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Background: The global pandemic of COVID-19 and the social distancing efforts implemented worldwide to limit its spread have disrupted the economy, increased food insecurity, and mental health problems.

Objectives: The aim of this study was to determine the association between food insecurity and mental health outcomes (stress, depression, and anxiety) in Peruvian households during the COVID-19 pandemic.

Materials and methods: A cross-sectional investigation was conducted with 525 participants of both sexes (68% women), over 18 years of age and from the three geographic regions of Peru: Coast (54.9%), Highlands (28.4%), and Jungle (16.8%). The data were collected during the year 2021, between July 6 and September 22 through a self-administered online survey designed to assess socio-demographic, socioeconomic, food insecurity, and mental health outcomes (depression, anxiety, and stress).

Results: The majority of households (71.4%) experienced some degree of food insecurity. Mild food insecurity was the most frequent, affecting 49.1%, followed by moderate 15.4%, and severe 6.9%. Regarding mental health outcomes, 24.8% manifested depression, 26.7% anxiety, and 15.3% stress. With respect to the association between the level of food insecurity and anxiety, this was highly significant (p < 0.01). Households with mild, moderate and severe food insecurity are 2.04, 4.5, and 10.44 times, respectively, more likely to have moderate-severe anxiety. On the other hand, the mild food insecurity was not associated with moderate-severe depression. In contrast, households with moderate and severe food insecurity are 2.8 and 5.7 times, respectively, more likely to have moderate-severe depression. Finally, households with moderate food insecurity are 5.9 times more likely to have moderate-severe stress, and households with severe food insecurity are 8.5 times more likely to have moderate-severe stress, both having a highly significant association (p < 0.01).

Conclusion: In conclusion, during the second wave of the COVID-19 pandemic in Peru, household food insecurity was independently associated with worse mental health outcomes. Monitoring of both food insecurity and mental health will be important as the COVID-19 pandemic continues.
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Introduction

The inalienable right of everyone to have access to safe and nutritious food was reaffirmed in 1996 during the World Food Summit. At this event, a global commitment was made to eliminate hunger and malnutrition and to ensure sustainable food security for the entire population (1).

Food security is defined as the fundamental right that is fulfilled when people have physical, social, and economic access at all times to sufficient, safe and nutritious food to meet their needs and preferences for an active and healthy life (2). In contrast, food insecurity is defined as limited access to adequate food due to social, economic, or other constraints (3). This is an urgent public health and social problem, which varies in degree and impact on individuals and social groups.

Since January 2020, the World Health Organization (WHO) has declared a global pandemic of coronavirus disease, known as COVID-19. According to the Food and Agriculture Organization (FAO), since the beginning of this pandemic, one out of three people in the world has lacked access to adequate food, which represents 2.37 billion people (2). Several studies show that moderate and severe food insecurity worldwide has increased due to the COVID-19 pandemic, for example, an increase of 17 million food insecure Americans has been projected in 2020 (4). The same occurred in the Latin American population, where moderate or severe food insecurity increased from 30.1 to 39.2% (5).

Although food security is not routinely measured in national health surveys in Peru, some reports prior to the pandemic indicated moderate/severe prevalence rates between 37.5% of food insecurity without hunger to 77.2% of moderately food insecure (6–8). These prevalence rates of food insecurity in the country was worsened by the arrival of the pandemic. In a study of households in low-income urban areas of Peru, 46.9% of households experienced moderate household food insecurity and 4.1% experienced severe food insecurity (9). Unemployment and loss of income due to COVID-19 would be the probable causes of the increase in food insecurity in Peruvian households (10). According to a survey conducted by the National Institute of Statistics and Informatics to households in Metropolitan Lima and Callao in May 2020, 14% of households stated that they were unable to buy food with protein content such as meat, fish, and eggs, the main cause being lack of financial means (11). Similar facts have been occurring in the region, where the pandemic has increased hunger, poverty, and unemployment (12).

On the other hand, the pandemic has increased the alterations of the emotional state, these alterations of the mental state negatively affect quality of life (13, 14), as well as physical and mental health (15). The COVID-19 pandemic has triggered many people to be affected emotionally, experiencing depression, anguish, and stress, putting their health and general wellbeing at risk (16). In Peru, 28.6% of the population presented depressive symptoms and the age group with the greatest depressive affectation was 18–24 years old (17). Likewise, 59.7% of Peruvians suffered from stress due to the pandemic (18).

Studies in several countries during the early period of the COVID-19 pandemic have shown an independent association between household food insecurity and altered mental health states (19, 20). In addition, a meta-analysis suggests that food insecurity has a significant effect on the likelihood of being stressed or depressed (21). In this sense, these associations have not yet been verified in the population with more deaths per million inhabitants worldwide due to COVID-19, which led to estimate that life expectancy in Peru will decrease by more than 2 years in 2020 (22). This, in addition to the poor management of the pandemic by its authorities (23). Therefore, the objective of the study is to determine the association between food insecurity and emotional state alterations (stress, depression, and anxiety) in Peruvian households during the COVID-19 pandemic.



Materials and methods


Population and study design

Cross-sectional design study through a structured survey of adult men and women aged ≥18 years, belonging to Peruvian households. Data were collected in the year 2021, between July 6 and September 22, during the final part of the second wave of the COVID-19 pandemic. During this period, the country was still in a health emergency, although many of the restrictive measures had been suspended. The study was done with participants from the three regions of the country, coast, Andes, and jungle. Sampling was for convenience. For the coast region, the questionnaire was distributed through the social networks of the University to which the authors belong. In addition, the authors distributed it through their social networks. For the Andes and jungle regions, two people living in each region were hired to disseminate the study through email, Facebook, Instagram, and WhatsApp. All participants were invited to complete a structured online questionnaire using the Microsoft Forms web survey platform. To ensure the criteria for inclusion in the research, these criteria were included in the informed consent, as options in which the participant agreed or did not agree to continue with the completion of the form. A total of 540 responses were received. After excluding those under 18 years of age, incomplete surveys, and respondents from other countries, the final data set included 525 participants.



Ethical aspects

This study followed the international ethical standards found in the Declaration of Helsinki (2000). All procedures involving human subjects were approved by the Ethics and Research Committee of the Universidad Peruana Unión (No 2021-CE-EPG-000014). A brief description of the study and its objective, as well as informed consent, were provided on the first electronic page containing the invitation to participate in the survey. All subjects gave their consent to participate in the study after clicking on the “accept” icon, meaning that they accepted the terms of the informed consent.



Measuring instruments

Data collection was carried out through a single self-administered structured digital questionnaire developed by the authors using Microsoft Forms. The questionnaire contained questions on sociodemographic aspects (age, sex, marital status, employment status, region, type of family, number of children, and socioeconomic status). To assess socioeconomic status, the socioeconomic status scale was used, which consists of five levels: high, medium, upper low, lower low, and marginal (A, B, C, D, and E, respectively). This scale has five dimensions: (1) Education of the head of the family and spouse, (2) Characteristics of the dwelling, (3) Access to health, (4) Economic income of the family, and (5) Overcrowding. The categorization of socioeconomic status was obtained based on the following scores: A (33 or more), B (27–35), C (21–26), D (13–20), and E (5–12) (24). The Latin American and Caribbean food security scale (ELCSA) was used to assess food insecurity, and the depression, anxiety, and stress abbreviated scale (DASS-21) was used to assess mental health outcomes (depression, anxiety, and stress).


Latin American and Caribbean food security scale

This instrument was developed by the ELCSA Scientific Committee and is used by the FAO of the United Nations. The ELCSA Scientific Committee developed a formal process of interactive and iterative consultation, between 2007 and 2011, to promote the development of a single scale for the measurement of food insecurity in households in Latin America and the Caribbean. This process included two regional conferences on household food insecurity measurement, the application of consensus versions of the ELCSA in different countries, and various regional workshops on harmonization and statistical analysis. The ELCSA was developed from the US Household Food Security Supplement Module (HFSSM), the Brazilian Food Insecurity Scale (EBIA), the Lorenzana Scale validated and applied in Colombia, and also taking into account the Food Insecurity and Access Scale developed by the United States Agency for International Development (25). The instrument has good psychometric properties that demonstrate reliability and validity (25–27). Typical Cronbach’s alpha values in validation studies of the ELCSA (0.91–0.96) suggest that this instrument has a high degree of internal consistency in different socioeconomic and cultural contexts (27). The scale consists of 3 dimensions: (1) Quantity and quality of food; (2) Uncertainty/Anxiety about food access or availability, and (3) Socially unacceptable means of food acquisition and distribution. It is divided into two sections: the first section with eight questions (questions 1–8) referring to various situations that lead to food insecurity, experienced in households and adults in those households; and in the second section with seven questions (questions 9–15), referring to conditions affecting children under 18 years of age in the household. Therefore, in households where there are children under 18, respondents answer all 15 items of the ELCSA, and in those households where there are only adults, only the first eight items are applied. The ELCSA allows us to classify food insecurity into three levels: (a) Mild food insecurity, (b) Moderate food insecurity, and (c) Severe food insecurity (28). To calculate the score for the classification of the level of food insecurity, one point will be assigned for each “Yes” answer and zero for each “No” answer. At the end, the affirmative answers to the ELCSA questions are added up, and the classification of the levels of food insecurity will be made using the scores: 0 (food security), 1–5 (mild insecurity), 6–10 (moderate insecurity), 11–15 (severe insecurity) for households composed of adults and children under 18 years of age. For households composed only of adults the cut-off points are: food security (0), mild insecurity (1–3), moderate insecurity (4–6), severe insecurity (7–8). In the results we are denominating as “Normal” level, those households that presented food security. The cut-off points were obtained from the Manual for the use and application of ELCSA (25).



Depression, anxiety, and stress abbreviated scale

The DASS-21 scale has 21 items, which is composed of three dimensions measuring depression, anxiety, and stress. The depression dimension (items 3, 5, 10, 13, 16, 17, and 21) assesses unpleasant emotions, hopelessness, sadness, loss of interest, and low self-esteem. The anxiety dimension (items 2, 4, 7, 9, 15, 19, and 20) assesses psychophysiological activation, autonomic arousal, and subjective experiences of anxiety. Finally, the stress dimension (items 1, 6, 8, 11, 12, 14, and 18) assesses the difficulty to be relaxed, nervous excitement, agitation, irritability, and impatience (29). All items have a Likert-type response format with four alternatives, which are ordered on a scale of 0 to 3 points. The response options available for answering this scale were: 0 (it has not happened to me), 1 (it has happened to me a little, or for part of the time), 2 (it has happened to me a lot, or for a good part of the time), and 3 (it has happened to me a lot, or most of the time) (30). The scale score is calculated with the sum of the scores of the items belonging to that scale and varies between 0 and 21 points. According to the score of each domain, the severity of the disturbance is established. The higher the score, the greater the severity of depression, anxiety, and stress (29). The instrument used was validated in a Peruvian sample whose reliability was Cronbach’s alpha 0.975 (31). With our database, Cronbach’s alpha for the depression, anxiety, and stress subscales were: 0.923, 0.895, and 0.933, respectively, which confirms the reliability of the measurement instrument. In the results, we divided the outcomes, which are anxiety, depression, and stress, into two levels: normal–mild and moderate–severe. In the normal–mild level, we considered the categories Normal and Mild of the DASS-21 Scale and for the Moderate-Severe level, we considered the categories Moderate, Severe, and Extremely Severe of the same scale.




Data analysis

Data analysis was performed through the programming language R version 4.0.2. Depending on their categorical or numerical nature, the variables were described as absolute and relative frequencies (%) or mean and standard deviation (SD), respectively. For the comparative analysis between the categorized groups, the chi-square test was used. Then, to establish the independent relationship between food insecurity and anxiety, stress, or depression in the study population, Poisson regression models with robust variance were used. These regression models provided the PRc (crude prevalence ratio) and PRa (adjusted prevalence ratio) for each factor, with their respective 95% confidence intervals (95% CI). Adjustment was made for sex, age group, and socioeconomic status. A p < 0.05 was considered statistically significant in all analyses.




Results


General characteristics of population

Table 1 shows sociodemographic characteristics. A total of 525 adult participants over 18 years of age from Peruvian households were analyzed, with a greater distribution between 36 and 64 years of age (55.6%), and significant differences were found between men and women. Regarding marital status, 57.0% were married-cohabitant. Regarding employment status, 58.1% of the population reported not working or having a casual job. For the study, we considered collecting the sample from the three regions of Peru, with the coast being the most predominant with 54.9%. The 57.3% came from nuclear families and 41.7% belonged to socioeconomic level D.


TABLE 1    General characteristics of the population.
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Prevalence of food insecurity and alterations in emotional state

According to the results obtained from the 15 questions of the ELCSA, 71.4% of households experienced some degree of food insecurity. Mild food insecurity was the most frequent, affecting 49.1%, followed by moderate 15.4%, and severe 6.9%. Regarding mental health outcomes, 24.8% manifested depression, 26.7% anxiety, and 15.3% stress (Figure 1).
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FIGURE 1
Prevalence of food insecurity and mental health outcomes in Peruvian households during the COVID-19 pandemic.


The study’s finding also revealed that due to lack of money or other resources 65.7% of households were worried that food would run out, 15.0% ran out of food at some time in their households, 27.0% stopped having a healthy diet, 35.6% had a diet based on little variety of food, about 14.9% stopped eating breakfast, lunch or dinner, 28.0% ate less than they should eat, 19.6% felt hungry but did not eat, and 10.7% ate only once a day or stopped eating for a whole day. With respect to households with the presence of minors under 18 years of age, the study revealed that 11.4% of these minors stopped having a healthy diet, 18.9% had a diet based on little variety of food, 4.8% stopped eating breakfast, lunch, or dinner, 13,0% of children ate less than they should, 15.8% of households had to reduce the amount of food served to a child, 5.5% of children felt hungry but did not eat, and 3.8% of children ate only once a day or stopped eating for a whole day (Figure 2).
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FIGURE 2
Percentage of affirmative responses by Latin American and Caribbean food security scale (ELCSA) questions.




Food insecurity and anxiety

The results indicate that sex is significant for anxiety (p < 0.01). According to the adjusted analysis, men are 51.0% less likely to have moderate-severe anxiety than women. Age and socioeconomic status showed no association. With respect to the association between the level of food insecurity and anxiety, this is shown to be highly significant (p < 0.01). As the level of food insecurity increases, the risk of moderate-severe anxiety increases. The results reveal that households with mild food insecurity are 2.04 times more likely to have moderate-severe anxiety, households with moderate food insecurity are 4.5 times more likely to have moderate-severe anxiety and households with severe food insecurity are 10.44 times more likely to have moderate-severe anxiety (Table 2). All these categories have increased risk compared to food security group.


TABLE 2    Association between level of food insecurity and anxiety.
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Food insecurity and depression

It is observed that sex is significant for depression (p < 0.01). According to the adjusted analysis, men are 57.0% less likely to have moderate-severe depression compared to women. Age and socioeconomic status showed no association. The level of mild food insecurity is not associated with the development of moderate-severe depression. Instead, households with moderate food insecurity are 2.8 times more likely to have moderate-severe depression, (p < 0.05), while households with severe food insecurity are 5.7 times more likely to have moderate-severe depression, having a highly significant association (p < 0.01) compared to food security group (Table 3).


TABLE 3    Association between level of food insecurity and depression.
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Food insecurity and stress

Gender is also significant for stress (p < 0.05). Men are 85.0% less likely to have moderate-severe stress compared to women. As for age, a significant association is shown here (p < 0.05), with those older than 35 years being 54.0% less likely to develop moderate-severe stress. On the other hand, the level of mild food insecurity is not associated with the development of moderate-severe stress. Instead, households with moderate food insecurity are 5.9 times more likely to have moderate-severe stress, and households with severe food insecurity are 8.5 times more likely to have moderate-severe stress, both having a highly significant association (p < 0.01) compared to food security group (Table 4).


TABLE 4    Association between the level of food insecurity and stress.
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Discussion

The COVID-19 pandemic has had a major impact on household food security globally. The findings demonstrate that food insecurity impacted a large proportion in Peruvian population, and food insecurity was in turn associated with different forms of mental health distress. Despite more than 2 years having passed since the onset of the pandemic in the country, we continue to see high rates of both food insecurity and mental health problems.

Previous studies have shown the increase in food insecurity due to the COVID-19 pandemic, in addition, the measures implemented by governments to contain this health crisis, such as confinement and social isolation, have exacerbated food insecurity (32, 33). Although many of these measures have been suspended, high levels of food insecurity are still evident. This is what was found in this study, where 71.4% of Peruvian households presented some degree of food insecurity. Recent studies of populations in other countries of the region show similar prevalence rates (34). Poverty, concern about unemployment and loss of income due to COVID-19 are the probable causes of the increase in food insecurity in Peruvian households (9). A national study showed that the country’s positive economic growth from 2005 to 2015 was interrupted and even declined by 0.8% during the pandemic (10). Poverty, which has not been substantially reduced in recent years, increased dramatically with the current health crisis, reaching 30.1%, which means an increase of 9.9% between 2019 and 2020 (11). In addition to these economic indicators, the Peruvian economy is characterized by its high informality, which reaches 69.2% (35). In relation to employment, a study conducted in the southern region of the country showed that 39% of households would have lost at least one job during the pandemic (36). In addition, most of the participants in this study (80.2%) were in socio-economic levels C, D, and E. This information together would explain the high prevalence of food insecurity in Peruvian households.

Regarding the characteristics of food insecurity, the study showed that 65.7% of Peruvian households expressed concern about food shortages during the pandemic. This is reaffirmed by other studies that show very similar results (37). The study also reports that 27% of households did not have a healthy diet, and 35% had little variety of food. In addition to the omission of these in some meal time (breakfast, lunch, or dinner), which generates insecurity in terms of quantity and nutritional quality. In this regard, FAO in its analysis and responses in Latin America and the Caribbean to the effects of the COVID-19 pandemic on food systems, has pointed out a high intake of sugars, sodium, and saturated fats in the population, in contrast to access to a balanced diet, which puts people’s health at risk (38). In addition, the lack of nutritional quality and access to a healthy diet would weaken the immune system of the population and leave them susceptible to contracting or developing severe forms of the SARS-CoV-2 transmitted disease (39).

In relation to mental health, considerable prevalence rates of depression, anxiety, and stress were observed in the population. Interestingly, it was observed that the gender variable is very significant for the development of emotional alterations, with men being less likely to have depression, anxiety, and stress at the moderate-severe level compared to women. This is corroborated by other studies that concluded that female gender was associated with a higher probability of suffering from anxiety, depression, and stress (30). In addition to policy responses to mitigate the economic and health costs of the pandemic, the disproportionate impact of COVID-19 on the mental health of the most vulnerable members of society requires urgent attention. It is critical that the healthcare system prepare for increased demand for mental healthcare services in both the short and long term, develop innovative solutions to provide care in the context of the pandemic, and prioritize equitable access (40).

In the associative analysis, it was found that there is a significant association between food insecurity and mental health outcomes such as depression, anxiety, and stress. In the adjusted analysis, it was observed that households with mild food insecurity are 2.04 times more likely to have moderate-severe anxiety, highlighting that anxiety is more premature when there is food insecurity. Contrary to these results, Pourmotabbed et al. (21) found no positive association between food insecurity and anxiety. While another study, in adults with very low food security, almost half (49.4%) tested positive for anxiety (41) and even adults with very low food security were 6.19 times more likely to test positive for anxiety (42).

At higher levels of food insecurity (moderate and severe) the odds of having anxiety, depression, and stress increased substantially by up to 10.44, 5.7, and 8.5 times the odds of having anxiety, depression and moderate-severe stress, respectively. These results are consistent with other studies where a clear pattern was evident with increasing levels of food insecurity associated with higher odds of depression, anxiety, and high stress, compared to food secure individuals (43, 44). Because of the strong associations between food security and emotional state disturbances, policies to mitigate, and prevent food insecurity may also have mental health benefits by alleviating stress, depression, and anxiety about practical concerns related to one’s ability to secure sufficient food (45, 46).

Importantly, these findings demonstrate how high rates of food insecurity and mental health persist during the pandemic in the Peruvian population. Even when the economy begins to recover. There is a need to review the temporary policies currently in place imposed by governments in a way that ensures adequate access to food and medical care, in addition to focusing on the creation of affordable healthcare plans that cover mental healthcare (41).

This study has several limitations. First, although the study is designed to be nationally representative, our sample differs in some respects from the general adult population, in particular, there is an overrepresentation of coast region (54.9%), women (68%), and socioeconomic levels C and D, therefore, the results must be taken with caution since they do not represent the Peruvian population. Second, the data was collected through an online survey, thus excluding those without Internet access. The survey was also conducted only in Spanish, so it did not capture non-Spanish speakers, such as the Quechua-speaking populations of the Andes or the indigenous peoples of the jungle, which limits the generalizability of the results to these populations. Finally, the cross-sectional design does not allow us to determine causality.



Conclusion

In conclusion, this study demonstrates that food insecurity during the COVID-19 pandemic is associated with mental health disturbances in the Peruvian population. Therefore, there is a need for continued evaluation of the immediate impact of COVID-19, its new variants, and the long-term health implications of barriers to food access, diet quality, and population nutrition.
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Variables

Sex

Women

Men

Age

<35 years

>35 years
Socioeconomic status
A-B

Cc-D

E

Food insecurity
Normal

Mild

Moderate

Severe

Anxiety

N-M level (n =471)

313 (66.5%)
158 (33.5%)

210 (44.6%)
261 (55.4%)

51 (10.8%)
400 (84.9%)
20 (4.25%)

144 (30.6%)

237 (50.3%)
67 (14.2%)
23 (4.9%)

M-S level (n = 54)

45 (83.3%)
9 (16.7%)

23 (42.6%)
31 (57.4%)

6 (11.1%)
44 (81.5%)
4(7.41%)

6 (11.1%)
21 (38.9%)
14 (25.9%)
13 (24.1%)

P-value

0.018

0.598

0.491

<0.001

PRc (95% CI)

Reference

0.51 (0.30-0.87)*

Reference

0.89 (0.59-1.3)

Reference
0.94 (0.42-2.11)
1.58 (0.49-5.11)

Reference
22 (1.5-7.0)*
4.8 (2.1-10.9)
8.3 (3.6-37.8)*

PRa (95% CI)

Reference

0.38 (0.2-0.7)**

Reference

1.06 (0.65-1.73)

Reference
0.63 (0.31-1.27)
0.67 (0.22-2.0)

Reference
2.04 (0.85-4.89)*
4.5 (1.78-11.3)**

10.44 (4.26-25.6)*

Data presented as absolute and relative frequency (%). N-M, normal-mild; M-S, moderate-severe; PRc, crude prevalence ratio; PRa, prevalence ratio adjusted for all variables presented;

95% CI, 95% confidence interval.

*p < 0.05, **p < 0.01, statistically significant by Poisson regression with robust variance.
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Variables Total (n = 525) Men (n=167) Women (n =358) P-value

Age 0.019*
18-35 years old 227 (43.2%) 58 (34.7%) 169 (47.2%)
36-64 years old 292 (55.6%) 107 (64.1%) 185 (51.7%)
>65 years old 6 (1.1%) 2 (1.2%) 4(1.1%)
Marital status 0.161
Married 189 (36.0%) 57 (34.1%) 132 (36.9%)
Cohabitant 110 (21.0%) 29 (17.4%) 81 (22.6%)
Divorced 19 (3.6%) 8 (4.8%) 11 (3.1%)
Single 202 (38.5%) 73 (43.7%) 129 (36.0%)
Widower 5(1.0%) 0 (0.0%) 5(1.4%)
Employment status <0.001**
Does not work 104 (19.8%) 10 (5.99%) 94 (26.3%)
Stable job 220 (41.9%) 84 (50.3%) 136 (38.0%)
Temporary employment 201 (38.3%) 73 (43.7%) 128 (35.8%)
Region 0.049*
Coast 288 (54.9%) 81 (48.5%) 207 (57.8%)
Highlands 149 (28.4%) 59 (35.3%) 90 (25.1%)
Jungle 88 (16.8%) 27 (16.2%) 61 (17.0%)
Family type <0.001**
Extensive 90 (17.1%) 25 (15.0%) 65 (18.2%)
Single parent 67 (12.8%) 16 (9.6%) 51 (14.2%)
Nuclear 301 (57.3%) 93 (55.7%) 208 (58.1%)
Single person 55 (10.5%) 33 (19.8%) 22 (6.2%)
Reconstituted 12 (2.3%) 0 (0.0%) 12 (3.4%)
Children under 5 years old 0.032*
None 324 (61.7%) 111 (66.5%) 213 (59.5%)
1 child 122 (23.2%) 28 (16.8%) 94 (26.3%)
2 children 30 (5.7%) 11 (6.6%) 19 (5.31%)
3 children 14 (2.7%) 5(3.0%) 9 (2.51%)
4 children 3(0.6%) 3 (1.8%) 0 (0.0%)
~5 children 32 (6.1%) 9 (5.4%) 23 (6.4%)
Socioeconomic status 0.217
A 16 (3.0%) 9 (5.4%) 7 (2.0%)
B 88 (16.8%) 29 (17.4%) 59 (16.5%)
€ 198 (37.7%) 62 (37.1%) 136 (38.0%)
D 219 (41.7%) 65 (38.9%) 154 (43.0%)
E 4(0.8%) 2(1.2%) 2(0.6%)

Data presented as absolute and relative frequency (%).
*p < 0.05, **p < 0.01, statistically significant by chi-square.
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Stress

Variables N-M level (n = 495) Level M-S (n = 30) P-value PRc (95% CI) PRa (95% CI)
Sex

Women 330 (66.7%) 28 (93.3%) 0.004 Reference Reference
Men 165 (33.3%) 2 (6.67%) 0.12 (0.03-0.45)** 0.15 (0.03-0.67)*
Age

<35 years 212 (42.8%) 21 (70.03%) 0.008 Reference Reference
>35 years 283 (57.2%) 9 (29.07%) 0.44 (0.24-0.84)* 0.36 (0.17-0.76)*
Socioeconomic status

A-B 55 (11.1%) 2 (6.67%) 0.254 Reference Reference
C-D 419 (84.6%) 25 (83.3%) 1.6 (0.39-6.6) 1.09 (0.29-4.08)
E 21 (4.24%) 3 (10.0%) 3.56 (0.63-20.0) 1.75 (0.31-9.76)
Food insecurity

Normal 147 (29.7%) 3(10.0%) 0.002 Reference Reference
Mild 246 (49.7%) 12 (40.0%) 2.5(0.85-7.2) 2.07 (0.62-6.84)
Moderate 71 (14.3%) 10 (33.3%) 5.6 (1.8-16.7)** 5.9 (1.7-20.5)**
Severe 31 (6.26%) 5 (16.7%) 5.2 (1.5-18.4)* 8.5 (2.1-34.0*

Data presented as absolute and relative frequency (%). N-M, normal-mild; M-S, moderate-severe; PRc, crude prevalence ratio; PRa, prevalence ratio adjusted for all variables presented;
95% CI, 95% confidence interval.
*p < 0.05, **p < 0.01, statistically significant by Poisson regression with robust variance.
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Variables

Sex

Women

Men

Age

<35 years

>35 years
Socioeconomic status
A-B

Cc-D

E

Food insecurity
Normal

Mild

Moderate

Severe

Depression

N-M level (n = 460)

304 (66.1%)
156 (33.9%)

194 (85.5%)
266 (89.3%)

52 (11.3%)
388 (84.3%)
20 (4.35%)

141 (30.7%)
227 (49.3%)
67 (14.6%)
25 (5.43%)

M-S level (n = 65)

54 (83.1%)
11 (16.9%)

33 (14.5%)
32 (10.7%)

5 (7.69%)
56 (86.2%)
4(6.15%)

9 (13.8%)
31 (47.7%)
14 (21.5%)
11 (16.9%)

P-value

0.009

0.190

0.571

0.001

PRc (95% CI)

Reference

0.44 (0.23-0.81)**

Reference

0.74 (0.47-1.2)

Reference
1.43 (0.6-3.44)
1.9 (0.56-6.48)

Reference
1.88 (0.91-4.1)
2.9 (1.3-6.4)*
5.1 (2.3-11.40*

PRa (95% CI)

Reference

0.43 (0.23-0.81)**

Reference

0.73 (0.47-1.15)

Reference
1.07 (0.46-2.54)
1.09 (0.33-3.69)

Reference
1.9 (0.9-3.9)
2.8 (1.2-6.3)*
5.7 (2.5-13.00**

Data presented as absolute and relative frequency (%). N-M, normal-mild; M-S, moderate-severe; PRc, crude prevalence ratio; PRa, prevalence ratio adjusted for all variables presented;

95% CI, 95% confidence interval.

*p < 0.05, **p < 0.01, statistically significant by Poisson regression with robust variance.
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