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The objective of this study was to investigate the perceptions and attitudes of consumers toward food service safety and hygiene when purchasing ready-to-eat food. Data were collected at three time points: before (T0) and during the COVID-19 pandemic (T1 and T2). Among the 333 participants, 45.9% reported fear of contracting COVID-19 when purchasing off-site meals, and 78.4% for on-site meals in T1, compared to 21.0 and 52.0% in T2, respectively (p < 0.001). Hygiene and cleanliness of the establishment became less important for participants when selecting food services throughout the pandemic (T0: 42.6%; T1: 41.1%; T2: 0.0%; p < 0.01). Security protocols during off-site and on-site purchases were considered important by more participants in T1 (47.7 and 27.6%, respectively) than in T0 (28.8 and 9.0%, respectively), with a decrease in T2 (0 and 16.5%, respectively; p < 0.01). Regarding food delivery services, concerns about hygiene decreased in T1 (44%) compared to T0 (63.7%) but increased again in T2 (76%; p < 0.01). Precautions with the food packaging was less prevalent at least during one point in the pandemic compared to T0 (p < 0.01), while heating food before consumption was more common at the onset of the pandemic (T1) but declined by T2 (p < 0.01). Furthermore, the use of cash decreased while contactless payment methods increased during the pandemic. In conclusion, different phases of the COVID-19 pandemic significantly influenced consumer behavior and attitudes toward purchasing ready-to-eat food.
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Introduction

Consumers are influenced by various factors when selecting food service options, including food prices, safety, traceability, place of purchase, frequency of consumption, distance, and sensory attributes of food (1). Their decisions regarding food safety are based on both behavioral and cognitive factors, such as culture, beliefs, risk perceptions, emotions, trust, consequences, and predominantly, external characteristics of the restaurant (2, 3). A meta-analytic review (4) identified key determinants of food safety risk perception, including socioeconomic status, subjective characteristics, knowledge, and trust. While knowledge is essential for promoting food safety, because it can promote positive attitudes, it is often insufficient alone to change practices (5). Trust in government, media, manufacturers, retailers, and certification entities also positively influences risk perception (1). However, in Brazil, consumers tend to distrust the institutions responsible for ensuring food safety (6).

Zanetta et al. (2) found that previous experiences, such as a foodborne illnesses, specific public incidents, and food safety crisis, increase risk perception and protective behaviors. Although SARS-CoV-2 is not transmitted through food intake or contact with food packages, studies during the COVID-19 pandemic identified greater consumer concern regarding hygiene practices and food safety (7–12). The COVID-19 pandemic underscored the importance of food security (13) and altered the dynamics of the food service industry (14). Food service establishments were compelled to review, enhance, and implement good hygiene practices and food safety management systems to mitigate the spread of SARS-CoV-2 (15, 16). Concurrently, consumers became less inclined to dine in restaurants (on-site consumption) due to concerns about contamination and/or establishment closures (6, 17), leading to an increase in the use of food delivery services (off-site consumption) (18, 19).

These pandemic-related concerns and behavioral changes may persist even after stabilization (11). To date, these impacts and behavioral changes have not yet been comprehensively evaluated. Food security is not possible without food safety. A better understanding of the attitudes, concerns, and behaviors of consumers when purchasing and consuming food away from home could guide governmental actions aimed at improving public trust and autonomy regarding food safety, especially as concerns about food risks continue to grow.

Therefore, this study had two objectives: (a) to identify changes in the consumption of home-cooked meals and ready-to-eat food from food services; and (b) to reveal the perception of consumers of food service safety and hygiene factors by evaluating their fears of contracting COVID-19 from ready-to-eat food consumption, the factors considered important to choose a food service, their main concerns and care when purchasing food delivery, and the payment methods used.



Methods


Study design

This longitudinal study was conducted using an online questionnaire administered at two points during the COVID-19 pandemic. The first phase took place from September 21 to October 28, 2020, approximately 6 months after the onset of the pandemic. At this stage, participants provided information about their consumption behavior before (T0) and during the pandemic (T1). The second phase occurred from April 27 to June 27, 2022, approximately 18 months after T1, and the participants reported their consumption behavior at that time (T2).

The study adhered to the Declaration of Helsinki and received approval from the Research Ethics Committee of the Federal University of Ouro Preto (number 34.335.120.0.0000.5150).



Participant recruitment

A convenience sample of adults (aged 18 years or older) with Brazilian nationality was employed. Incomplete questionnaires and responses from participants under 18 were excluded. In the first phase, snowball sampling was used to recruit participants by distributing the survey link via email and social media platforms (Instagram, Facebook, LinkedIn, and WhatsApp) to the general public residing in Brazil. The same participants were invited to take part in the second phase through the email provided in the first phase.



Questionnaire

The questionnaire was designed by the researchers and pretested by 10 individuals to refine and adjust the questions (Supplementary material). Volunteers took approximately 15 min to complete the questionnaire. The questions were based on market research (20) and a review of the literature regarding consumption behavior related to food delivery and safety measures to limit the spread of COVID-19 (21–27). Participants were directed to the questionnaire after agreeing to participate. The questionnaire was divided into three sections: sociodemographic characteristics; frequency of home-prepared meals, on-site, and off-site (delivery, take-away, drive-thru) services; and food service safety and hygiene factors in consumer perception.

Sociodemographic characteristics included age, gender, hometown size, education level, marital status, household size, and per capita income. The section on frequency of home-prepared meals and on-site and off-site services included questions about breakfast, lunch, and dinner. For each question, participants selected a frequency from predefined options, which were assigned numerical values to facilitate the assessment of changes in consumption frequency among the periods studied (between T0 and T1, and between T1 and T2). The frequency of consumption was coded as follows: 0 for “never,” 0.5 for “rarely,” 1 for “once a week,” 3 for “2–4 times/week,” 5.5 for “5–6 times/week,” and 7 for “once a day.” The frequency at T0 was subtracted from the frequency at T1, and the frequency at T1 was subtracted from the frequency at T2 for each participant. A positive difference indicated an increase in the frequency of consumption between the evaluated time points, while a negative difference indicated a decrease [adapted from Liboredo et al. (18)].

In the section regarding food service safety and hygiene factors, participants were asked in T1 and T2 whether they were afraid of contracting COVID-19 from on-site and/or off-site services. These questions used a five-point Likert scale (1-strongly disagree; 2-disagree; 3-neither agree nor disagree; 4-agree; 5-strongly agree). A fear of contracting COVID-19 was indicated by responses 4 or 5, while participants who selected option 3 were considered neutral, and those who chose 1 or 2 were classified as not afraid. Participants were also asked about factors influencing their food service selection, their concerns and care when using off-site services, and the payment methods used during the purchase of ready-to-eat food from food services. These questions were asked in relation to T0, T1, and T2. Among the factors influencing food service selection, the option “hygiene and cleanliness of the establishment” was included. Although cleanliness is technically a component of hygiene, the terms may have distinct meanings in popular usage. Therefore, both terms were included in the answer options. Cleanliness was defined as the condition of being free from filth, dust, and other impurities and was associated with the physical appearance of the space. On the other hand, hygiene encompassed practices and conditions that promote health and prevent disease, including maintaining cleanliness to ensure a safe and healthy environment.



Statistical analysis

Results were presented as absolute numbers and frequencies. The McNemar Test and Cochran’s Q test were used to compare paired samples of categorical variables in the two (T1 and T2) and three time points studied (T0, T1, and T2), respectively. Data were analyzed using the Statistical Package for Social Sciences® software (SPSS® Inc., Chicago, IL, United States) version 22.0. A significance level of 0.05 was adopted.




Results


Sociodemographic characteristics of the participants

Of the 970 participants in the first phase, 333 completed the questionnaire again in the second phase, forming the sample for this study. Table 1 shows the characteristics of the participants. Most participants were women, had an undergraduate degree or higher, were divorced/widowed/single, lived with up to three people in a municipality with a population of up to 200,000, and had a per capita income ranging from $833.48 to $2,083.67. A significant change was observed only in household size between T1 and T2 (p < 0.05; Table 1).



TABLE 1 Characteristics of participants.
[image: Table1]



Consumption frequency of home-prepared meals and ready-to-eat food from food services

Regarding the home-prepared meals, most participants maintained the same frequency of breakfast consumption in T1 and T2 (Figure 1A). However, some participants showed changes in the frequency of breakfast consumption, with an increase being more common in T1, while a reduction was more frequent in T2 (p < 0.01). For lunch and dinner, more participants reported changes, with increases also being more prevalent in T1 and reductions in T2 (p < 0.01).

[image: Figure 1]

FIGURE 1
 Change in the consumption frequency of home-prepared meals (A), ready-to-eat food purchased from off-site services (delivery, take-away, drive-thru) (B), and meals consumed at on-site services (C) in T1 (compared to T0) and in T2 (compared to T1). n = 335; *p < 0.01. McNemar Test; Off-site refers to delivery, take-away, drive-thru; on-site refers to consumption at food service establishments; T0 = pre-pandemic period; T1 = approximately 6 months after the start of the COVID-19 pandemic; T2 = approximately 18 months after T1.


The frequency of breakfast consumption from off-site services (delivery, take-away, drive-thru) was also maintained by most participants at both time points (Figure 1B). For lunch and dinner, more changes in consumption frequency were observed during the pandemic. In T2, 50% of participants increased their frequency of purchasing lunch off-site, and 39% reduced their off-site dinner purchases. These variations were only reported by around 20% of participants in T1 (p < 0.01; Figure 1B).

In terms of on-site meal consumption, the reduction in purchase frequency was more prevalent in T1 for breakfast, lunch, and dinner compared to T2 (Figure 1C). On the other hand, the frequency of on-site meal consumption increased mainly in T2 compared to T1 (p < 0.01).



Food service safety and hygiene factors in consumer perception

At the beginning of the pandemic (T1), 45.9% of participants were afraid of contracting COVID-19 when ordering food for delivery, and 78.4% were afraid when dining on-site (Table 2). However, these fears decreased in T2, with only 21.0% of participants afraid of contracting COVID-19 from delivery and 52.0% from on-site dining (p < 0.001).



TABLE 2 Fear of contracting COVID-19 from food delivery (off-site consumption) and food service (on-site consumption) 6 months after the onset of the COVID-19 pandemic (T1), and 18 months after T1 (T2), in a Brazilian sample.
[image: Table2]

Before the COVID-19 pandemic, most participants considered the price/sales/discounts, service time/quality, and menu/taste as the most important factors when selecting a food service for ready-to-eat meals (Table 3). During the pandemic, the menu/taste became the most important factor for participants in both T1 and T2. Hygiene and cleanliness of the establishment stopped being important to participants throughout the pandemic (p < 0.01). Regarding compliance with safety protocols, there was an initial increase in the percentage of participants who considered this important (from T0 to T1) for both delivery services and on-site dining, followed by a decrease in T2 (p < 0.01).



TABLE 3 Factors influencing food service selection, concerns and precautions taken, and payment methods used by a Brazilian sample when purchasing ready-to-eat food from food services before the COVID-19 pandemic and at two points during the pandemic (T1 and T2).
[image: Table3]

Before the pandemic, the most commonly reported concern among participants when purchasing meals through delivery was whether the meal had been prepared using hygienic practices (Table 3). During the pandemic, this concern decreased in T1 but increased again to 76% in T2 (p < 0.01). Regarding packaging, concern about the material being washable increased similarly in both T1 and T2 compared to T0, while concern with tamper-proof packaging was more prevalent in T2 compared to T0 and T1. Similar results were observed regarding concerns about the food delivery method were more prevalent in T2 (p < 0.01).

After purchasing ready-to-eat meals through delivery, the most common care taken by participants in T0 was checking if the package had been tampered with and discarding it (Table 3). During the pandemic, there was an increase in the percentage of participants who took extra precautions with the packaging, such as checking for tampering (in T2 compared T0 and T1), cleaning the package (in T1 and T2 compared to T0), and disposing of it (in T1 compared to T0 and T2; p < 0.01). Similarly, care taken with food before consumption, such as heating, increased during the pandemic (more in T1 than T0), but this practice was no longer common in T2 (p < 0.01).

In terms of payment methods (Table 3), both pandemic moments saw a decrease in cash use compared to T0, while the use of bank transfers and mobile payment apps increased (p < 0.01). Credit cards were the most commonly used payment method both before and during the pandemic. Credit card use initially decreased in T1 compared to T0 but increased again in T2 to levels similar to T0 (p < 0.01), as shown in Table 3.




Discussion

The prevalence of eating out has increased globally in recent decades (28), especially in Brazil (29). However, during the early months of the COVID-19 pandemic, restaurant operations were restricted for several months to minimize virus transmission (30), resulting in changes in food access and eating patterns (31). The first moment of the current study, T1, occurred around 6 months after the implementation of social distancing measures and restaurant closures in Brazil. As a result, the majority of participants reduced the frequency with which they consumed all on-site meals in T1.

Regarding ready-to-eat food purchased from off-site services, other studies have reported both a reduction and an increase in the use food delivery services during the early months of the pandemic (32–36). In the present study, nearly 60% of participants maintained their frequency of purchasing ready-to-eat meals, while only about 20% increased their frequency in T1 compared to T0. These results may be related to the fact that almost half of the participants were afraid of contracting COVID-19 when ordering food delivery, leading to an increase in the frequency of home cooking in T1. With social distancing measures, such as remote work and closure of non-essential establishments, a significant portion of the population spent more time at home (37), which may have contributed to the rise in home cooking observed in other studies (30, 38).

Shortly before T2, mask requirements for indoor settings were lifted in Brazil (39), and face-to-face dining was permitted, as long as hygiene and safety protocols were followed. These protocols included maintaining physical distance in lines, disinfecting tables and chairs after each customer, cleaning bathrooms more frequently, providing disposable gloves for self-service, offering individually packaged cutlery (40), requiring delivery workers and customers to wear face masks and gloves, using of contactless payment methods, and minimizing interactions between delivery workers and customers (23). By T2, approximately 83% of the Brazilian population had been vaccinated against COVID-19 (41).

In this context, there was an important decrease in the number of participants cooking lunch and dinner at home in T2. This finding can be attributed to the relaxation of restrictions and a reduction in the fear of contracting COVID-19 in food service settings by T2. Indeed, more than 60% of participants increased their on-site meal consumption in T2. The vaccine, the return to regular activities, and the removal of the requirement to wear masks during T2 may have created a false sense that the pandemic was over and there was no longer a risk of contracting COVID-19.

Regarding off-site services, 39% of participants reduced their dinner purchases. This may be partly due to the continued fear of contracting COVID (which persisted for 22% of participants), but was likely more related to the increased frequency of on-site dining in T2. In addition to convenience, dining at food establishments allows people to have a social experience (42).

On the other hand, half of the participants increased their lunch purchases from off-site services in T2. Off-site services offer consumers practicality and convenience (8), as well as access to a wide range of items and services. During the pandemic, delivery has become a critical lifeline for restaurants, and this rise in off-site meal consumption suggests that it will remain popular, or even grow, post-pandemic. From 2022 to 2029, the global food service industry is expected to grow at a compound annual growth rate (CAGR) of 10.76%, reaching a market value of 5,194.60 billion dollars (43).

When selecting a food service for ready-to-eat meals, the number of participants who prioritized compliance with safety protocols during delivery and on-site service increased in T1 but decreased in T2. Surprisingly, the selection of the establishment based on perceived hygiene and cleanliness did not increase among participants in T1, and this factor was not mentioned as a decisive criterion by any participant in T2. This may be because, during T1, on-site dining was less frequent compared to T0, and delivery customers were unable to assess the hygiene practices of an establishment. Once in-person dining resumed, participants may have felt more confident prioritizing other factors when choosing an establishment. It is important to highlight that participants were asked to select only the three most important factors when answering the questionnaire; therefore, the results reflect only their top priorities at the time.

Nevertheless, when they received food at home, participants remained concerned about hygiene practices (mainly in T2), packaging material (in both T1 and T2), safety (mainly in T2), and delivery methods (mainly in T2). Package-related precautions, such as cleaning and disposal, were more common during the pandemic than before it, although there were fluctuations between the two pandemic phases evaluated. Cleaning and disposing of packages became more prevalent in T1 but declined in T2. This may have been influenced by research indicating that the risk of COVID-19 transmission via surfaces is low. According to the US Centers for Disease Control and Prevention, the risk of contracting COVID-19 from a contaminated surface is less than 1% (44). Heating food before consumption also became more common as the virus spread. However, this precaution was abandoned by T2, likely due to widespread information disseminated by the press, clarifying that there is no evidence of COVID-19 transmission through food (45). On the other hand, checking for tampered packaging was a precaution adopted by most participants throughout the study and increased in T2. A survey performed in the United States found that 28% of 500 interviewed delivery drivers admitted to tasting the food of customers (46). Although there is no technical data on this topic in Brazil, experts speculate that the number may be higher (47). As food delivery has grown in demand since the pandemic began, cases of tampered food in deliveries may have increased, along with consumer concerns.

Regarding payment methods, the results of this study show a decline in cash usage and a surge in contactless methods during the pandemic, which was consistent with recommendations to reduce physical contact between customers and food service workers, thereby reducing the risk of COVID-19 transmission (23, 24).

This study has limitations, such as the need for internet access to complete the questionnaire. Additionally, the final sample is not representative of the entire Brazilian population, as it was primarily composed of younger individuals with higher education and income levels. Nonetheless, the study included participants from various regions of Brazil, with the majority residing in the Southeast. Another limitation was the fact that 34.2% of the participants dropped out between T1 and T2. Despite these limitations, this study has strengths. Longitudinal research on food service safety and hygiene from the perspective of consumers during the pandemic is limited, our findings contribute to a better understanding of changes in consumer behavior and perceptions during the COVID-19 pandemic. Future studies are needed to further investigate post-pandemic consumer behavior.

Our results show that the first wave of COVID-19 pandemic prompted changes in consumer behavior, including an increase in home-prepared meals, a rise in the number of participants prioritizing safety protocols during delivery and on-site service, greater concern about hygiene practices, packaging material, safety, delivery methods, and the use of contactless payment methods compared to the pre-pandemic period. These changes can be attributed to the fear of contracting COVID-19 when ordering food delivery, reported by nearly half of the participants, along with changes in daily life, such as remote work and closure of non-essential establishments. Conversely, with high vaccination rates and relaxation of social distancing measures, we observed that most participants increased their consumption of on-site meals and lunch deliveries, and concern for hygiene, safety, and delivery methods remained elevated. In contrast, concerns about compliance with safety protocols and fear of contracting COVID-19 decreased. Understanding consumer behavior and attitudes during health crises is essential to delivering effective and straightforward public health messages. Consumers play an important role in food safety since they can take precautions when eating out and apply social pressure to ensure safe practices in food services.
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