socio-economic factors with children Intelligence Quotient 
in 2016-Mashhad-Iran. medical journal of mashhad 
university of medical sciences. 2017;60(5):691-700.

3. https://www.fao.org/world-food-day/en. Accessed on 
October 9.

4. Khosravi M, Sotoudeh G, Ahmadkhaniha R, Majdzadeh 
R, Raisi F. Erythrocytes polyunsaturated fatty acids 
mediate relationship between dietary patterns and 
depression. International journal for vitamin and 
nutrition research Internationale Zeitschrift fur Vitamin- 
und Ernahrungsforschung Journal international de 
vitaminologie et de nutrition. 2020;90(5-6):417-24.

5. Khosravi M, Raisi F, Hosseinzadeh M, Golzar M, Majdzadeh 
R, Sotoudeh G. Comparison between Macro & Micro 
Nutrient Intake in Depressed Patients with Healthy People. 
Journal of Nutrition and Food Security. 2019;4(2):83-92.

6. Sotoudeh G, Raisi F, Amini M, Majdzadeh R, Hosseinzadeh 
M, Khorram Rouz F, et al. Vitamin D deficiency mediates 
the relationship between dietary patterns and depression: 
a case–control study. Annals of general psychiatry. 
2020;19(1):1-8.

7. Khosravi M, Sotoudeh G, Majdzadeh R, Nejati S, Darabi S, 
Raisi F, et al. Healthy and unhealthy dietary patterns are 
related to depression: a case-control study. Psychiatry 
investigation. 2015;12(4):434.

8. Ezzeddin N, Jahanihashemi H, Zavoshy R, Noroozi M. The 
prevalence of postpartum depression and its association 
with food insecurity among mothers referring to 
community health centers. Iranian journal of psychiatry. 
2018;13(4):280-287.

9. Sadeghirad B, Haghdoost A-A, Amin-Esmaeili M, Ananloo 
ES, Ghaeli P, Rahimi-Movaghar A, et al. Epidemiology of 
major depressive disorder in Iran: a systematic review 
and meta-analysis. International journal of preventive 
medicine. 2010;1(2):81.

10. Gonçalves DM, Stein AT, Kapczinski F. Performance of the 
Self-Reporting Questionnaire as a psychiatric screening 
questionnaire: a comparativestudy with Structured Clinical 
Interview for DSM-IV-TR. Cadernos de saude publica. 
2008;24:380-90.

11. Ghassemzadeh H, Mojtabai R, Karamghadiri N, 
Ebrahimkhani N. Psychometric properties of a Persian-
language version of the Beck Depression Inventory-
Second edition: BDI-II-PERSIAN. Depression and anxiety. 
2005;21(4):185-92.

12. Whisman MA, Perez JE, Ramel W. Factor structure of 
the Beck Depression Inventory—Second Edition (BDI-
ii) in a student sample. Journal of clinical psychology. 
2000;56(4):545-51.

13. Mohammadi F, Omidvar N, Houshiar-Rad A, et.al. Validity 
of an adapted Household Food Insecurity Access Scale 
in urban households in Iran. Public health nutrition. 
2012;15(1):149-57.

14. Klishadi R, Khosravi A, Famouri F, Sadeghi M, Shirani S. 
Assessment of physical activity of adolescents in Isfahan. 
Journal of Shahrekord University of Medical Sciences. 
2001;3(2).

15. Mirmiran P, Esfahani FH, Mehrabi Y, et.al. Reliability and 
relative validity of an FFQ for nutrients in the Tehran lipid 
and glucose study. Public health nutrition. 2010;13(5):654-
62.

16. Payab M, Motlagh AR, Eshraghian M, et al. The association 
between depression, socio-economic factors and dietary 
intake in mothers having primary school children living in 
Rey, South of Tehran, Iran. Journal of Diabetes & Metabolic 
Disorders. 2012;11(1):1-7.

17. Reesor-Oyer L, Cepni AB, Lee CY, et.al. Disentangling food 
insecurity and maternal depression: which comes first? 
Public Health Nutrition. 2021;24(16):5506-13.

18. Maynard M, Andrade L, Packull-McCormick S, et.al. Food 
insecurity and mental health among females in high-
income countries. International journal of environmental 
research and public health. 2018;15(7):1424.

19. Jones AD. Food insecurity and mental health status: a 
global analysis of 149 countries. American journal of 
preventive medicine. 2017;53(2):264-73.

20. Tomita A, Cuadros DF, Mabhaudhi T, et al. Spatial clustering 
of food insecurity and its association with depression: A 
geospatial analysis of nationally representative South 
African data. 2008–2015. Scientific RepoRtS. 2020;10(1):1-
11.

21. Safarpour P, Dorosty Motlagh A. The Study of Association 
between Food Insecurity and Mothers' Depression of 
Primary School Students in North of Iran. Rahavard Salamat 
Journal. 2016;2(1):10-20.

22. Matheson J, McIntyre L. Women respondents report higher 
household food insecurity than do men in similar Canadian 

https://bmcresnotes.biomedcentral.com/articles/10.1186/s13104-020-05280-2#citeas
https://bmcresnotes.biomedcentral.com/articles/10.1186/s13104-020-05280-2#citeas
https://bmcresnotes.biomedcentral.com/articles/10.1186/s13104-020-05280-2#citeas
https://bmcresnotes.biomedcentral.com/articles/10.1186/s13104-020-05280-2#citeas
https://bmcresnotes.biomedcentral.com/articles/10.1186/s13104-020-05280-2#citeas
https://bmcresnotes.biomedcentral.com/articles/10.1186/s13104-020-05280-2#citeas
http://www.fao.org/world-food-day/en
https://pubmed.ncbi.nlm.nih.gov/30994404/
https://pubmed.ncbi.nlm.nih.gov/30994404/
https://pubmed.ncbi.nlm.nih.gov/30994404/
https://pubmed.ncbi.nlm.nih.gov/30994404/
https://pubmed.ncbi.nlm.nih.gov/30994404/
https://pubmed.ncbi.nlm.nih.gov/30994404/
https://pubmed.ncbi.nlm.nih.gov/30994404/
https://www.researchgate.net/publication/332888448_Comparison_between_Macro_Micro_Nutrient_Intake_in_Depressed_Patients_with_Healthy_People
https://www.researchgate.net/publication/332888448_Comparison_between_Macro_Micro_Nutrient_Intake_in_Depressed_Patients_with_Healthy_People
https://www.researchgate.net/publication/332888448_Comparison_between_Macro_Micro_Nutrient_Intake_in_Depressed_Patients_with_Healthy_People
https://www.researchgate.net/publication/332888448_Comparison_between_Macro_Micro_Nutrient_Intake_in_Depressed_Patients_with_Healthy_People
https://pubmed.ncbi.nlm.nih.gov/32518578/#:~:text=According to the mediatory analysis,unhealthy dietary patterns and depression.
https://pubmed.ncbi.nlm.nih.gov/32518578/#:~:text=According to the mediatory analysis,unhealthy dietary patterns and depression.
https://pubmed.ncbi.nlm.nih.gov/32518578/#:~:text=According to the mediatory analysis,unhealthy dietary patterns and depression.
https://pubmed.ncbi.nlm.nih.gov/32518578/#:~:text=According to the mediatory analysis,unhealthy dietary patterns and depression.
https://pubmed.ncbi.nlm.nih.gov/32518578/#:~:text=According to the mediatory analysis,unhealthy dietary patterns and depression.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4620299/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4620299/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4620299/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4620299/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6320385/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6320385/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6320385/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6320385/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6320385/
https://pubmed.ncbi.nlm.nih.gov/21566767/
https://pubmed.ncbi.nlm.nih.gov/21566767/
https://pubmed.ncbi.nlm.nih.gov/21566767/
https://pubmed.ncbi.nlm.nih.gov/21566767/
https://pubmed.ncbi.nlm.nih.gov/21566767/
https://pubmed.ncbi.nlm.nih.gov/18278285/
https://pubmed.ncbi.nlm.nih.gov/18278285/
https://pubmed.ncbi.nlm.nih.gov/18278285/
https://pubmed.ncbi.nlm.nih.gov/18278285/
https://pubmed.ncbi.nlm.nih.gov/18278285/
https://pubmed.ncbi.nlm.nih.gov/16075452/
https://pubmed.ncbi.nlm.nih.gov/16075452/
https://pubmed.ncbi.nlm.nih.gov/16075452/
https://pubmed.ncbi.nlm.nih.gov/16075452/
https://pubmed.ncbi.nlm.nih.gov/16075452/
https://pubmed.ncbi.nlm.nih.gov/10775046/
https://pubmed.ncbi.nlm.nih.gov/10775046/
https://pubmed.ncbi.nlm.nih.gov/10775046/
https://pubmed.ncbi.nlm.nih.gov/10775046/
https://pubmed.ncbi.nlm.nih.gov/21806860/
https://pubmed.ncbi.nlm.nih.gov/21806860/
https://pubmed.ncbi.nlm.nih.gov/21806860/
https://pubmed.ncbi.nlm.nih.gov/21806860/
https://scholar.google.co.in/scholar?q=Assessment+of+physical+activity+of+adolescents+in+Isfahan&hl=en&as_sdt=0&as_vis=1&oi=scholart
https://scholar.google.co.in/scholar?q=Assessment+of+physical+activity+of+adolescents+in+Isfahan&hl=en&as_sdt=0&as_vis=1&oi=scholart
https://scholar.google.co.in/scholar?q=Assessment+of+physical+activity+of+adolescents+in+Isfahan&hl=en&as_sdt=0&as_vis=1&oi=scholart
https://scholar.google.co.in/scholar?q=Assessment+of+physical+activity+of+adolescents+in+Isfahan&hl=en&as_sdt=0&as_vis=1&oi=scholart
https://pubmed.ncbi.nlm.nih.gov/19807937/
https://pubmed.ncbi.nlm.nih.gov/19807937/
https://pubmed.ncbi.nlm.nih.gov/19807937/
https://pubmed.ncbi.nlm.nih.gov/19807937/
https://pubmed.ncbi.nlm.nih.gov/23497609/
https://pubmed.ncbi.nlm.nih.gov/23497609/
https://pubmed.ncbi.nlm.nih.gov/23497609/
https://pubmed.ncbi.nlm.nih.gov/23497609/
https://pubmed.ncbi.nlm.nih.gov/23497609/
https://pubmed.ncbi.nlm.nih.gov/33517950/
https://pubmed.ncbi.nlm.nih.gov/33517950/
https://pubmed.ncbi.nlm.nih.gov/33517950/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6068629/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6068629/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6068629/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6068629/
https://www.sciencedirect.com/science/article/pii/S074937971730243X
https://www.sciencedirect.com/science/article/pii/S074937971730243X
https://www.sciencedirect.com/science/article/pii/S074937971730243X
https://www.nature.com/articles/s41598-020-70647-1#citeas
https://www.nature.com/articles/s41598-020-70647-1#citeas
https://www.nature.com/articles/s41598-020-70647-1#citeas
https://www.nature.com/articles/s41598-020-70647-1#citeas
https://www.nature.com/articles/s41598-020-70647-1#citeas
https://rsj.iums.ac.ir/browse.php?a_id=36&sid=1&slc_lang=en
https://rsj.iums.ac.ir/browse.php?a_id=36&sid=1&slc_lang=en
https://rsj.iums.ac.ir/browse.php?a_id=36&sid=1&slc_lang=en
https://rsj.iums.ac.ir/browse.php?a_id=36&sid=1&slc_lang=en
https://pubmed.ncbi.nlm.nih.gov/23651492/
https://pubmed.ncbi.nlm.nih.gov/23651492/


mpnfs-202210001

MedPress Nutrition and Food SciencesKhosravi M

MedPress Publications LLC

households. Public health nutrition. 2014;17(1):40-8.
23. Farzaneh H, Pourghassem Gargari B, Asghari Jafarabadi M, 

et.al. Depression and its association with food insecurity 
in household women Living in Northwest of Iran. Nutrition 
and Food Sciences Research. 2019;6(2):5-12.

24. Gordon BR, McDowell CP, Hallgren M, et.al. Association 
of efficacy of resistance exercise training with depressive 
symptoms: meta-analysis and meta-regression analysis of 
randomized clinical trials. JAMA psychiatry. 2018;75(6):566-
76.

25. Pickett K, Yardley L, Kendrick T. Physical activity and 
depression: A multiple mediation analysis. Mental Health 
and Physical Activity. 2012;5(2):125-34.

26. Gourgouvelis J, Yielder P, Clarke ST, Behbahani H, Murphy 
BA. Exercise leads to better clinical outcomes in those 
receiving medication plus cognitive behavioral therapy 
for major depressive disorder. Frontiers in psychiatry. 
2018;9:37.

27. Merikangas KR, Swendsen J, Hickie IB, et al. Real-time 
mobile monitoring of the dynamic associations among 
motor activity, energy, mood, and sleep in adults with 
bipolar disorder. JAMA psychiatry. 2019;76(2):190-8.

28. Kandola AA, Osborn DP, Stubbs B, Choi KW, Hayes 
JF. Individual and combined associations between 
cardiorespiratory fitness and grip strength with common 
mental disorders: a prospective cohort study in the UK 
Biobank. BMC medicine. 2020;18(1):1-11.

Citation: Khosravi M. Depressed Women and Household Food Security Status. Medp Nutr and Food Sci. 2022; 1(1): mpnfs-202210001.

https://pubmed.ncbi.nlm.nih.gov/23651492/
https://nfsr.sbmu.ac.ir/article-1-316-fa.html
https://nfsr.sbmu.ac.ir/article-1-316-fa.html
https://nfsr.sbmu.ac.ir/article-1-316-fa.html
https://nfsr.sbmu.ac.ir/article-1-316-fa.html
https://pubmed.ncbi.nlm.nih.gov/29800984/
https://pubmed.ncbi.nlm.nih.gov/29800984/
https://pubmed.ncbi.nlm.nih.gov/29800984/
https://pubmed.ncbi.nlm.nih.gov/29800984/
https://pubmed.ncbi.nlm.nih.gov/29800984/
https://www.sciencedirect.com/science/article/abs/pii/S1755296612000543#:~:text=PA responses may be partly,response than total energy expenditure.
https://www.sciencedirect.com/science/article/abs/pii/S1755296612000543#:~:text=PA responses may be partly,response than total energy expenditure.
https://www.sciencedirect.com/science/article/abs/pii/S1755296612000543#:~:text=PA responses may be partly,response than total energy expenditure.
https://pubmed.ncbi.nlm.nih.gov/29559928/
https://pubmed.ncbi.nlm.nih.gov/29559928/
https://pubmed.ncbi.nlm.nih.gov/29559928/
https://pubmed.ncbi.nlm.nih.gov/29559928/
https://pubmed.ncbi.nlm.nih.gov/29559928/
https://pubmed.ncbi.nlm.nih.gov/30540352/
https://pubmed.ncbi.nlm.nih.gov/30540352/
https://pubmed.ncbi.nlm.nih.gov/30540352/
https://pubmed.ncbi.nlm.nih.gov/30540352/
https://bmcmedicine.biomedcentral.com/articles/10.1186/s12916-020-01782-9#citeas
https://bmcmedicine.biomedcentral.com/articles/10.1186/s12916-020-01782-9#citeas
https://bmcmedicine.biomedcentral.com/articles/10.1186/s12916-020-01782-9#citeas
https://bmcmedicine.biomedcentral.com/articles/10.1186/s12916-020-01782-9#citeas
https://bmcmedicine.biomedcentral.com/articles/10.1186/s12916-020-01782-9#citeas

