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Abstract

The objective of this cross-sectional study was to assess the relationship between food insecurity and depression in the Mexican

population. We used data from the 2012 health and nutrition survey (ENSANUT), which is representative of the Mexican

population. Food insecurity was determined by the Latin American and Caribbean Food Security Scale (ELCSA). Depressive

symptoms were evaluated using the Center for Epidemiological Studies Depression Scale Short-Form (CES-D-SF). Adjusted

logistic regression analyses and ANCOVAwere used. Out of 33,011 participants, 5788 (18%) had high depressive symptoms and

24,098 (73%) experienced food insecurity. The adjusted logistic regression analysis showed that, participants with mild food

insecurity, (OR = 1.47,95% CI = 1.27 to 1.71), moderate food insecurity (OR = 2.14,95% CI = 1.85 to 2.47) and severe food

insecurity (OR = 3.01,95% CI = 2.51 to 3.60,) were more likely to have high depressive symptoms than food secure participants.

Participants with moderate food insecurity (OR =1.45, 95% CI = 1.28 to 1.64) and severe food insecurity (OR =2.04, 95% CI =

1.76 to 2.37) were more likely to suffer from depression as compared to participants with mild food insecurity. Participants with

severe food insecurity were more likely (OR=1.41, 95% CI = 1.21 to 1.65) to suffer from depression compared to participants

with moderate food insecurity. This paper provides an overview of the complex problem of food insecurity and mental health.

Despite the unknown causality, the analysis suggests a strong association between depression and food insecurity. This problem

calls for much more attention from the scientific community. Given the high prevalence of depression and the high prevalence of

household food insecurity in Mexico, the implementation of successful public health programs to improve food security is

necessary.

Keywords Depression . Food insecurity . ENSANUT 2012 .Mexico

1 Introduction

Depression, one of the leading causes of disability worldwide

(Vos et al. 2016; Kassebaum et al. 2016), is related to large

healthcare and societal costs due to increased healthcare utili-

zation and productivity losses (Olesen et al. 2012; Wittchen

et al. 2011). Depression is also associated with deterioration in

health-related Quality-of-Life (QoL) and impairments are

found in mental, physical, and social functioning of individ-

uals (IsHak et al. 2011; Berlim and Fleck 2007; Kolovos et al.

2017). Similar to global prevalence rates (12-month preva-

lence 5.2%), depression is common in Mexico with a 12-

month prevalence of 6.1% and a lifetime prevalence of

12.8% (Hasin et al. 2005; Slone et al. 2006). The impact of

depression on the Mexican population has increased between

1990 and 2013, from 781 Years Lived with Disabilities

(YLDS) in 1990 for the total population to 1259 YLDS in

2013, and depression is ranked among the 10 leading causes

Spyros Kolovos and Gerardo A Zavala contributed equally to this work.

Electronic supplementary material The online version of this article

(https://doi.org/10.1007/s12571-020-01014-1) contains supplementary

material, which is available to authorized users.

* Gerardo A Zavala

gzavala@gmail.com

1 Nuffield Department of Orthopaedics, Rheumatology and

Musculoskeletal Sciences, University of Oxford, Oxford, UK

2 Department of Health Sciences, Vrije Universiteit,

Amsterdam, Netherlands

3 Department of Health Sciences, University of York, York, UK

4 School of Human Nutrition, McGill University, Quebec, Canada

Food Security

https://doi.org/10.1007/s12571-020-01014-1

http://crossmark.crossref.org/dialog/?doi=10.1007/s12571-020-01014-1&domain=pdf
http://orcid.org/0000-0002-9825-8725
https://doi.org/10.1007/s12571-020-01014-1
mailto:gzavala@gmail.com


of disability in the country (Charlson et al. 2015). Depression

often occurs in conjunction with other debilitating conditions,

such as, type II diabetes, cardiovascular disease and obesity

(Kupfer and Frank 2003; G. A. Zavala et al. 2018a;

Mendenhall et al. 2017).

Household food insecurity is defined as a lack of physical

and economic access to food for all members of the household

at all times (Maxwell 1996). Food should be of adequate qual-

ity and thus meeting the dietary needs and preferences for a

healthy lifestyle (Maxwell 1996). Food security is often cate-

gorized into mild, moderate and severe (Romo-Aviles and

Ortiz-Hernández 2018). As a multidimensional concept,

household food insecurity has also a social aspect, which in-

cludes food availability, affordability and the culturally ac-

cepted means of acquiring food for the household (Jones

et al. 2013; Trefry et al. 2014). So far, household food insecu-

rity has been related to obesity, systemic inflammation, and

diabetes in adults, and stunting, lower quality of life and de-

layed development in children (Rose-Jacobs et al. 2008;

Seligman et al. 2010). Therefore, household food insecurity

is considered a major health and societal challenge worldwide

(Alarcão et al. 2020).

Previous studies including pregnant women in the United

Kingdom (UK) and adults in Canada have linked household

food insecurity and mental health (Tarasuk et al. 2013; Power

et al. 2017). In a recent study, household food insecurity has

been associated with poorer mental health across many re-

gions globally (Jones 2017). However, this study only consid-

ered household food insecurity experience and the negative

experience index (an instrument that assesses subjective feel-

ings of well-being and ill-being) as a proxy for depression (Li

et al. 2013). Furthermore, the focus of the study was on pooled

outcomes from different countries and not on country-specific

estimates (Friedenreich 1993). Studies conducted in Canada,

Australia, the USA, and Sub-Saharan Africa found that house-

hold food insecurity is linked to mental health problems (Che

& Chen, 2001; Dewing, Tomlinson, le Roux, Chopra, & Tsai,

2013; Fuller-Thomson & Nimigon, 2008; Hadley & Patil,

2006; Stuff et al., 2004). The available information addressing

this issue in Latin American countries is still limited.

Household food insecurity has been associated in Mexico

with negative health outcomes such as anaemia, obesity, dia-

betes and hypertension (Pérez-Escamilla et al. 2014; Fischer

et al. 2014; Morales-Ruan Mdel et al. 2014). However, infor-

mation concerning the association of food insecurity with

mental health is lacking. The prevalence of both food insecu-

rity and depression inMexico warrants the assessment of their

association (Sharma and Gulati 2015). The aims of the current

study were to examine: 1) if household food insecurity is

associated with depression; 2) if the risk of suffering from

depression differs between the different severity categories

of household food insecurity. We hypothesized that individ-

uals with household food insecurity will have higher odds of

suffering from depression compared to food secure

individuals.

2 Materials and methods

2.1 Study design and population

Data concerning household food insecurity, depressive symp-

toms and participants’ demographics characteristics were ex-

tracted from the 2012 Mexican National Health and Nutrition

Survey (ENSANUT) (Gutierrez et al. 2012). ENSANUT is

performed by the National Institute of Public Health and the

Ministry of Health of Mexico. ENSASUT is a nationally rep-

resentative, probabilistic multistage stratified cluster survey

representative of the Mexican population at national, state

and municipality levels. When possible, a member from each

age group, 5 to 9 years, 10 to 19 and more than 20 years, was

randomly selected from each household. Sampling weights

are used to estimate nationally representative values. A more

detailed description of the sampling procedures and survey

methodology has been described elsewhere (Romero-

Martínez et al. 2013). Data were collected from October

2011 to May 2012. This survey was applied to 50,528 house-

holds (89,000 participants), with a response rate of 87%. In the

present study, we selected participants if they were over

19 years of age.

All participants signed an informed consent before answer-

ing questions and the survey was approved by the ethics com-

mittee of the National Institute of Public Health (Barquera

et al. 2013). Additional information about methodology can

be found elsewhere (Gutierrez et al. 2012). Our study was

reported according to the STROBE Statement.

2.2 Assessment of depression

Depressive symptom severity was measured with the Center

for Epidemiological Studies Depression scale short-form

(CESD-SF), which is a self-report unidimensional and reliable

questionnaire used to evaluate depression severity over the

last two weeks (Levine 2013). The CESD-SF consists of 7

items that are scored on a 0 to 3 Likert scale (0 = rarely or

none of the time, 1 = some or few of the times, 2 = occasion-

ally or a moderate fraction of time and 3 = all of the time). The

total score on this scale ranges from 0 to 21; higher scores

indicate more severe depressive symptoms. A cut-off score of

≥8 along this scale was shown to be a satisfactory threshold in

a previous study including 8858 participants, with acceptable

specificity and modest sensitivity for classifying individuals at

risk for major depressive disorder (Levine 2013). The same

cut-off was used in the current study to categorize participants

as suffering from at least mild depressive symptoms (reported

as depression hereafter). Participants with a CESD-SF score of

Kolovos S. et al.



7 or less were considered suffering from minor or no depres-

sive symptoms.

2.3 Household food insecurity

Food insecurity was measured at the household level accord-

ing to the validated Latin American and Caribbean Food

Security Scale (ELCSA) specifically developed for the Latin

America and Caribbean context (de la ELCSA 2012). This

scale includes eight questions regarding poverty-related food

insecurity household experiences (for instance being worried

about not having access to enough food; going without food

for a whole day; or doing things that are not sociably accepted

in order to get food) during the three months preceding the

survey. This questionnaire was completed by the main house-

hold meal preparer. A categorization algorithm has been re-

leased by the developers of the questionnaire in order to clas-

sify households in the following categories: “food secure

household” (score = 0), “mild food insecurity” (score = 1–3),

“moderate food insecurity” (score = 4–6), and “severe food

insecurity” (score = 7–8) (de la ELCSA 2012).

2.4 Covariates

A number of variables that could influence the association

between household food insecurity and depression were in-

cluded in the survey, and were used as covariates. These var-

iables are: measured BMI (body mass index) stratified in four

categories (underweight, normal-weight, overweight and

obese), gender, age (years), having a partner (yes/no), self-

reported history of diabetes (yes/no), self-reported history of

hypertension (yes/no), socio-economic level; ‘low’ ‘middle’,

‘high’ (terciles derived from principal component analysis of

household construction materials, urban services [water, san-

itation, electricity], and household appliances), and education

level stratified in three categories ‘no education’ (i.e. no for-

mal education), ‘middle’ (i.e. primary or secondary educa-

tion), ‘high’ (i.e. more than secondary education).

2.5 Statistical analysis

A complex survey design was used, with the “svy” command

in Stata (version 14), to account for different participation

rates and sampling probabilities, taking in consideration the

expansion factor, the stratum, and the primary sampling unit

parameters to establish that the results are representative of the

Mexican population. Clinical and demographic characteristics

of the participants were reported using descriptive statistics.

To answer the first research question (i.e., is household

food insecurity is associated with depression?), we performed

a logistic regression analysis using the ELCSA categories as

independent variable (i.e., with mild, moderate and severe

food insecurity as dummy variables) and depression as the

dependent binary variable. For the second research question

(i.e., does the risk of having depression differ between the

different categories of severity of household food insecurity),

we performed logistic regression analyses between each cate-

gory of household food insecurity with the remaining catego-

ries and depression as a binary dependent variable. As a sec-

ond step in both logistic regression models, we added as po-

tential confounders the variables described above. The vari-

ables that were included as covariates were also checked as

effect modifiers. The odds ratio (OR) were presented with

their 95% confidence intervals (95%CI), and were considered

significant if the p value was lower than 0.05.

2.6 Sensitivity analyses

We conducted a sensitivity analysis in which a cut-off score of

≥9 in CESD-SF was used to categorize participants as having

at least mild depressive symptoms.We performed this analysis

to examine whether considering a more conservative thresh-

old to detect depression influences our conclusions, because a

cut-off score larger than 8 had been previously used, and had

been related to higher than expected depression prevalence

(16%) in Mexico (Gerardo A Zavala et al. 2018b). As a sec-

ond sensitivity analysis, we performed a analysis of covari-

ance (ANCOVA) including depression score as the dependent

variable and household food insecurity categories as the factor

adjusting by gender, age, SES, area, hypertension, diabetes,

having a partner, and BMI. We performed this analysis to

examine if including depression as a continuous

outcome had an effect on the results.

3 Results

3.1 Population characteristics

From the 33,011 participants included in the analyses, 5788

(18%) had high depressive symptoms. The mean CESD-SF

score for all participants considered in the analysis was 3.64

(SD = 4.55), with a mean of 11.93 (SD = 3.52) for people

suffering from high depressive symptoms and a mean of

1.87 (SD = 2.17) for people with low or no depressive symp-

toms (Table 1). A total of 27% of the participants were food

secure, whereas 41% were mildly food insecure, 20% moder-

ately food insecure, and 12% severely food insecure. The

mean BMI was 28 (SD = 5.41), 10% of the participants had

a previous diagnosis of diabetes and 17% a previous diagnosis

of hypertension. Themean age of the participants was 44 years

(SD = 16), 70% were living with a partner, and 60% were

women. Most of the participants had low or middle socioeco-

nomic status (35% and 34% respectively) and 31% had high

socioeconomic status (Table 1).

Household food insecurity is associated with depressive symptoms: results from a Mexican population-based survey



3.2 Household food insecurity and depression

Table 2 shows the results from the crude and adjusted logistic

regression models. The adjusted (by gender, age, SES, area,

hypertension, diabetes, having a partner and BMI) logistic

regression analysis showed that participants with mild food

insecurity (Odds Ratio [OR] =1.47, 95% CI = 1.27 to 1.71),

moderate food insecurity (OR = 2.14, 95% CI = 1.85 to 2.47),

and severe food insecurity (OR = 3.01, 95% CI = 2.51 to 3.60)

were more likely to suffer from depression than food secure

participants.

Some of the covariates were associated with lower risk of

depression, in particular, being male, having no history of

diabetes or of hypertension. Furthermore, no or intermediate

educational level were associated with higher risk for depres-

sion compared with high educational level. None of the stud-

ied covariates were effect modifiers (i.e., the variables did not

change the direction of the association) and thus we did not

stratify our analysis.

3.3 Differences between household food insecurity
categories

We tested whether the likelihood of depression occurrence

differs between the different categories of household food

insecurity (Table 3). The results indicated that participants

with moderate food insecurity (OR = 1.45, 95% CI = 1.28 to

1.64) and severe food insecurity (OR = 2.04, 95% CI = 1.76

to 2.37) were more likely to suffer from depression as com-

pared to par t ic ipants wi th mild food insecur i ty.

Furthermore, participants with severe food insecurity were

more likely (OR = 1.41, 95% CI = 1.21 to 1.65) to suffer

from depression compared to participants with moderate

food insecurity.

3.4 Sensitivity analysis

The results from the crude and adjusted logistic regres-

sion models where a cut-off score of ≥9 was used to

define depression were similar to the main logistic re-

gression analysis indicating that the cut-off score did

not influence the association between household food in-

security and depression (Supplementary material,

Table S1).

The results from the ANCOVA, in which depression was

included as a continuous outcome, indicated that participants

with mild, moderate and severe food insecurity had higher

depression scores compared to food secure participants

(Supplementary material, Table S2).

Table 1 Characteristics of the study population

Characteristic Total

(n = 33,011)

Depression

(n = 5788; 18%)

No depression

(n = 27,223; 82%)

Female, % 60 74 56

Age, mean (SD) 44 (16) 47 (16) 44 (17)

Living with partner, % 70 66 71

Rural area, % 35 37 35

Education, %

Non 10 16 9

Middle 65 70 64

High 25 14 27

Socioeconomic status, %

Low 35 41 35

Middle 34 35 33

High 31 24 32

BMI, mean (SD) 28 (5.41) 30 (5.62) 28 (5.35)

Household food security categories, %

Secure 27 16 29

Mild insecurity 41 37 42

Moderate insecurity 20 26 19

Severe insecurity 12 21 10

CES-D-SF, mean (SD) 3.64 (4.55) 11.93 (3.52) 1.87 (2.17)

Previous diabetes diagnosis % 10 15 9

Previous hypertension diagnosis % 17 25 15

BMI Body mass index, CES-D-SF Center for Epidemiological Studies Depression Short-Form, SD, Standard deviation

Kolovos S. et al.



4 Discussion

This study explored the relationship between household food

insecurity and depression in Mexico. Only 27% of the house-

holds were food secure. We found that household food inse-

curity was strongly associated with depression, and that more

severe food insecurity was related to a higher depressive

symptoms score.

The findings of this study are in line with previous studies

evaluating the relationship between household food insecurity

and mental health in different populations. For instance in

Canada, Tarasuk et al. (2013) found that food insecurity

severity had a dose-response relationship with mood disor-

ders, and particularly that the odds of having a mood disorder

were 1.8 higher amongst individuals living in a food insecure

household. A representative survey of South Korea demon-

strated that household food insecurity was related to perceived

stress, depressive symptoms and suicidal ideation (Chung

et al. 2016). However, it is important to stress that the rates

of food insecurity in these two studies were low (12% for

Canada and 8% for South Korea) as compared to Mexico

(73%). Similarly to the Latin American and Caribbean Food

Security Scale (ELCSA) used in our study, the food security

scales used in these two studies were culturally adapted scales

from U.S. Household Food Security/Hunger Survey (Carlson

et al. 1999). However, we used CESD-SF to measure depres-

sion, but neither of the studies above used a validated ques-

tionnaire to measure depressive symptoms.

One of the proposed mechanisms underlying the associa-

tion between food insecurity and depression is the effect of

depression on employment status and work capabilities

(Lerner and Henke 2008). Depression has been found to in-

fluence the individual’s ability to obtain and retain employ-

ment, particularly for individuals with lower education

(Dooley et al. 2000; Krol et al. 2011; Lennon et al. 2001). In

addition, depressed individuals have higher rates of absentee-

ism and reduced work performance (Lerner and Henke 2008;

Whooley et al. 2002; Olesen et al. 2012). This is particularly

important in the context of Mexico, where more than 34% of

the population was informally employed in 2012 (Cervantes

and Acharya 2013). In this type of employment, only the

worked hours are paid (Niño and Hernández 2012). This in

turn, may have an impact on the family’s income and the

ability to supply food for the household (Rose 1999).

Apart from the effect depression has on work status, in-

come and food security, food security has also been reported

to cause mental health distress in previous longitudinal studies

(Huddleston-Casas et al. 2009). For instance, a study investi-

gating the Mexican migrating population in the US found that

adults who were not able to supply sufficient food for the

family were more likely to have higher stress and anxiety

(Hovey and Magaña 2002b; a). In another study, adolescents

living in a food insecure household were more likely to have

dysthymia, thoughts of death, a desire to die and have

attempted suicide (Alaimo et al. 2002). It therefore appears

that there is a bi-directional causal relationship between

Table 2 Association between household food insecurity categories and

depression

OR 95% C.I. p

Crude model

Food secure 1.00 – – –

Mild food insecurity 1.61 1.39 1.85 <0.000

Moderate food insecurity 2.44 2.12 2.81 <0.000

Severe food insecurity 3.44 2.90 4.08 <0.000

Adjusted model

Food secure 1.00 – – –

Mild food insecurity 1.47 1.27 1.71 <0.000

Moderate food insecurity 2.14 1.85 2.47 <0.000

Severe food insecurity 3.01 2.51 3.60 <0.000

Gender (female) 1.48 1.43 1.53 <0.000

Age (years) 1.01 1.00 1.02 0.001

SES (low) 1.09 0.95 1.25 0.203

SES (middle) 1.02 0.89 1.17 0.783

Area (urban) 1.04 0.92 1.17 0.560

Hypertension (no) 0.64 0.55 0.72 <0.000

Diabetes (no) 0.77 0.66 0.90 0.001

Education (no) 1.46 1.20 1.79 <0.000

Education (middle) 1.32 1.15 1.51 <0.000

Partner (no) 0.90 0.80 1.01 0.072

BMI underweight 0.89 0.58 1.35 0.573

BMI overweight 0.91 0.80 1.02 0.103

BMI obese 1.09 0.96 1.24 0.176

BMI body mass index (BMI normal is the reference category), OR Odds

ratio, 95%CI 95% confidence interval, SES Socioeconomic status

Table 3 Differences in likelihood

of being depressed between the

different household food

insecurity categories (OR and

95% CI)

Reference/Comparator Mild food insecuritya Moderate food insecuritya Severe food insecuritya

Food securea 1.47 (1.27 to 1.71)*** 2.14 (1.85 to 2.47)*** 3.01 (2.51to 3.60)***

Mild food insecuritya – 1.45 (1.28 to 1.64)*** 2.04 (1.76 to 2.37)***

Moderate food insecuritya – – 1.41 (1.21 to 1.65)***

***p = <0.000
aDepression is the dependent variable in the different regression models
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household food insecurity and depression. However, the de-

sign of the present study did not allow for causal inferences.

The results of the comparison between household food se-

curity categories showed that individuals living in a household

with severe food security were 1.4 times more likely to be

depressed than those living in a household with moderate food

insecurity, and twicemore likely than those living in household

with mild food security. Considering that 12% (approximately

14.5 millions) of the Mexican population lives in a household

with severe food insecurity and 20% in a household with mod-

erate food insecurity (24 millions), even a small improvement

in household food insecurity could have substantial benefits in

terms of mental health, depression symptomatology and qual-

ity of life of the individuals as suggested by longitudinal stud-

ies (Bronte-Tinkew et al. 2007; Kim and Frongillo 2007).

Additional clinical and demographic characteristics included

in the analyses were related to depression. Participants with a

diagnosis of type II diabetes or hypertension were more likely

to suffer from higher depressive symptoms. Similarly, lower ed-

ucation was associated with higher risk for depression. Previous

studies have also found a link between diabetes, hypertension,

and depression (Mezuk et al. 2008; Rubio-Guerra et al. 2013), as

well as a protective effect of higher education against depression

(Bjelland et al. 2008). It seems therefore useful to include those

clinical and demographic characteristics as covariates when dif-

ferent links to depression are examined.

4.1 Strengths and limitations of the study

One of the strengths of this study is the large sample size

included, which is representative for Mexican population.

Moreover, household food insecurity was operationalized

using the ELCSA scale, which has been validated for the

Mexican population (de la ELCSA 2012). Finally, the study

investigated two highly prevalent conditions in the Mexican

population (depression and food insecurity) that are very rel-

evant considering their large burden for the Mexican society.

A number of limitations of this study need to be considered

too. First, the cross-sectional design of the study does not

allow drawing any conclusions on the causality direction be-

tween food security and depression, i.e., whether food (in)

security determines the state of mental health, or whether

mental health determines the state of food (in)security.

Future longitudinal studies in Mexico are required to address

this causation issue. Second, depression was operationalized

using a self-report scale. Individuals were therefore not for-

mally diagnosed with depression, which requires a structured

clinical interview for its detection. However, the CESD-SF

has good psychometric properties and is widely used to assess

depressive symptom severity in epidemiological studies

(McKellar et al. 2004). We performed two sensitivity analyses

using two different operationalization of depression (a CESD-

SF cut-off score greater than 9, and the CESD-SF score as

continuous outcome), which led to results similar to those of

the main analysis. This suggests that the choice of threshold

for depression did not influence this study’s conclusions.

4.2 Implications

More than 70 % of the Mexican population lives in a household

experiencing at least mild food insecurity. Considering the im-

pact that food insecurity has on the quality of life, the develop-

ment and health during childhood, as well as the association with

depression found in this study, this work underlines food security

as a major health and societal concern. This concern is reflected

in the multiple attempts of different Mexican governments to

tackle food insecurity, with projects such as “Progresa” in

1997, “Oportunidades” (2006–2012), and “Prospera” and

“Campaña contra el hambre” in 2012, which generally aimed

to eradicate hunger. Since the success of these projects remains

questionable (Behrman and Parker 2011; Ordóñez-Barba and

Silva-Hernández 2019), it is urgent to develop intersectoral social

programs (Shamah-Levy, Mundo-Rosas, Flores-De la Vega, &

Luiselli-Fernández, 2017) or community based interventions

(Nsabuwera et al. 2016; Breckwich Vásquez et al. 2007;

Alarcão et al. 2020) to provide the vulnerable population the

means to obtain sufficient and quality food for their households.

The results from the current study demonstrated that, paral-

lel to fighting hunger, it is necessary to recognize that these

populations may be also vulnerable to mental health problems.

4.3 Conclusion

This paper provides an overview of the complex problem of food

insecurity andmental health.Despite the unknowncausality of the

relationship, the analysis suggests a strong association between

depression and food insecurity. This problem calls for muchmore

attention from the scientific community. Given the high preva-

lence of depression and the alarming prevalence of household

food insecurity in Mexico, the implementation of successful pub-

lic health programs to improve food security is necessary.
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