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Abstract

:

The COVID-19 pandemic and the consequent precautions and dispositions adopted have triggered substantial changes in daily health-related behaviors, including food consumption habits. The psychological impact of the pandemic has been considered one of the factors affecting this transition and requiring consideration when targeting healthy-sustainable behavior preservation. The present study describes the results of a survey conducted on a convenience sample of Italian residents (n = 2272) during the first phases of pandemic. The aim was to explore the daily nutritional choices and behaviors and their transformations that occurred along with the associations with psychological factors (i.e., subjective well-being, and depression, anxiety and stress symptoms). An indicator for healthy-sustainable transition (HST index) was constructed and revealed diffused transformation in dietary habits, with a large segment of the sample adopting healthier and more sustainable dietary behaviors and others showing reduced healthy-sustainable food choices. Informative relationships with the psychological variables were then found from the correlational and regression analyses. Lower levels of anxiety, depression and stress symptomatology and higher perceived subjective well-being were significantly associated with healthier-sustainable food consumption behaviors. These findings shed light on the crucial areas to be considered in future institutional interventions, ultimately ensuring favorable conditions for both healthy diet behaviors and sustainable food consumption choices.
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1. Introduction


The Severe Acute Respiratory Syndrome-Coronavirus-2 (SARS-CoV-2) pandemic outbreak has brought considerable changes to the lives of many individuals. In response to its rapid spread, immediate precautions (e.g., social-distancing, activity shutdowns, hygienic measures) were adopted. In particular, in March 2020, Italy was the European country reporting the highest number of cases and deaths [1], consequently requiring very stringent and rigid dispositions in order to safeguard people’s health. During the earlier phases of the pandemic, Italian citizens were housebound and only a few activities were allowed (i.e., going to work, going to the hospital, and grocery shopping). As for Italy and most countries worldwide, not only has this event constituted an unprecedented public health crisis, but it has also been a challenging occurrence that has triggered significant modifications in people’s daily routines and habits. Concurrently, besides the consequent and increasing exposure to health concerns, the worldwide community has found itself having to deal with lifestyle and health-related behavior adaptation. For instance, profound effects were observed on food consumption and dietary intake. Due to restricted store opening hours, reduced availability of goods, as well as more time spent at home, significant effects on food purchasing and preparation were observed, thereby affecting diet quality [2]. This situation has led to recent systematic reviews and meta-analyses that have reported informative and mixed evidence, across different countries, age groups, and general and clinical populations. Gonzales-Monroy et al. [3] showed, for example, a worsening of diet between the pre-pandemic and pandemic period with an increased preference to consume snacks, sweets, and ultra-processed foods rather than vegetables, fruits, and fresh food. In contrast, other research found an increase in adherence to the Mediterranean diet [4], indicating that the pandemic did not necessarily have a negative impact on eating behaviors.



Contextually, nutrition has increasingly gained attention, occupying a central position in individual health and, more broadly, in socio-environmental sustainability issues [5]. On the one hand, it is well recognized that the adoption of healthy eating behaviors and of a varied nutritional regimen is crucial when aiming to maintain good health. Accordingly, nutritional status was highlighted as a factor predicting health outcomes of patients with COVID-19 [6], suggesting that worse profiles are more likely to develop severe medical conditions [7,8]. In support of this, prior research has oppositely shown that healthy diets have the potential to benefit the immune system, sensibly decreasing COVID-19 vulnerability [9]. On the other hand, nutrition in the pandemic era has become a central theme towards sustainable habits and conduct. There is a growing awareness that the maintenance of a diet that is both healthy and sustainable will be increasingly difficult to achieve. This is because, in present times, the food economy is based on a production-consumption model that, especially during the pandemic, has turned out to be unsustainable [10]. This paradigm encompasses a global food trade deeply connected to an industrial agricultural and urbanization development model that has been threatening to worldwide ecological and cultural biodiversity. Therefore, today more than ever, reforming the present paradigm starting from dietary pattern sustainability has become an urgent challenge. In 2019, the Food and Agriculture Organization of the United Nations (FAO) recognized sustainable diets to be crucial in promoting all dimensions of individual health and well-being. This allowed the optimization of the environmental costs of food production and the consumption and adaptability to local social, cultural and economic contexts. At the country level, the adoption of such guiding principles that take a holistic approach to diet not only embodies a valuable solution, but also represents a precious contribution towards the achievement of the well-known sustainable development goals (SDGs) [11].



Along these lines, there is a growing need for analysing eating behaviors not exclusively on an individual-centric level, but also by including their relationships with external and contextual factors (economic, social, and cultural) [12]. In this light, the pandemic has represented an opportunity to explore, under unprecedented circumstances, the propensity of individuals to make more or less healthy and sustainable food choices, making it possible to advance informative insights into future directions and transformations. As highlighted in a prior work [13], the COVID-19 crisis allowed the identification of strategic areas of institutional intervention on which to focus to ensure more sustainable food production and consumption. The survey, conducted during the earlier phases of the first nationwide lockdown in Italy, described healthy-sustainable food consumption transformations across different generational cohorts, places of residency, educational levels, subjective social status, socio-economic condition, working conditions, and household compositions.



To date, what has been scarcely addressed, however, is the relationship between the adoption of sustainable food choices and psychological factors. More broadly, diverse studies have exclusively explored the associations of an individual’s psychological responses to the COVID-19 pandemic with lifestyle and health behavior changes [14,15,16,17], adopting, however, an individual-centric framework. As specifically concerns the changes in dietary behaviors, recent studies showed that stay-at-home restrictions, including teleworking and as social isolation, in some cases, to have triggered stress, anxiety and mood disorders throughout the population [18], ultimately affecting food choices. In other cases, it must be noted that the COVID-19 pandemic has represented an opportunity for positive changes in dietary habits [19,20,21,22]. These improvements have been attributed, for example, to having more free time to cook healthy meals, to a pre-pandemic more advantageous socio-economic status, or also to the motivation to improve health in order to reduce the fear of higher susceptibility to COVID-19 symptomatology [13,23].



In light of this background, the present study aims to provide further insight into the impact of the COVID-19 pandemic during its early phase (March–May 2020) on food consumption behaviors in a convenience sample of Italian residents. More specifically, the study has a twofold purpose: (i) to analyse dietary changes taking into account both the healthiness and the sustainability of food-related choices, and (ii) to further explore their associations with the psychological responses to the pandemic, namely pandemic-related depression, anxiety, and stress symptoms, and the perceived subjective well-being during the lockdown. Based on the aforementioned prior works [14,15,16,17,18,19,20,21,22], we hypothesize that, during the pandemic, depression, anxiety, and stress symptoms may have contributed to negatively affect healthy-sustainable food choices, while higher subjective well-being may have increased the tendency to adopt healthier and more sustainable eating behaviors.




2. Materials and Methods


The present study is part of a broader research project launched by the BEST4Food (www.bestforfood.unimib.it) interdepartmental center of the University of Milano-Bicocca (Milan, Italy). The general aim of this project was to investigate the psychological, social and sustainability correlates of individuals’ dietary behaviors throughout the emergency period of the COVID-19 pandemic. More broadly, the project was driven by the willingness to better understand the reactions of individuals to COVID-19 with the aim to obtain strategies and solutions to implement for a healthy-sustainable post-pandemic food system. The study was conducted in accordance with the guidelines of the Declaration of Helsinki and approved by the Ethics Committee of the Department of Psychology of the University of Milano-Bicocca (Protocol RM-2020-297, 13 May 2020).



2.1. Study Design, Procedures, and Participants


The current work is positioned in the first stage of the broader research project. Following the earlier phase of the nationwide lockdown (9 March to 4 May 2020) [24], from May to June 2020 an online survey was administered to 3630 Italian residents. Data were collected employing Qualtrics Software (Qualtrics, Version April 2020; Qualtrics, Provo, UT, USA). Participants were invited to participate using an online link posted on the official communication channels of the university (webpage, newsletter and social media) and through snowball personal communications of the researchers involved in the study. Informed consent to participate in the survey and data treatment were obtained from all respondents. Of the total number of surveys administered, 2272 complete responses were recorded (62.6% response rate). Regarding the characteristics of the final sample (Table 1), the mean age was 38.7 ± 14.0 years (range: 18–90), most were female (73.3%) and had graduated (42.8%). Moreover, during the lockdown the majority of participants declared to have worked from home (59.6%), and to have lived with others (two or more people, 88.3%) predominantly in the Lombardy region (67.9%). In conclusion, most of the cases reported that the COVID-19 crisis had no effect on the household economic condition (54.3%) or that it was slightly detrimental (29.0%).




2.2. Measures


The online survey included a questionnaire designed to collect socio-demographic and living conditions information, usual dietary regimen and habits along with self-reported changes in the practices related to food consumption and preparation, the psychological condition (i.e., subjective well-being, anxiety, depression and stress symptoms) under lockdown, information about health status (e.g., weight management, physical activity), and opinions, attitudes and future intentions towards food- and sustainability-related issues. Differently from our previous work [13], which accurately described the lockdown-related changes in dietary and cooking habits along with the socio-demographic and housing factors underlying a healthy-sustainable transition, the present work mainly focused on the dietary habit changes during the earlier phases of pandemic and their associations with the psychological factors evaluated.



2.2.1. Psychological Variables


The psychological assessment included validated scales and questionnaires measuring perceived subjective well-being, and the anxiety, depression and stress symptoms perceived during the last week.



MacArthur Scale. This allows the evaluation of the subjective social status by a pictorial format measure represented by a 10-rung social ladder on which respondents have to indicate their socio-economic status in comparison to others in society based on income, educational level and occupation [25]. According to prior works within the psychological and health sciences fields [26,27], this scale allowed for the capturing of individuals’ social standing according to their own perspective and subjectivity across socio-economic status components, ultimately contributing to clarifying the connection underlying objective and subjective socio-economic status and psychological well-being. For the present study, the MacArthur Scale was therefore included to evaluate perceived subjective well-being, with higher scores indicating the perception of more positive profiles.



Depression Anxiety Stress Scale (DASS). The DASS consists of 21 items divided into three subscales, evaluating depression, anxiety, and stress symptoms that occurred in the past week. Examples of items (presented in the form of statement) are: “I found it hard to wind down”, “I was aware of dryness of my mouth”, and “I could not seem to experience any positive feeling at all”. Respondents were asked to rate how many of each item applied to them on a 4-point Likert scale (0 = did not apply to me at all; 3 = applied to me very much, or most of the time). Higher scores in all three subscales reflected more severe symptomatology. More specifically, subscale scores on symptom severity can be categorized as normal (Depression: 0–9; Anxiety: 0–7; Stress: 0–14), mild (Depression: 10–13; Anxiety: 8–9; Stress: 15–18), moderate (Depression: 14–20; Anxiety: 10–14; Stress: 19–25), severe (Depression: 21–27; Anxiety: 15–19; Stress: 19–25), and extremely severe (Depression: >28; Anxiety: >20; Stress: >34). The DASS has been previously validated in the Italian population, showing satisfactory levels of internal consistency [28] and, so far, it has proved to be a reliable tool for the evaluation of the psychological response to the COVID-19 crisis [29]. For the present study, Cronbach’s Alpha coefficients were calculated to test scale internal consistency [30]. Satisfactory reliability scores for each subscale were observed (Depression: α = 0.867; Anxiety: α = 0.798; Stress: α = 0.874).




2.2.2. Healthy-Sustainable Food Consumption Behavior


Food consumption behaviors were assessed in terms of the usual dietary regime and of self-reported eating habit changes during the pandemic. First, participants were asked to indicate if they usually adopted an omnivore or pescatarian, vegetarian, vegan diet, or if they did not consume red meat exclusively. Then, to evaluate whether the consumer’s habits of food changed during the lockdown, a single question composed of eleven items was designed. These included food groups adapted from the EATLancet Commission’s guidelines for a planetary healthy-sustainable diet [31]. These guidelines consist of indications of consumption for different food categories within which it is possible to have a concurrent sustainable (i.e., low environmental impact) and healthy (i.e., able to prevent diet-related non-communicable diseases and mortality) diet. Accordingly, the EATLancet diet is mainly plant based, limiting the content of animal-based foods, saturated fats, and sugar, and emphasizing whole grains content, vegetables, legumes, fruit, and nuts. Based on this reference, two sub-groups were created, namely the sustainable foods (vegetable-based dishes, legumes, whole grain cereals, nuts and seeds, fresh fruit) and unsustainable foods (carb-based dishes, meat-based dishes, dairy products, sweets and desserts, alcoholic and sugary beverages) groups. Participants were asked to indicate on a 4-point Likert scale how often they used to consume each food during the lockdown in comparison to their prior ordinary habits (1 = neither before pandemic nor during lockdown; 2 = less frequently than before; 3 = as usual, lockdown had no effect; 4 = more frequently than before). Based on this data, a healthy-sustainable transition (HST) index was constructed to obtain an aggregate score for participants’ dietary transformations indicating whether and to what degree they represent a transition towards a more or less healthy-sustainable consumption model. To obtain a latent construct explaining food groups frequency results, the dimensionality of the data was reduced by identifying one or more factors that summarize the available items. Since foods were grouped in ordered categorical items, the categorical principal component analysis (CatPCA) [32] was applied. The categories of variables were assigned numeric values through optimal scaling [33,34], which allows for the transforming of categories of variables with ordinal levels into numeric value variables. This process ensured that, after replacing the category labels with category quantifications, as much as possible of the variance in the quantified variables was explained [33]. Goodness of fit evaluation was based on the total variance explained in the transformed variable (VAF) on the corresponding percentage (PVAF), and on a generalized version of Cronbach’s alpha [35,36]. The results generated from the whole procedure are presented in detail as supplementary material (see Tables S1–S6). Through the application of the CatPCA, the original categories of food frequency items were aggregated into three categories, namely “Less than before”, “Never or equal to before”, and “More than before”. The same procedure was then applied to the two food groups (sustainable and unsustainable foods) separately as well, thereby creating two independent indexes that reflected the changes in consumption of sustainable food (CCSF) and those in non-sustainable food (CCNSF). Finally, a PCA was applied to summarize the CCSF and CCNSF into a single indicator of healthy-sustainable transition of dietary behavior (HST index), in which the more the value is negative, the more the change reflects a transition towards less healthy and sustainable food choices, whereas the more the value is positive, the more the change corresponds to a transition towards healthier and more sustainable food choices. Figure 1 shows the final HST index calculated from the data collected from the study sample. Its scores ranged from −3.85 to 3.88 and appeared normally distributed (Skewness: 0.51 ± 0.51; Kurtosis: 0.82 ± 0.1), reflecting the diffused transformation of dietary habits, with a large segment of the population adopting healthier and more sustainable dietary behaviors and others showing reduced healthy-sustainable food choices.





2.3. Statistical Analyses


Of the final sample, descriptive statistics were conducted on the socio-demographic, household, and clinical characteristics (i.e., generational cohorts, gender, place of residency, educational level, effects of COVID-19 pandemic on household economic conditions, working conditions under lockdown, household composition, and BMI, and scores were categorized according to the WHO guidelines and recommendations for a healthy lifestyle in the adult general population [37]), the usual dietary regime, the self-reported food consumption behavior changes during the lockdown (within both sustainable and unsustainable food groups), and the psychological responses to the pandemic. To analyze the relationship between healthy-sustainable dietary behavior change and the socio-demographic, clinical, and psychological characteristics, an independent samples t-test and one-way ANOVA was carried out, defining the HST index as a dependent factor. Between-groups differences were then estimated through post-hoc multiple comparisons procedures (LSD test). To investigate the associations of the HST index with the psychological variables more deeply, a correlational analysis was conducted along with the calculation of Pearson’s r coefficients. Furthermore, controlling for the socio-demographic, household, and clinical characteristics (i.e., age, gender, educational level, household economic condition, working condition under lockdown, household composition, and BMI) of the study sample, a multiple linear regression model was tested to estimate the simultaneous impact of the psychological variables (i.e., MacArthur Scale, DASS) on the HST index. From the regression analysis, R2 and F test values were computed for the explained variance and model fit, respectively. The analyses were carried out by means of the Statistical Package for Social Sciences (SPSS, version 27.0, IBM Corp, Armonk, NY, USA) software. All statistical tests were two-tailed and a p-value ≤ 0.05 was considered as statistically significant.





3. Results


3.1. Changes in Dietary Habits


Regarding the usual dietary habits before the COVID-19 pandemic outbreak, participants reported to be mostly omnivores (81%) with the rest of respondents declaring to adopt pescatarian, vegetarian or vegan diets (9.8%) or to consume no red meat (9.2%). Informative results on healthy-sustainable food consumption behavior changes were then observed. Overall, a transformation of dietary habits emerged, with a large portion of the samples reporting to have adopted healthier and more sustainable behaviors, while a proportioned segment of the sample declared to have worsened them. Investigating the changes in greater detail within both the sustainable and unsustainable food groups (Table 2), it is demonstrated that, for almost each food, the majority of participants have not changed their habits during the lockdown, while the remaining segment of the sample has shown higher or (in smaller percentages) lower consumption. A different sample configuration was particularly observed concerning the consumption of sweets and desserts, with most participants (47.0%) declaring to have increased their consumption when they were housebound.



Multiple comparisons on the HST index and the socio-demographic, clinical, and psychological variables were conducted. A significant difference on the HST index emerged for gender (t(2267) = 1.440, p = 0.013), with men (0.05 ± 0.96) showing a significantly more positive transition towards healthy-sustainable dietary habits than women (−0.02 ± 1.01). Moreover, significant effects of the generational cohorts (F(5,2266) = 2.751, p = 0.017), working condition (F(3,2268) = 3.159, p = 0.024), and BMI (F(3,2267) = 7.263, p < 0.001) were also observed. Between-group mean scores differences are presented in detail as supplementary material, and showed that younger participants (p = 0.002), those working from home (p = 0.003), and participants with lower BMI scores (p < 0.001) had a significantly more positive healthy-sustainable eating behavior change. Significant effects of the educational level, and household economic condition and household composition were not found. Table 3 specifically shows the comparisons with the psychological characteristics of the sample. Significant main effects of subjective well-being (F(4,2258) = 2.400, p = 0.048), depression (F(4,2106) = 3.355, p = 0.010) and stress (F(4,1986) = 2.598, p = 0.035) symptoms were found. In particular, LSD post-hoc test procedures showed that HST index mean scores were significantly lower in participants with severe stress than in those reporting no (p = 0.009) or mild (p = 0.014) symptoms. Similarly, significantly lower mean scores were found in participants with severe (p = 0.010) and extremely severe (p = 0.012) depression symptoms, when compared to those reporting normal scores. Post-hoc comparisons on the HST index scores and the subjective well-being provided no significant results.




3.2. Associations between HST Index and the Psychological Variables


The inter-relationships among healthy-sustainable food consumption behaviors and the psychological variables were explored by means of correlational and regression analyses. From the correlational analysis (Table 4), it was found that the HST index significantly negatively correlated to anxiety (r = −0.053, p = 0.016), depression (r = −0.079, p < 0.001), and stress (r = −0.105, p < 0.001) symptoms. Conversely, a significant positive correlation with subjective well-being (r = 0.049, p = 0.02) was estimated. These results demonstrated a significant association of a positive psychological profile during the lockdown with the tendency to adopt healthier and more sustainable food consumption behaviors.



Table 5 shows the results that emerged from the multiple linear regression analysis. The simultaneous impact of the socio-demographic, household and clinical characteristics and the psychological variables on the HST index scores was explored. Significant associations were found with the BMI (b = −0.013, SE = 0.006, p = 0.022) and the stress symptoms (b = −0.033, SE = 0.009, p < 0.001), meaning that increased weight and more severe stress symptomatology significantly contributed to worsen healthy-sustainable dietary behaviors. A significant explained variance emerged from the model (R2 = 0.021, F(11,2050) = 4.023, p < 0.001), and a small effect size was estimated (f2 = 0.02). A post-hoc power analysis was then performed to calculate the achieved statistical power of the regression model. The model showed satisfactory results (1-β = 0.99).





4. Discussion


The present research had a twofold purpose. Firstly, it aimed to describe the effects of the earlier phase of COVID-19 pandemic (March–May 2020) on food consumption behaviors in a convenience sample of Italian residents. This observation specifically regarded the dietary changes in terms of healthiness and sustainability. For this purpose, the EATLancet Commission’s guidelines [31] for a planetary healthy-sustainable diet were followed, thereby investigating participants’ dietary habits and their change based on sustainable (i.e., vegetable-based dishes, legumes, whole grain cereals, nuts and seeds, fresh fruit) and unsustainable (i.e., carb-based dishes, meat-based dishes, dairy products, sweets and desserts, alcoholic and sugary beverages) foods consumption. Secondly, the present survey aimed to explore the associations of the dietary changes observed with the psychological responses to the pandemic. These latter were assessed in relation to the lockdown period when participants were housebound and could go outside only for primary necessity activities (i.e., going to work, reaching hospitals, and grocery shopping). The evaluation consisted in the measurement of subjective well-being, depression, anxiety and stress symptomatology.



Regarding the first aim, an aggregate indicator of healthy-sustainable transition (HST index) of dietary behaviors was calculated. This made it possible to investigate the changes in food consumption behaviors during the lockdown by comparing them with those adopted before the pandemic. The results of the HST index revealed that most of the study sample perceived no effects of pandemic-related restrictions on their dietary habits, meaning that the consumption of sustainable and unsustainable foods has not changed in terms of frequency alongside the COVID-19 outbreak. Notably, a considerable number of participants showed a transition, however, reflecting a diffused transformation in nutrition conducts. Of these, some started adopting healthier and more sustainable dietary behaviors, while others reduced healthy-sustainable food choices. This finding is in line with a prior study that has so far reported mixed evidence on this topic, especially when referring to non-clinical populations. Accordingly, while some prior studies showed improvements in the adherence to healthy diets [38,39], some others reported a more frequent food intake, along with an increase in ultra-processed food and alcohol consumption, ultimately leading to higher caloric intake [22,40,41,42,43]. In contrast to this, further works evidenced patterns of stability on eating behaviors in spite of a pandemic outbreak [44,45,46]. So far, the heterogeneity observed in the trajectories of eating behaviors has been partly explained by the role of some socio-demographic and clinical characteristics, such as age, gender, working status, and BMI. In the present study, substantial effects of these factors were observed with men, younger participants, those working from home, and those with a lower BMI displaying a significantly more positive transitions towards healthy-sustainable food consumption behaviors than the other subgroups. The effect of gender, for example, provided an informative result as, in prior works, it was evidenced as a variable not significantly correlating with specific eating behaviors [3]. It remains, however, a finding to take cautiously, since our study sample predominantly consisted of women. Similarly, the result on age is in contrast with prior literature reporting an association between young people and lower adherence to healthy diets mainly related to the tendency to increase food intake, the preference for snacks, and the decrease in fruit and vegetable consumption [47,48,49,50]. Regarding the role of working condition, our finding, on the one hand, is in contrast with prior research explaining that spending more time at home contributed to increasing self-made foods consumption that, in some cases, appeared to be correlated to the use of food delivery services [43,51]. On the other hand, staying at home has represented in some other cases an opportunity for re-discovering cooking habits with a positive impact on the attention for diet quality, as suggested in a prior work [13]. Lastly, the evidence on the effect of the BMI corroborates what was found in previous studies suggesting that people with obesity showed worse eating behaviors with an increase in the frequency and amount of unhealthy food products [52,53]. Overall, based on these mixed findings, what is the role of socio-demographic and clinical variables and what are their associations with eating behaviors changes during pandemic era still remain open questions. Future studies should take into account and address this heterogeneity in order to draw more generalizable conclusions on the impact of such factors.



Concerning the second aim, association analyses were conducted to explore the psychological factors underlying the changes observed on healthy-sustainable food consumption behaviors. Diverse studies have so far emphasized the importance of also considering mental health and psychological factors in the study of COVID-19 pandemic-related health behavior changes [42,54]. The investigation on the role of psychological factors has been driven by the interest to understand whether and to what extent an unprecedented event like the COVID-19 pandemic affected people’s everyday life, including their daily routines in terms of healthy behaviors [55]. Plenty of studies explored the role of different psychological constructs in relation to the pandemic, both in clinical [56] and non-clinical [57] populations, ultimately concluding that mental health represents a crucial issue to be addressed when aiming to preserve healthy lifestyles and behaviors. The present study specifically explored the mental health factors associated with eating behavior changes in terms of healthiness and sustainability by including psychological constructs like subjective well-being and depression, anxiety and stress symptomatology derived from COVID-19-related restrictions.



Correlational analyses revealed significant associations of all constructs with the HST index, suggesting that a more positive psychological profile contributed not only to adopting healthier food consumption behaviors, but also to making more sustainable food choices. Prior works support these findings by underlining the effects of emotional aspects on food habits and choices [14,15,17,58]. Accordingly, it is acknowledged how experiencing negative emotions may lead to overeating. For example, contextually to the COVID-19 pandemic era, self-isolation during the lockdown may have triggered the tendency to look for reward and gratification through food consumption [59]. Similarly, in order to contrast boredom feelings deriving from staying home for an extended period may have contributed to overeating to escape monotony [60,61]. Notably, perceived stress has been evidenced as one of the most common symptoms alongside the pandemic outbreak. Especially in the earlier phases of pandemic when most of COVID-19 issues, including its short- and long-term effects, were still unknown, stress may have increased because of the fear of contracting the virus and worrying about relatives. Again, loneliness or economic uncertainty may have had an effect, ultimately causing stressful responses that, in turn, have affected lifestyle behavior regulation [23,62].



The negative association between higher stress symptomatology and healthy food consumption behaviors was confirmed in our study as well. Controlling for all the socio-demographic and clinical characteristics of the study sample, the multiple linear regression analysis performed has outlined a significant impact of stress scores on the HST index, meaning that higher stress contributed to worsen healthy-sustainable food choices. In the same statistical model, another significant effect emerged from the association with BMI. As previously mentioned, higher body weight was suggested to be associated with worse eating behaviors along with the increase in the amount and frequency of unhealthy foods. The significant effect we have found in our analysis corroborates this association, additionally providing further insights into the simultaneous effects of the psychological factors. Consistently, prior works recognized the association between stress, eating behaviors, and body composition, specifically suggesting that stressful events may trigger emotional eating and the higher intake of hedonic food and snacks, ultimately leading to weight gain [63]. Regarding the role of subjective well-being, and depression and anxiety symptoms, although significant correlations with the HST index were found, they did not result as independent predictors. Firstly, it must be noted that the effects estimated from the correlational analyses were particularly weak. Secondly, it should be underlined that, according to prior research [64,65,66], anxiety and depression symptoms were evidenced as factors predisposing to higher COVID-19 pandemic psychological impact mainly in vulnerable populations due to their belief of being at higher exposure to experience worse prognoses through the COVID-19 infection course. The present survey was conducted on a sample of healthy participants, leading us to infer that the effects of depression and anxiety symptoms have been mitigated by the typology of the population involved. Similarly, subjective well-being was not significantly associated with the HST index. This result is not surprising if we consider that the study sample mainly declared that no effects of COVID-19 crisis on socio-economic condition occurred. This may support, therefore, the absence of a significant effect on healthy-sustainable dietary behavior changes. Overall, given the aforementioned main prevalence of stress symptoms in the general population during the earlier phases of the pandemic, we infer that stress may have had a larger effect on healthy-sustainable food consumption behaviors than the other psychological constructs, making it a predominant predisposing factor. This result becomes more interesting if we consider that the number of cases reporting stress symptomatology in this study was relatively low. Despite the prevalence observed, stress appeared as a significant factor affecting healthy-sustainable choices.



The study has some limitations. First, despite the fact that the evaluation of healthy-sustainable dietary behaviors was purposely designed to outline the changes that occurred during pandemic, it must be acknowledged that a cross-sectional design was adopted, therefore making it impossible to accurately establish temporal relationships with the psychological factors included. Accordingly, similar studies adopting a longitudinal approach are needed. Moreover, data collection relied on self-reports from participants that may have led to methodological and inferential limitations (e.g., social desirability bias). However, it is noteworthy that the self-report method has revealed to be suitable to provide steps in understanding a phenomenon [67], thanks to significant advantages (e.g., high practicality of use, clinical and research applicability, and good cost-effectiveness). Lastly, a convenience sample was involved. Although non-probability sampling may have represented a limit, convenience samples allow for the investigation in the early stages of research a novel or growing phenomenon [68]. For the present work, convenience sampling made it possible to explore a new topic such as the relationships between psychological factors and healthy-sustainable food consumption transitions immediately after the COVID-19 outbreak.



Despite the limitations, the present study provided informative insights into the psychological correlates of dietary behavior change not only in terms of healthiness, but most importantly in terms of sustainability. This made it possible to identify crucial areas of future institutional interventions aiming to ensure favorable conditions for healthier eating behaviors and sustainable food consumption choices. Furthermore, a large sample size was included. This allowed for a more precise estimate of the effects observed and to draw more generalizable conclusions. Also, including a convenience sample helped to optimally interpret emerging associations that, in future studies, will be more rigorously explored by the inclusion of probability samples.




5. Conclusions


The present study showed diffused transformation in healthy-sustainable dietary habits during the earlier phases of the COVID-19 pandemic. A large segment of the study sample reported no relevant dietary changes during the lockdown. Of the remaining participants, while some adopted healthier and more sustainable eating behaviors, some others declared that they had worsened. Informative evidence on the psychological correlates of such transformation emerged. Subjective well-being, and depression, anxiety and stress symptoms were found to be significantly correlated to healthy-sustainable food consumption behavior changes. Specifically, stress symptomatology was estimated as a predominant factor significantly predisposing individuals to worse healthy-sustainable eating behavior profiles. These associations shed light on crucial areas of institutional intervention (i.e., age, working condition, BMI, and the psychological status) to target in the future with the purpose of ensuring more advantageous conditions for healthier and more sustainable food choices. Following this line, future steps may, for example, consist of the development of effective communication strategies particularly intended for specific segments of the general population. This would allow to implement a tailored approach that is able to promote the adherence to health and sustainability claims. Contextually, the introduction of innovative technological tools (e.g., smartphone apps) may represent a valuable strategy in order to profile individuals and facilitate positive transitions. As suggested by prior works, web-based tailored health communication interventions have already shown their usefulness [69]. Future studies and practice should investigate the effectiveness of such strategies in the promotion of health-related choices contributing to responding concurrently to the issues related to sustainability.
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Figure 1. Distribution of the HST index scores in the sample. 
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Table 1. Socio-demographic, household, and clinical characteristics of the study sample (n = 2272).
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	Variables
	n(%)





	Generational cohort
	



	   Gen Z (18–24)
	418(18.4)



	   Young Millennials (25–29)
	348(15.3)



	   Adult Millennials (30–40)
	570(25.1)



	   Gen X (41–55)
	604(26.6)



	   Baby Boomers (56–76)
	321(14.1)



	   Elderly (over 77)
	11(0.5)



	Gender
	



	   Male
	605(26.7)



	   Female
	1664(73.3)



	Place of Residency
	



	   Lombardy region
	1543(67.9)



	   Other regions in Northern Italy
	341(15.0)



	   Central Italy
	137(6.1)



	   Southern Italy
	251(11.0)



	Educational level
	



	   Up to middle school
	68(3.0)



	   High School
	668(29.4)



	   Graduate
	972(42.8)



	   Post-graduate
	564(24.8)



	Effect of COVID-19 crisis on household economic condition
	



	   Strongly detrimental
	213(9.4)



	   Slightly detrimental
	660(29.0)



	   No effect
	1234(54.3)



	   Slightly beneficial
	154(6.8)



	   Strongly beneficial
	11(0.5)



	Working condition under lockdown
	



	   From home (always or most days)
	1355(59.6)



	   Not working (on leave, unemployed etc.)
	264(11.6)



	   Essential sector (working as usual)
	183(8.1)



	   Other (students, retired, or unspecified)
	470(20.7)



	Household composition
	



	   Single
	262(11.7)



	   Couple
	731(32.7)



	   3 people
	539(24.2)



	   4–5 people
	654(29.3)



	   6 people or more
	48(2.1)



	Body Mass Index (BMI)
	



	   Underweight
	103(4.5)



	   Normal weight
	1382(60.9)



	   Overweight
	445(19.6)



	   Obese
	341(15.0)
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Table 2. Distribution of dietary habits of the study sample within sustainable and unsustainable food groups.
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	Sustainable Foods
	n(%)
	Unsustainable Foods
	n(%)





	Vegetable-based dishes
	
	Carb-based dishes
	



	   Lower consumption
	229(10.1)
	   Lower consumption
	183(8.1)



	   No change
	1279(56.3)
	   No change
	1380(60.7)



	   Higher consumption
	739(32.5)
	   Higher consumption
	691(30.4)



	   Never consumed
	25(1.1)
	   Never consumed
	18(0.8)



	Legumes
	
	Meat-based dishes
	



	   Lower consumption
	256(11.3)
	   Lower consumption
	354(15.6)



	   No change
	1291(56.8)
	   No change
	1397(61.5)



	   Higher consumption
	526(23.2)
	   Higher consumption
	334(14.7)



	   Never consumed
	199(8.8)
	   Never consumed
	187(8.2)



	Whole grain cereals
	
	Dairy products
	



	   Lower consumption
	261(11.5)
	   Lower consumption
	243(10.7)



	   No change
	1360(59.9)
	   No change
	1395(61.4)



	   Higher consumption
	317(14.0)
	   Higher consumption
	498(21.9)



	   Never consumed
	3341(4.7)
	   Never consumed
	136(6.0)



	Nuts and oil seeds
	
	Sweets and desserts
	



	   Lower consumption
	345(15.2)
	   Lower consumption
	327(14.4)



	   No change
	1106(48.7)
	   No change
	784(34.5)



	   Higher consumption
	342(15.1)
	   Higher consumption
	1067(47.0)



	   Never consumed
	479(21.1)
	   Never consumed
	94(4.1)



	Fresh fruits
	
	Alcoholic/sugary beverages
	



	   Lower consumption
	235(10.3)
	   Lower consumption
	546(24.0)/278(12.2)



	   No change
	1346(59.2)
	   No change
	681(30.0)/580(25.5)



	   Higher consumption
	625(27.5)
	   Higher consumption
	443(19.5)/220(9.7)



	   Never consumed
	66(2.9)
	   Never consumed
	602(26.5)/1194(52.6)
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Table 3. Between-group comparisons on the HST index means scores and the psychological variables.
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	Variable
	n(%)
	Mean(SD)
	F
	p





	Subjective well-being
	
	
	
	



	   ≤4
	255(11.3)
	−0.06(1.0)
	2.400
	0.048



	   5
	409(18.1)
	−0.01(0.9)
	
	



	   6
	593(26.2)
	−0.08(0.9)
	
	



	   7
	715(31.6)
	0.07(1.0)
	
	



	   ≥8
	291(12.6)
	0.08(0.9)
	
	



	Anxiety
	
	
	
	



	   Normal
	1584(75.0)
	0.03(0.9)
	2.129
	0.075



	   Mild
	260(12.3)
	−0.08(1.0)
	
	



	   Moderate
	115(5.4)
	−0.06(1.1)
	
	



	   Severe
	74(3.5)
	−0.24(1.0)
	
	



	   Extremely Severe
	78(3.7)
	−0.01(1.2)
	
	



	Depression
	
	
	
	



	   Normal
	1218(57.7)
	0.06(0.9) *°
	3.355
	0.010



	   Mild
	342(16.2)
	−0.05(1.0)
	
	



	   Moderate
	344(16.3)
	−0.01(1.0)
	
	



	   Severe
	127(6.0)
	−0.18(1.0) *
	
	



	   Extremely Severe
	80(3.8)
	−0.23(1.2) °
	
	



	Stress
	
	
	
	



	   Normal
	1521(76.4)
	0.04(1.0) *
	2.598
	0.035



	   Mild
	228(11.4)
	0.07(1.1)
	
	



	   Moderate
	85(4.3)
	−0.16(0.9)
	
	



	   Severe
	132(6.6)
	−0.19(1.0) *
	
	



	   Extremely Severe
	25(1.3)
	0.01(1.4)
	
	







Notes. Means scores and Standard Deviations (SD) of the HST index are reported. A one-way ANOVA test was conducted with the psychological variables as independent factors and the HST as dependent factor. F, Fisher’s coefficient. * and °, Between-groups means differences are significant (p < 0.05) at multi comparisons LSD post-hoc test procedures.
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Table 4. Pearson’s correlation coefficients of HST index scores and the psychological variables.
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	1
	2
	3
	4
	5





	1. HST index
	-
	
	
	
	



	2. Anxiety
	−0.053 *
	-
	
	
	



	3. Depression
	−0.079 **
	0.633 **
	-
	
	



	4. Stress
	−0.105 **
	0.700 **
	0.714 **
	-
	



	5. Subjective well-being
	0.049 *
	−0.144 **
	−0.168 **
	−0.128 **
	-







Notes. * p < 0.05. ** p < 0.001.
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Table 5. Multiple linear regression analyses with HST index as dependent variable.
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Variables

	
B

	
SE

	
t

	
95% CI

	
p






	
Age

	
−0.003

	
0.001

	
−1.834

	
−0.006

	
2.260

	
0.067




	
Gender (ref: Male)

	
−0.059

	
0.052

	
−1.128

	
−0.162

	
0.043

	
0.259




	
Educational level (ref: Post-graduate)

	

	

	

	

	

	




	
   Up to middle school

	
0.108

	
0.143

	
0.754

	
−0.173

	
0.388

	
0.451




	
   High school

	
0.043

	
0.064

	
0.674

	
−0.083

	
0.169

	
0.501




	
   Graduate

	
0.004

	
0.057

	
0.075

	
−0.107

	
0.116

	
0.940




	
Household economic condition (ref: Strongly beneficial)

	

	

	

	

	

	




	
   Strongly detrimental

	
−0.009

	
0.361

	
−0.027

	
−0.718

	
0.698

	
0.978




	
   Slightly detrimental

	
−0.120

	
0.354

	
−0.339

	
−0.815

	
0.575

	
0.723




	
   No effect

	
−0.068

	
0.353

	
−0.192

	
−0.760

	
0.625

	
0.848




	
   Slightly beneficial

	
−0.083

	
0.362

	
−0.228

	
−0.791

	
0.627

	
0.819




	
Working condition under lockdown (ref: From home)

	

	

	

	

	

	




	
   Not working (on leave, unemployed etc.)

	
−0.136

	
0.076

	
−1.799

	
−0.284

	
0.012

	
0.072




	
   Essential sector (working as usual)

	
−0.257

	
0.083

	
−3.108

	
−0.419

	
−0.095

	
0.002




	
   Other (students, retired, or unspecified)

	
−0.055

	
0.060

	
−0.917

	
−0.172

	
0.062

	
0.359




	
Household composition (ref: Single)

	

	

	

	

	

	




	
   Couple

	
−0.039

	
0.075

	
−0.522

	
−0.186

	
0.108

	
0.602




	
   3 people

	
−0.061

	
0.079

	
−0.763

	
−0.216

	
0.095

	
0.446




	
   4–5 people

	
−0.110

	
0.079

	
−1.390

	
−0.264

	
0.045

	
0.165




	
   6 people or more

	
−0.012

	
0.165

	
−0.072

	
−0.335

	
0.312

	
0.943




	
BMI

	
−0.013

	
0.006

	
−2.288

	
−0.024

	
−0.002

	
0.022




	
Anxiety

	
0.019

	
0.011

	
1.645

	
−0.004

	
0.041

	
0.100




	
Depression

	
−0.006

	
0.008

	
−0.714

	
−0.023

	
0.011

	
0.475




	
Stress

	
−0.033

	
0.009

	
−3.682

	
−0.051

	
−0.016

	
<0.001




	
Subjective well-being

	
0.028

	
0.017

	
1.612

	
−0.006

	
0.006

	
0.107








Notes. B, unstandardized regression coefficient. SE, Standard Error. t, Student’s t coefficient. CI, Coefficient Interval. All predictors were defined as continuous variables, except for gender (dichotomous variable), and educational level, household economic condition, working condition under lockdown, and household composition (multi-levels categorical variables).
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